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flO , .... O. , ...... -.,. ~~ 
'he tlrst issue ot the Ore.-B1n was dated January 10, 1!13!1, a yea~ and a halt after 

the Department had been established. The purpose ot the new publication was "to advise the 
publlc of the work of the Department, and of new and interesting developments in mining, 
metallurgv, and geology." The Ore.-Bin evolved from the press bulletina which had been 
issued monthly from November 1'37 to December 1,,8. It is believed that Mr. R.C.'lreasher, 
formerly department geologist, was mainly responsible for the name and cover design. 

An article on the sink and float process, the perfeotion of which had Just been an­
nounced, a graph and table ahowing Oregon's mineral production, and a short story on fissure 
eruptions near Bend were contained in the eight pages of vol.l, no.l. 

At first copies were distributed free of charge. A rapidly growing circulation list 
necessitated a ohange in policy and after July 1940 a charge of 25, a year was made to help 
cover publication ooats. 

After ten years of uninterrupted publication, the growing cirole of Ore.-Bin aubscribers 
now includes those living in forty-two of the states, Hawaii, Alaska, Canada, Scuth Amerioa, 
England, Netherlands, Japan, Africa, Franoe, and Australia. Proot that the Ore.-Bin i8 read 
widely lies in the faot that many of its articles have been reprinted in technioal magazines 
throughout the country. A mining company onoe requested extra copiea ot an issue oontaining 
an article on sampling to send to its exploration crew in New Caledonia. A quotation trom 
the Ore.-Bin is contained in a book reoently published and having wide circulation among 
people who see the need of maintaining a strong mineral industry in the United.States. 

Demand tor baok numbers ot the Ore.-Bin is heavy. Despite the fact that seventy-five' 
extra copies are printed eaoh month, many of the lssue. are out of prlnt. Ciroulation is 
now 807 copies. 

All of the printing ot the Ore.-Bln is done on a small multlgraph maohine in the Depart­
ment exoept a tew halt-tone illustrations and photographs. These are sent out to be run by 
commerolal printers. Illustrationa are prepare~ for printing in several ways. Line drawings 
and maps are usually photographed and printed on zinc plates. Some line drawings are made 
dlreotly on an aluminum plate with speoial pencils or ink, or traoed with the aid of litho­
graphic carbon paper. 

In general the material appearing in the pages ot the Ore.-Bin is written by the Depart­
ment statt. A tew artioles are abstracted from other publications and some are written by 
persons outside ot the Department who are well known in mining, geological, or metallurgical 
f181ds. 
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Probably there are tell' publlcatlons, even those ot a slml1ar nature, that are prepared 
under the same handloaps as the Ore.-Bln. There ls rarely any surplus materlal to tall 
baok upon. Usually the materlal whlch appears ls prepared under pressure, as the Ore.-Bln 
ls a slde 11ne of the prlnoipal aotivitles of the Department. Howevtr, the edlt'or belleves 
that even lf the Ore.-Bln is a blt rough at tlmes, lt serves lts prlnolpal purpose. 

*****************************. 

DEPARTMENT CHRONOLOGY 
1937-1948 

The Ore.-Bln 18 ten years old and at thls mile8tone it see.s 
approprlate for us to revlew the work ot the Department 81noe lt was 
establlshed ln 1937. Muoh has been aooomplished. The Department·s 
early studles ot Oregon's strategl0 mlnerals were espeoially tlmely 
and provlded a shortout.tor many ot the Government's war-mlneral In­
vestlgatlons. The Department's dlsoovery and exploratlon ot hlgh­
lron bauxite is an aooompllshment lmportant to the state and ,to the 
Natlon. Besidss striotly eoonomlc studles, the Department has done a 
great deal ot basl0 geology whloh has been treely used by geologlsts, 
englnesrs, and other lnvestlgators. But above all, the Department ls 
espeolally glad that lt has been able 'to glve material assistanoe to 
prospeotors, small mlne operators, and many other persons who really 
needed oounol1 and advloe and oould obtain help nowhere else. In­
oldentally, during the ten-year lnterval, value of Oregon's mineral 
produotlon has doubled ln splte ot the depressed oondltlon ot gold 
mining slnoe World War II. The tollowlng ohronology oontalns lm-
po.rtant events ln the Department's Ufe slnoe 1 ts oreation. 

1937 

The State Department ot Geology and Mineral Industrles was created by the 1937 Leglslature 
ln an aot"detlnlng It. obJeotives, powers and dutieS; authorlzlng oooperation wlth Federal 
or other asenoles; authorlzlng the gpyernor to appolnt a governlng board and detlninl Its 
powers and dutles; authorlz1ng the appolntment of a dlreotor and defining hls powers and ~tles 
and flxlng hls oompensatlon; grantlng department authorlty to make grubstake loans to pros­
peotors; srantlng department authorlty to aooept funds trom the Federal government; provldlng 
tor the dlsposltion ot money reoeived by suoh department; repealing ohapter I, title LIII, 
Oregon Code 1935 Supplement, relating to state mining board; providing a savlngs olause; 
maklns an approprlatlon, and deolaring an emergenoy." 

The tirstGoverning Board was composed ot·Senat6r W. H. strayer, E. B. MaoNaughton, and 
Albert BurQh. They held organlzational meetlngs atter the aot was slgned, and eleoted Senator 
StraY,er as Chairman ot the Board. On June 8, Earl K. Nlxon was seleoted as Direotor. Ottloes 
of the Department were opened in the Lewls Bulldlng at the oorner ot Fourth and Oak streets, 
Portland. 

A great deal of the early administrative ~ork ot the Department was oonoerned wlth grub­
stake loans whioh had been provided tor in the law establlshing the Department. Loans .ere 
tor $50.00 eaoh to qualltied prospeotors. This grubstake seotion ot the law beoame lnoperatlve 
in 1939 when no appropriation tor loans was made by the Legislature. 
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Beo&use of the oontroyersy b.tw8en miners and fishermen oyer alleged detrimental effect. 

of mining mud on fish life in the Rogue River, Dr. Henry B. Ward, prominent biologist ot 
Chicago, was engaged and began to make a study of the subject. 

Field offices including assay laboratories were established at Baker and Grants Pass. 

Reconnaissance studies o~ mining operations in the Coos Bay coal field and manganese 
deposits in Jackson and ,Josephine counties wers made. 

A survey of refractory olay deposits by Ray C. Treasher and Hewitt Wilson in western 
Oregon was authorized and started. 

Mining regulations of the State were assembled and issued as Bulletin No.1. 

Dr. Ward's report on etfects of mining mud on fish and fish life was published. It 
included a .tudy of the effects of muddy water on young trout and fingerling salmon made 
by Dr. L. E. Griffin of Reed College. The report by Dr. Ward proved that mining mud was 
no different in its effect on fish and fish life than muddy water caused by floods, and 
that the inescapable fact is that the deterioration of fishing in the Rogue River is oaused 
by the inroads ot population and industry. 

Bulletins on quicksilver in Oregon by C. N. Sohuette and on refraotory clay deposits 
by Hewitt "1l'son and ,Ray C. Treasher were issued. These two bulletins beoame the basis for 
field studi •• by many investigators and were of great assistance in subsequent strategio­
mineral studies. 

Initial geologioal studies as a part of the State geologioal survey were made in the 
Wallowa 1I0untain~ by Department geologists and student assistants under the supervision ot 
Dr. Warren D. Smith of the University of Oregon. Especial attention was directed at oc­
currence of strategic mineral., especlally tungsten and molybdenum. This study was the 
basis of a bulletin and geologio map issued in 1941. 

A bulletin on "Chrolllte Deposits in Oregon" by John Ellot Allen which contained 
chapters on chrollite mining by H. F. Byram and on geophysics applied to ohrollite pro.­
pecting by P. I. Lee of the U.S. Bureau of Uine. was published. This bulletin was used 
widely in .tudie. ot chromite by private and Government engineers during World War II. 

A study of the oil and gas possibilit1es of the Clarno Basin was made and a short 
report issued as Bulletin N0.5. 

A field canvass of Oregon nonmetallics producers was made by the Department to obtain 
value ot produotion and to establish a list ot produoers. 

Oregon ooal deposits were sampled by H. F. Yanoey and II. R. Geer, ot the Seattle 
station of the U.S. Bureau of Mines, and J. E. Morrison, Department mining engineer, under 
a cooperative arrangement. Results were published in 1940 as Department Bulletin No. 20. 

The State geolog10al surve¥ under •• D. Wilkinson mapped the Round Uountain quadrangle 
in the Oohooo area. The geologio quadrangle map was issued in 1940. 

At the request ot GOvernor Sprague a study at the eoonomio effeots at dredging ot 
tarmland was made and a bulletin on the subJeot was published. 

1940 

The Department established a mining sohool during 'ebruary at Burns and Bend in 00-
operation with the State Board ot Vooational Education. J. E. Allen and L. L. Motz ot 
the Baker offioe oonduoted the classes. 
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The Portland office.was moved from the Lewis Building to the Woodlark Building. 

Exploration work was begun by the Department on the chromite sands which occur in an­
cient elevated terraces of the southern Oregon coast, mainly between Bandon and Cooo Bay. 
This project was carried out in cooperation with the U.S. Geological Survey and Oregon 
State College. A part of the funds was provided under a WPA Jrant negotiated by the 
Departme·nt. Sampling was done both with a standard drill and with an Empire oore drill. 
This work formed the basis of subeequent exploration by several private companies who. 
after war was declared, were urged by Government agencies to set up plants for the pro­
duction of chromite from these sands as a war measure. Planning by the Department under 
Earl K. Nixon in ea~13 nhromite investigations was forward-looking and providsd a great 
deal of valuable basi,.:! information needed by war agencies. 

Because of war conditions in Europe, Oregon's mercury production more than trebled 
compared to 1939. Produntion in 1940 was 9,043 flasks valued at $1,599.436. 

Value of nonmetallic mineral produotion was $5.750,000 according to a canvass made fcr 
the Department by C. P. Holdredge. oonsulting geologist 

A bill was passed by the Legislature authorizing the Department to purchase a spectro­
graph and establish a speotrographio laboratory. 

A magnetometer survey was made in the Round Mountain area of the Oohoco Mountains by 
E. L. Stephenson of the U.S. Geologioal Survey in cooperation with the Department. This 
survey outlined oertain fault structures favorable for occurrence of quicksilver ore bodies. 

An exhaustive investigation of the reported occurrence of tin in the JUniper Ridge 
area west of Burns was made 
Department spectrosoopist. 
tin occurred in this area. 

by the Department under the general charge of Dr. H. C. Harrison, 
The evidence was conclusive that only miorcsoopio amounts of 

In December the Governing Board acted to plaoe aotivities of the Department on a war 
basis and gave directions that one hundred peroent of these aotivities would be devoted to 
war-mineral work. State geological survey mapping was suspended. 

A survey of zinc resources of the State was made designed to enoourage establishment 
of an electrolytic zinc smelter in the lower Columbia River area. 

Mr. Earl K. Nixon was appointed Technioal Consultant of the War Produotion Board. 
He was also appointed by Governor Sprague as Oregon Emergenoy Coordinator. of Mines. It . 
hearing on methods to 8n~ourage ohrome produotion was held by the War Production Board at 
Grants Pass, and Mr. Nixon advooated establishing ore purohasing depots for the purohase 
by the Government of small lots of strategio minerals. These depots were established at 
Coquille, Grants Pass, and Seneoa and were of great assistanoe in enoouraging produotion 
of chromite. 

The geologic map of the Portland area, together with a ehort paper containing the text 
on the geology of the area, both prepared by Ray C. Treasher. was published by the Department. 
This report has been in wide demand ever sinoe. 

Magnetometer work by E. L. Stephenson of the U.S. Geological Survey in cooperation with 
the Department was done on the chromite sand deposits in Coos and Curry oounties. 

A cooperative"agreement among U. S. Department of Agrioulture, Oregon Agricultural 
Experiment Station, and the Department initiated a project study of filbert soils. The 
Department's activities in this study consisted of speotrographic analyses of soil samples. 
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The Department gave assistance to Freeport Sulphur Company in starting an extensive 
exploration proJeot on the nickel deposit located on Nickel Mountain, Douglas County. 

5 

Fleld laboratories at Baker and Grants Pass were closed and equipment mov~d to a osntral 
laboratory in the Portland oftioe of the Department. This measure was taken by the Board 
beoause of shortage of assayers oaused by the war. 

Department geologists made a study ot a vanadium-bearing blaok sand deposit at Horse Sign 
Butte, Curry County. The deposit was later explored by the U.S. Bureau ot Mines. 

All Oregon gold mining operations were closed down in October by the Government's ill­
advised War Produotion Board Order L-208. 

The Department started an investigation ot the geology and coal deposits ot ths COOl Bay 
ooal field in oooperation with Coos County. This study lasted a year and resulted in Depart­
ment Bulletin No. 27, "Geology and Coal Resouroes of the Coos Bay Quadrangle, Oregon" by 
John Eliot Allen and Ewart M. Baldwin, published in 1944. 

Geologists of the Department made a study of nitrate occurrences in the 
ot optioal oalcite deposits, both in Kalheur County. Results were negative. 
olear oaloite was found, it was hardly clear enough for optical purposes. 

Owyhee area and 
Although lo.e 

The tirst technical article to appear in print describing the Humphreys Spiral whloh 
was used tor conoentrating ohromite from ohromite lands located at the Lagoons north ot 
Bandon was published in the October Ore.-Bin. 

The Department began a study ot the silica sand deposits looated at Eugene. The study 
included a geological reoonnaissanoe. sampling ot the sands, behavior of the sands under 
working conditions in a Portland steel foundry, and securing experimental results under 
working conditions trom the Naval Research Laboratory in Washington, D.C. Assistance was 
given the owners ot the deposit in obtaining Government help in building a washing plant 
and in publicizing the qualities of the sand which were proved to be superior to those ot 
other available sands tor steel foundry use. 

An eoonomio study ot a~al1abl1ity and marketing of coal in the Portland area was made 
by the Department to assist the Government defense housing proJeots which at times had 
difficulty in obtaining fuel. 

1944 

The Department discovered extensive terruginous bauxite deposits first in lashington 
County, later ln Columbia County and in some other oounties ot northwestern Oregon. 
Auger-hole drilling was done in Washington County to explore some ot the deposlt~,and· 
reoonnaissanoe work was done in the other counties. A report of the work in the torm ot 
a short paper was published. Alcoa Mining Company immediately showed an interest and 
started a geological study of the areas. 

Earl K. Nixon resigned as direotor to accept a position as manager ot western ex­
ploration tor Freeport Sulphur Company effective Kay 1. 

F. W. Libbey was appointed Director of the Department in July. 

A long-range project deSigned to obtain information on the eoonomio geology ot the 
saline lake depOSits of Lake County was started. Playas ot Summer and Alkali lakes were 
sampled. 

A bulletin on ferruginous bauxite deposits ot northwestern oregon desoribing sampling 
results and studies of reoonnaissanoe geology ot the depOSits was published by the Depart­
ment. Alooa Mining Company started an extensive program ot exploration. Seven ohurn drills 
.ere put to work and a laboratory was established at Hillsboro. 
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A few Oregon gold dredges resumed operations when the Government's ban on gold mining 
was lifted on July 1. No 1ede mines reopened, mainly beoause of the high oost of repair 
work oaused by the shut-down. 

The Department made a brief study of lightweight aggregates used in making building 
blocks, and published a short paper on the subject. 

A stuay of nioke1-bearing laterites of southwestern Oregon was started by a geological 
reconnaissance and auger-hole dril11ng at Red Plat in Curry County. Other laterite areas 
were to be studied in subsequent field seasons. 

Sampling and study of the brines of Summer, Abert, and Alkali lakes were continued by 
Dr. I. S. Allison of Oregon State College and R. S. Mason of the Department. Results of 
the study were published as a short paper in 1,47. 

Senator W. H. Str~er, Chairman of the Board, died October 18, mourned by his associates 
in the Legislature and a host of other friends. Former member E. B. MacNaughton was appointed 
to the vaoancy on the board. 

Mapping of the St. Helens quadrangle, begun before World War II, was oompleted and a 
bull~tin together with geologio map was published. Authors were W. D. Wilkinson of Oregon 
State College and W. D. Lowry and E. M. Baldwin of the Department staff. 

Pield work on niokel-bearing laterites of southwestern Oregon was continued. Studies 
were made at Red Plat in Curry County, Kiokel Mountain in Douglas County, and Woodoook 
Mountain in Josephine County. 

In conJunctlon wlth meetings of the Legislatlve Interim Committee, the Oregon Mining 
Assoolatlon, and the Oregon Seotion of the American Institute of ~lnlng and Metallurgioal 
Engineers, the Governing Board held a .eeting on May 23 at Grants Pass. The Legislatlve 
Interim Committee held a hearing to gather evidenoe on alleged damage to farmland in southern 
Oregon by gold dredging. Both Mr. Nlel Allen and Mr. H. E. Hendryx, as members of the 
Depart.ent Governing Board, spoke at this cOmmlttee hearing. 

A short paper on perlite in Oregon was published. This report gave results of a field 
study by John Eliot Allen, and has been widely used because of the great interest in this 
new bul1dlng material. 

As a result of a canvass by the Department staff, value of Oregon's nonmetallic mlneral 
productlon in 1,46 was estimated to be $11,700,000. Thls oompares wlth $7,550,000 in 1,41, 
the highest prewar year, and $15,300,000 ln 1,47. 

The first volume of Bulletin No. 36 was published. This bulletin, which is deSigned 
ln this and succeeding volumes to assist in setting up an authentic geologic column for the 
State, contains descriptions of foraminifera from certaln type sections of western Oregon 
and Washington. Co-authors are J. A. Cushman of the U.S. Geological Survey, R. E. Stewart 
of the Department, and K. C. Stewart. 

The Department cooperated in hearings of the Legislative Mining Interim Committee held 
in Baker and Sumpter at whioh evidence was gathered by the commlttee on dredging conditions 
in eastern Oregon. 

A Department field party drilled auger holes in an area north of Vale, Malheur County, 
and sampled sodium ohloride brine enoountered in these holes. Results of the sampling were 
published in the Ore.-Bin for September. 
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A geological reconnaissance ot a strip area extending trom the Almada mina naar Galica, 
Josephine County, northeast to the Silver Peak mine, Douglas County, was mada by H. K. Dola 
and E. K. Baldwin at the Department staff. A description of the reoonnaissance with a 
geologic map was given in the December Ore.-Bin. 

The Department lost three geologists beoause of higher salaries paid at colleges and 
in private industry. 

1948 

A ground-water reconnaissance was made by the Department in Umatilla and Morrow ccuntias 
at the request of the ccunty court at Umatilla County. This study resulted in a bulletin 
containing more than 200 water-well logs; the report will be published early in 1949. 

The first technical art1cle to appear in print describing the new throw-away rack bit, 
developed and patented by the Throwaway Bit Corporation, Portland, Oregon, was published in 
the April issue at the Ore.-Bin. 

The Department entered into a cooperative ~rrangement with the Oregon Ceramio Studio 
under whioh arrangement a oompetent ceramist was employed halt time beginning July 1 • . 

Investigation of niokel-bearing laterite was oontinued by mapping, drilling, and 
sampling of the deposit on Woodcock Mountain in Joseph1ne County. 

H1gh-silica bauxite was found in Clackamas County, and the Department d1d a small 
amount of drill1ng and sampling of an area near Springwater. 

The department cooperated with the Oregon Seotion of the American Inst1tute ot Mining 
and Metallurgical Engineers and the Raw· Materlals Survey ln promotlng an lndustrial 
minerals conference whlch was held at Portland on Kay 8. 

A reoonnaissance of the Dutchman Butte quadrangle ln Douglas County was mada by 
Department geologlsts preparatory to mapping ln 1949. 

Legislat10n, sponsored by Congressman Ellsworth and Senator Cordon, designed to reopen 
Oregon and Callfornla Railroad revested lands and Coos Bay Wagon Road reconveyed lands to 
mineral entry and 10cat10n under the United States minlng laws was passed by Congress. This 
legislation contains a provision requiring registration of location and assessment papers 
with the District U.S. Land Office which provision is something entirely new in the general 
min1ng laws, and appears to be another obstacle to the encouragement of prospecting. 

****************************** 
LIME FIRK LAND SOLD 

The Horsehead Lime Comp~ny prcperties at Williams were sold at sherift's execution sale 
Friday to W. H. Leverette, former president, who last month obtained Judgment against the 
company for sums totaling over $230,000. A bid of $95,000 was placed by G. W. Kellington of 
Medford, attorney for Leverette. 

The properties, including some of the best quality limestone and marble in Southern O~egon, 
were operated by another c·ompany until the formation of the Horsehead Lime company by Leverette 
and his associates, Vernon Vaughn, W. H. Halloway and W. E. Coleman. During the period between 
1933 and 1943, the operation employed up to 50 men full time. 

Development or the plant by the Horsehead company included a substantial building program 
which would allow employment of nearly 100 men but the plant never wen~ into operation atter 
the bulldings were completed. 

propert{ 
Sales or eqUipment and personal!asse s or the company were conducted previously and all 

bought by Leverette prlor to purchase oC the real property holdings Friday. 

Keillngton, of the firm ot Roberts, Branohfield and Kellington, said he was unable to 
state what plans his olient had for the operation of the lime plant. 

From the Grants Pass Daily Courier, January 4, 1949. 

****************************** 



r 

8 STATE DEPARTMENT O~ GEOLOGY AND MINERAL INDUSTRIES vol.ll no.l 

SCHOOL MINERAL COLLECTIONS 

A visual eduoational program designed to provide intormation on Oreson rockl and minerals 
has been started by the State Department of Geology and Mineral Industries. For several years 
past, lIellb<ers ot the Department staft have glven trequent talks on lIinerals and rooks to Itu­
dents, teachers, and oolleotors. Now this work has been expanded to inolude distribution and 
oirculation ot small representative mineral colleotions. These oome under three olassitioa­
tions. They are Similar as tar as kind and quality ot container ls conoerned; the ditterenoe 
lies in slze and number ot speoimens turnished. 

In order to be as eoonomioal as possible and still have a reasonably substantial oon­
tainer, the speoi.ens are put in stitt oardboard boxes 1 lnoh deep oontalning l/8-inoh thiok 
wood partltions, I •• orate stylI. The cardboard boxes, oovers, and partitions were made in 
quantlty on oontract at a prioe of ll~~ lach tor the 6 by 6 by 1 inches, and l7~ tor the 
, by 10 by 1 lnchls. 

Thl boxes<are furnlshed in two lizes, 6 by 6 inches and, by 10 inohes. The s .. ller 
size has 16 divisions. The larger-lized box has 15 divisions, and two of the Ie make up a 
set ot 30 .inerals and rooks. The first size il lold to students for 40 cent. eaoh. The 
other, planned tor school.tlachers, il sold for $1.00. A thlrd set of 60 IpeOimlnl il 
packed in tour , by 10-inoh boxes. This set will be oirculated among schocls thrcughout 
the State with the sohool. paying the transportation cost. A pallphlet giving brief desorip­
tions of the speoimens accompany eaoh set. 

In the small student set. the sixteen specimens are: 

diatomite obsidian asbestos oinnabar 
coal balalt bauxite quartz (or gold ore) 
lillestone .obist chalcopyrite st1bnite 
pumioe galena ohromite garnierite 

The 30-specimen size sets, in addition to those ot the first set oonsist of: 

shale 
sandstone (tossiliterous) 
conglomerate 
voloanic cinders 

voloanio tutt 
granite 
peridctite 
quartzite 
magnetite 

The largest set besides specimens listed above inoludes: 

tra.vertine 
fossiliterous sandstone 

or shale 
gypsum 
perlltic obsidian 

rhyolite 
a.ndesi,e 
granite 
diorite 

saxonite 
gabbro 
diabase 
slate 

•••••••••••••••••••••••••••••• 
PHILIP H. HOLDSWORTH 

molybdenite 
barite 
tal 0 

feldspar 
amphibole 

gnliss 
marble 
serpentine 
argillite 

Mr. P. H. Holdsworth, mining engineer, died at his home in Seattle November 21, 1948. 
Mr. Holdsworth wa.s prominent in Oregon mining tor a number of years, first as luperintendent 
ot the Almeda mine and smelter near Galice early in the present oentury, and in the ,0'1 
as a lealer at the Almeda. He wal greatly interested in'geophysioal work aad made several 
investigations both in Oregon and Washington. employing resistivity methods • 

•••••••••••••••••••••••••• * ••• 
KAISER GEOLOGIST TRANS~ERRED 

Louis C. Ball, tormerly geologilt tor the Permanente Metals Corporation has been trans­
ferred to another Henry J. Kaiser Company subsidiary, the Standard Gypsum Company of 
Calitornia, with headquarters in thl Kaiser Building, Oakland, California. 

Mr. Ball has made Ilveral geologioal investigations in Oregon tor the permanente Company 
sinoe termination of aotive lervio. in the Bavy in 1946 • 

•••••••••••••••••••••••••••••• 
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**************************************** 

"REMARKS-ON SILVER"* 
By 

R. D. Leisk 
General Manager ot Sunshine Mining Company 

You will note on your programs that I am scheduled to talk on the subJeot ot "'uture 
ot Silver." I thank the Chairman of the Program Committee tor the compliment, but I must 
contess at the outset that I am not qualitied to make the positive predictions that this 
title implies. Rather I will try in general terms to oover a little ot the reoent history 
ot silver and outline its present situation as it appears from piecing together such sta­
tistios as are available. 

Naturally the prioe ot the metal is our primary conoern in these times ot rapidly 
riSing oosts and when we think about price we must look at supply and demand in the oase 
ot precious as well as ot base metals. Generally speaking, the position ot silver looks 
tavorable - oertainly it is muoh improved as compared to prewar years. 

Over a long period ot time the ratio ot produ"tlon, and this might also be ret erred 
to as the relative soaroity ot silver to gold, waS about 1) to 1. that is to say 1) ounoes 
ot silver were produoed to each ounoe ot gold. In reoent years, including prewar years, 
this ratio has declined until it now stands at 7 or 8 to 1. this means that new silver has 
steadily b.oo •• , soarcer in terms ot new gold and that taot is distinctly in tavor ot the 
intrinsio value ot silver. As against this is the taot that a considerable portion ot the 
silver that has been produoed in the world o~.r the past several oenturies is still in 
existenoe as silver metal in various forms such as Jewelry, sterling ware, ooins:in oiroula­
tion and hoarding, and as bar silver in the vaults ot the United States Treasury and else­
where. these oonstitute a seoondary source of supply or reserve as distinguished from the 
primary supply or current production and this secondary supply will begin to appear in 
varying degrees whenever demand in exoess ot ourrent produotion begins to foroe prioes 
upward. 

Over the five-ysar period trom 194) through 1947, inclUSive, the consumption ot silver 
in the United States, inoluding that required by our Treasury Department tor silver oer­
t~tioates and subsidiary ooinage, was oonsiderably more than the entire world produotion 
tor the same period. this means that detinite inroads have been made in the secondary 
supply Just reterred to. 

* From a talk delivered at the Annual Heeting ot Montana Mining Assooiation, Virginia City, 
Montana, July )0, 1948. 
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The world production of silver in 1947 has been estimated at about 150,000,000 ounces 
broken down approximately as tcllows: 

Mexico · · · · 59,000,000 ozs. 
United States · · · · . 38,000,000 czs. 
South and Central Amerioa 21,000,000 o~s. 

Canada . · · · · 12 1 000 1000 o~s • 

North and South America 130,000,000 o~s. 
Rest of the World 20 1000 1000 OlS. (Estimated) 
fotal 150,000,000 OlS. 

The estimate of production outside of North and South Amerioa is based u?on the faot 
~~ ttie act 

that the Americas normal Iv acoount tor 85 to 00 peroent of the world production Of silver 
~ , -·'an 0 sI ver: 

Now let us look at consumption in the United States for 1947. We find that it was 
about as follows: 

Sterling · · · · · · · 55,000,000 OZ8. 

Plated Ware · · · · 9,000,000 OlS. 
Nitrate (Photography) · 17,000,000 ozs. 
Electrical, Braling, etc. . 121°00 1 000 oze • 

Industrial Total · · · . . . 100,000,000 ozs • 
*Treasury Silver Certifioates 26,000,000 OlS. 

Treasury Subsidiary COinage . 2510001000 OlS • 
Industrial Plus Monetary 151,000,000 OlS. 

This indicates that United States uses were much more than the total produotion of all 
the Americas and were about equal to the entire world produotion. 

However, the entire world produotion is not available for use "in the United States as 
large amounts are consumed annually in other countries. A measure of these requirements 
is obtained by comparing the 1947 produotion outside the United States ot 112,000,000 ounces 
with the 1947 net imports into the United States of 55,000,000 ounoes, which indioates that 
57,000,000 ounces of the world produotion found uses cutside the United States. Some of it 
went into Mexioan coinage at the rate ot 2,000,000 ounces per month commenoing in July, 1947. 

Where tha"a did the 151,000,000 ounoes required for use in the United States in 1947 
come trom? Production within the United States of 38,000,000 ouno.s plus net imports of 
55,000,000 ounces aocount for 93,000,000 ounoes trom whioh it appears that silver inventories 
in the United States, including those of the Treasury, deolined some 58,000,000 ounces in 
1947. Inasmuoh as the Treasury absorbed all of the domestically mined silver in 1947, it 
follows that the industrial oonsumption of 100,000,000 ounces was made up of the net imports 
of 55,000,000 ounoes and a decrease of 45,000,000 ounces in the domestio stooks availabl~ 
to industrial users. The above seems to indioate quite definitely that silver inventories 
have been going dcwn and thiS, of oourse, strengthens the position ot silver as a oommodity. 

Let us now look at the monetary side of silver. ~"It is thought by many that the Treasury 
is under some.hat ot a strain to absorb the annual domestic produotion. If so, it would ooin 
no more than the ourrent produotion less the seigniorage or free silver tor which the pro­
duoer is paid nothing. 

It is interesting therefore to see what has actually happened. In the period trom 1940 
to June 1, 1948, the Treasury aoquired from domestio producers 243,000,000 ounces of which 
102,000,000 ounces were seigniorage and 141,000,000 ounoes were paid for by issuance of 
silver oertifioates. 

In the same period the Treasury used 505,000,000 ounoes as backing for new silver cer­
tificates and 423,000,000 ounces for subsidiary coinage, namely, dimes, quarters, and half 
dollars - a total ot 928,000,000 ounoes of silver. In other words, the Treasury used up not 

*On-b;sls-or 70-p;r;e~t-or U.S.-p;odu;tlo~ In-1947 ;e~ulr;d-r;r-b;oki~g-r;r-n;w-sll;e; ;e;-
titieates. freasury tleur.s for oalendar year 1,47 10 •• ~ due to 18& in de11..rl •• of 1,47 
produotion to the alat. 

- " 
f 

• 
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only allot the 1~1,000.000 ounces lt was required to use by law but also allot the 
102,000,000 ounoes ot tree slIver reoelved trom the Unlted States mlnes and ln addltlon 
some 685,000,000 ounces that had to come trom the Treasury stocks of unpledged slIver. 
As of June 1, 19~8, lt was reported that the treasury's stock of unpledged slIver was 
down to about 182,000,000 ounces. Incldentally, the 102,000,000 ounces ot selgnlorage 
or free silve!' reoeived from domestl0 produoers brought the Treasury a proflt of $lJ2 
mlll10n, a nlce blt of help to United States taxpayers. 

11 

Perhaps a word or two of explanation of seignlorage or tree silver ls ln order. One 
thousand ounoes ot slIver are worth $1,290.00 to the Treasury when colned lnto slIver 
dollars. If the Treasury pald the producer $1.29 an ounce tor allot lt, he would get 
$1,290.00 for hls 1,000 ounces. However, he gets $1.29 per ounce tor only part ot lt and 
.the part ot the 1,000 ounces tor whlch he ls pald nothlng, but must dellver to the Treasury 
tree, ls oalled eelgnlorage or "tree slIver." 'l'he Treasury oan coln thls "tree slIver" 
lnto money and whenever it does so a proflt ls reallzed on the transaotlon by the 'l'reasury. 
It ls one ot the best ways of "making money" I know of, but unfortunately the prooedure is 
not avallable to the slIver producer. 

The varlatlons ln silver seigniorage over the past ten years have been as follows: 

In 19J6-19J7 the Treasury pald the produoer tor 60 percent of hls Silver, and retalned 
40 percent as seigniorage. This meant in ettect that for each 1,000 ounces of a ooinage 
value of $1,290.00 the Treasury paid the producer $77~.00 fcr 600 ounoes by the slmple 
process ot convertlng the 600 ounces into 774 silver dollars. The Treasury retained the 
other 400 ounces ot a ooinage value of $516.00 as tree silver. 

On January 1, 19J8, the Seoretary of the Treasury arbitrarily increased the seigniorage 
to 50 peroent whioh meant that the Treasury increased its margin on eaoh 1,000 ounoes from 
$516.00 to $6~5.00 at the expense ot the domestio produoer whose lnoome was thereby cut 
from $774.00 to $6~5.00. 

On July 1, 19J9, Congress took away the Treasury's power to arbltrarlly vary the selgn­
lorage and direoted lt to reduce lts selgnlorage to ~5 peroent ~nd to pay the domestlc 
produoer for 55 percent of hls slIver at the colnage value ot $1.29 per ounoe. Thls had 
the eftect ot dlvldlng the $1,290.00 per 1,000 ounces ln the ratl0 of $710.00 to the pro­
duoer and $580.00 to the Treasu~y. 

For seven years the selgnlorage remalned tixed at ~5 percent wlth the produoer's c.osts 
steadlly rls1ng, but flna1ly on July J1, 19~6, Congress agaln took actlon and reduced the 
selgniorage to JO percent by direotlng the treasury to pay the domestl0 producer tor 70 per­
cent of hls silver at $1.29 per ounce. This divlded the $1,290.00 per 1,000 ounces ln the 
ratio ot $905.00 to the producer and $J85.00 to the 'l'reasury. 

There have been some interesting reoent torelgn dlvelopments with relation to silver. 
In China more and more conslderation is being given to proposals to rl-estab1is~ the silver 
yuan at a new arbitrary price giving it a positlon similar to that ot the United State. 
silvlr dollar, and last May the Economic Council of China issued an order making the old 
silver yuan exchangeable with Unlted States dollars at four to one. Thls i. an initial 
step in the dlrectlon of a return to a silver currenoy in China. Uncontrolled printing 
of paper money wlth nothing back of it has run the exohange rate on paper money against 
United States dollars to 5,000,000 tc one and the need tor a new ourrenoy wlth metal baoking 
similar to our slIver oertlfloate is beooming more urgent dally. In April of this year the 
Natlonal Assembly urged the Chinese government to open negotlatlons with Great Britain and 
the United States for a loan of silver in order to restore Chlna to a silver standard, and 
I would venture the opinlon that no better use could be made of the Jl~,OOO,OOO ounoe. ot 
Silver loaned by us darlng the war to Brltain and India than to reloan this silver to China 
under proper safeguards as baoklng for a new Chinese currenoy. 

Unfortunately there is no early prospeot of the return of this Silver metal to us from 
Britain and India. In the latter part of 1946 Britain enacted legislatlon deSigned to with­
draw all slIver oolns from oiroulation by exohanglng them for new ooins made of a oopper-
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nickel alloy. The announced purpose of this was the need of repayment in kind ot Britain's 
lend lease debt to the United States ot 88,000,000 ounces ot silver, and it was expeoted 
that by melting down Britain's silver ooinage some 220,000,000 to 250,000,000 ounoes ot 
silver would be reoovered. 

However, the British people have developed a stubborness toward this exohange Which the 
authorities tailed to take into aocount sinoe the silver ooins are being released very 
slowly and with muoh reluctance. Whereas the original plan oalled tor oo~plete withdrawals 
ot all Silver ooins within tiv. y.ars trom January, 1,47, the taot remains that l.ss than 
10 peroent ot the quantity in oiroulation was recovered in the tirst eighteen months ot the 
program and as yet not a Single ounoe ot the lend lease silv.r has b.en returned. Appar.ntly 
such silver as has been reo overed trom melting British ooinage has be.n sold in the mark.t 
to satiety Britain's industrial demand ot silv.r whioh is estimat.d at betwten 12,000,000· 
and 15,000,000 ouno.s per year. 

This disinclination.ft Britons to .xohange their good silver ooins for oopp.r-niok.l 
ones of negligible intrinsio value was evidenoed by the rapid disapp.arano. 'of silver ooin 
from oiroulation. Inasmuch as the silv.r coins apparently disappeared into hoarding in­
st.ad of migrating to the Royal Mint where they would have be.n replaoed by oopp.r-niokel 
ones, the result was an aoute shortage. of ooins for making ohange in business transaotions. 
Many firms had to resort to postal money orders in lieu of small ohang. and so much in­
oonvenieno. and oonfusion resulted that in 1,47 the Royal Mint found it .xpedient to 
restore to oiroulation some of the silv.r oDin previously withdrawn for oonversion into the 
debased ourrenoy. Thus it appears that a muoh longer period than originally oontemplat.d 
will b. requir.d to oompl.te the d.monetization it indeed it is ever oompleted. 

India reoeived lend l.ase silv.r from the United States during the war in the amount 
of 226,000,000 ounoes, the r.turn at whioh wae guarant •• d by Great Britain. One ot the 
last acts of the British Gov.rnm.nt tor India prior to the .ft.otive data of the r.leas. 
ot India from British rule was to enaot legislation r.quiring substitution of oopper­
nickel 60ins tor all silver rupee ooins in the ourrenoy system ot India and mora r.oently 
the government ot Pakistan bas ord.r.d the substitution ot niokel oOins for silv.r rup •••• 

In Mareh of 1,47 the Indian authorities banned the import ot silv.r into India pr.­
sumably to ourb a protitable trade by Belgian brokers who bought dollars with B.lgian 
tranos, bought silver in New York with the dollars, and sold the silver in Bombay tor 
sterling whioh was needed in Belgium tor the purohas. ot goods and servio.s trom Britain. 

The situation in India rais.s two int.r.sting questions: (1) Will the people willingly 
.xohange their silver rupe.s tor niokel or oopp.r~niokel rupees? And (2) Will the prio. ot 
Silver bullion in India and Pakistan retleot a d.orease in the d.mand tor silv.r tor hoarding? 

The .xperi.no. in Britain in withdrawing silver ooins togeth.r with the faot that the 
peoples ot India have traditionally hoarded silver may give a olue to the answer to th •• first 
question and a look at the prioe ot Silver on the Bombay market over the past several year. 
will help to answer the seoond question. 

The prioe ot silver on the Bombay market in terms ot Unit.d Stat.s dollars has st.adily 
risen .inoe 1,44 although the .xohange rate ot the rupee with the dollar has remain.d prao­
tioally stable during that period. Bombay prioes in United States .quival.nt have been a. 
follows: 

January. 1,44 
January, 1,45 • 
January, 1,46 • 

$ .,1 
1.04 
1.07 

January, 1,47 • 
January, 1,48 • 
July, 1,48 

• • $1.28 
• • •• 1.37 

1.41 

The problem of the domestio produoer like that of the gold produoer in the Unit.d States 
is one ot being squeezed against a tixed price by the riSing costs ot labor, materials, and 
services. Sinoe 1,46 the return to the produoer from silv.r delivered to the Treasury under 
the 30 peroent seigniorage arrangement has been equivalent to ,0.5c per ounoe. During that 
period there have been very substantial inoreases in base metal prioes. 

l 
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The New York prioe on foreign and old domestio silver is ourrently about 75c per ounoe, 
and until such time as the inroads of industrial consumption upon the supply oause this 
price to rise above 90.5c, the domestic produoer will have to look tor relief to a further 
reduotion in the seigniorage claimed by the Treasury. 

In olosing let me emphasize that no taxes are levied by Congress to provide funds tor 
the purohase ot domestioally produced silver. The producer is in ettect paid with silver 
dollars ooined trom a portio~ ot the silver delivered by him to the Treasury. At present 
his payment oonsists ot 70 peroent ot the silver delivered by him and he oan take it in 
silver dollars '01' in sUver certitioates whioh are exohangeable on demand tor sUver dollars. 
Over the years the st1gniorage retained by the Treasury has been progressively reduoed 
until it now stands at 30 percent. ~he silver producers feel that this policy of pro­
gressive reduotion should be oontinued until seigniorage has been oomp1ete1y eliminated. 

****************************** 

OREGON KETAL MINING IN 1948 

Aooo~ding to preliminary estimates released by the U. S. Bureau ot Uines, gold, silver, 
~pper, and lead produotion in Oregon during 1946 deoreased 22 peroent oompared to 1947. 
The value' ot the four metals was $547,137 in 1946, and $701,336 (including a small quantity 
ot zino) in 1947. 

Produotion of gold in 1946 was 15.060 ounoes valued at $527,110 oompared with 16,976 
ounoes valued at $664,230 in 1947. Nea~ly all of thls output came trom plaoer gold pro­
duoed by dredging. The two prinoipal produoers were Baker Dredging Company in Sumpter 
VallaI' and Porter" Company 1n the Clear Creek-Granite Creek area. i. 

Gold and silver lode mining was at a near standstill. Only the Buffalo mine in 
eastern Grant County operated oonsistently, e~en It on a small soale. Other properties 
in a posltion to produoe, su~h as the Oregon Klng mlne In Jefterson County and the Chaapion 
mine in Lane County, were a@tive only a small part of the year even though their ores 
oontain a fall' proportlon ot base metals (in additlon to gold and silver) whioh oommanded 
a high prioe thro~ghout the year. 

The Bureau ot Mlnes doeS not ln~lude produotlon of other metals wlth statistios tor 
gold, silver, copper, lead, and zlno. In Oregon the Bonanza quloksl1ver mlne in Douglas 
County produced throughout the year. Its output was SUll oOmPtred with its wartime pro-

1~ e Unltt, States 
duotlon,but it was one ot the two quioksilver min8l1w& ch oont nued to operate at the end 
ot the year. The Oregon Chrome mine in Josephine County was aotive during the tirst halt 
ot 1946 but was toroed to olose 1n July because of high oosts and low market prioe. 

****************************** 

NEW ENGINEERING MAGAZINE 

No.1, Vol. 1 ot The 'l'rend in Engineering has Just come oft the press. This interesting 
magazine is published by the Engineering Experiment Station at the University of Washington 
and is deSigned to report progress in the Station's program of investigation and researoh. 
At present the plan is to issue the magazine quarterly, but the Director of the Station 
visualize. more trequent appearanoe In the future. The work ot the Station is organized 
into nine divisions as tollows: 

Aeronautical Engineering 
Chemioal Engineering, Industrial Chemistry 
Civil Engineering 
Eleotrioa1 Engineering 
rorest products 
Geology 
Mechanical Engineering 
Klnlns, Metallurgy, Ceramics 
Physios Standards and Tests 
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IIIUL MARKETS 

The 'ebruar7 issue ot the &aKJ Metal and Min.ral Mark.ts, Ne. York, r.port. that the 
prioe situation in aaJor nonterroa ••• tals re.ained aboat the ..... ven thougb there .a. 
wide.pread un.ettle.ent in oth.r oo .. odlt7 aarkets. 

The aarket situation in oopper, although eased ao.ewhat b7 reauaption ot work attar the 
strike at Utah Copper, oontiaue •• trong. Produotion ot orude priaar7 oopper In Januar,r was 
5',701 tons, oo.pared with 5~,6'5 in Dece.ber. 

The supp17 situation in lead appears to b. iaproving. Bo.ever, it i. t.lt that oon­
suaere are r.duolng iaventorie. 1n antiCipation of an .asl.r supp17 outlook tor the .etal. 

aeports are that th.re is a read7 aark.t tor all ourrent production ot zino at tir. 
prices. Soa. producers report that th'7 have enoountered soaewhat aore sales r.sl.tanoe 
in dl.po.ing ot tbeir output ot slab zlno. 

Tb. tor.ign prloe ot silv.r has Inor.as.d Ii; p.r ounce. Th. quot.d prloe ot platiaua 
deoreas.d $, an ounoe, .tteotlv. p.bruar,r 14. 

Prices ot l.portant metals and .lneral produots are as tollo.s: 

Copper, 231" Ccnneotiout Vall'7 pOints. 
Lead, 211; per pound, Ne. York. 
Zino, 171; per pound, East St. Louis. 
Silver, 71i; per ounoe 

(Do.estic Silver, 'Oil per ounoe). 
Merour7, $68-$'1 per tlask. 
Tin, $1.02 per pound. 
Platlnua, $85-$88 per ounce. 
Palladiu., $24 per ounce. 

Metallic or .. 

Iridlua, $105-$110 psr ounoe. 
Osalua, $100 p.r ouno •• 
Aluainua ingots, 171 p.r pound. 
Antl.oD7, )8.5; p.r pound, Lar.do. 
Blsauth, $2 p.r pound In ton lot •• 
Cadmlua, $2 per pound. 
Indlua, $2.25 p.r ounc., tr07. 
Nlok.l, 40; per pound, Port Colborn., 

Ontario. 

Anti.oD7 or., per unit ot anti.oD7 contaln.d 50-55 percent, $5-$5.10. 
Ber7111u. ore, per unit of BeO, 10-12 perc.nt, $28-$'0 t.o.b. aine. 
Chrome ore, per long dr7 ton t.o.b. cars New York, Philadelphia, Baltlaor., Charleston plus 

ooean tr.lght ditterentlal tor deliveries to Portland, Oregon, and Tacoaa, Washington: 
Indian and Rhodssian, 48 perosnt Cr20" , to 1 ratiO, $,8-$',. 
South Atrican (Transvaal), 48 pero.nt Cr20" no ratiO, $2,-$,0. 
Turkish, 48 percent Cr20" , to 1 ratio, $40-$41.50. 
Domestl~ 48 peroent, , to 1 ratiO, $', t.o.b. n.arest shipping point. 

Mangan.s. ore, on long-tera contraots involving large tonnages, prlc.s a aatter tor private ne­
gotiation. JI.arb7 busln •• s, .basl. 48 percent lin, 78;-80; per long ton unit o.i.t. u.s. port •• 
Cheaioal grade., per ton, $55 in oarloads. 

Ko17bdenua or., p.r lb. ot contain.d M082, ,0 p.rcent cono.ntrat., 54; t.o.b. ain ••• 
Titaniua or., per gross ton, ilmenite, 56-5' p.rc.nt Ti02, $18-$20 t.o.b. Atlantic s.aboard, 

ru~11e~ per pound ,4 peroeat alnl.u. conoentrate, 6-8/_ t 

fungst.n or., per short ton unit ot WO" Chines. dut7 paid $24.50-$25; doae.tic .ch.ellte 
delivered to bQ7.r's plant, $28.50 carload lots. 

Zircon ore, 65 percent Zr02, $45-$48 per ton o.l.t. Atlantic seaboard. 
****************** •••• ******** 

STATE GEOLOGISTS MEETING 

The annual •• eting ot the Assooiation ot Amerioan State Geologists was held in San 
Prancisco Pebruar7 11-12 inolusiv.. Dr. Walter B. Jones, Stat. Gsologist ot Alaba .. , wa. 
ele?t.d President tor 1,4,-1'50 .uoce.ding Captain Garland Pe7ton, Dir.ctor ot the G.orgia 
Department ot Min.s, Mining, and G.ol087. The Societ7 voted to separate the ottloe. ot 
Secr.tar7-Treasurer and .ditor ot the quart.r17, thus distributing the work .or. equltabl7. 
Dr. Mauric. K. L'ighton, Chi.t ot the Illinois Geologloal Survey, was .lected .dltor ot tbe 
quarter17' pre Edward L. Clark, Stat. Geologist or Kissouri, was r.-.lected Seo.-Tr.a •• 

On p.bruar7 12 attending geologists wer. oonduoted on a tield trip led b7 Dr. Olaf P. 
J.nkins, Chiet ot the Calitornia Division or Kln.s, and ••• bers ot his statt. Tbe part7 in­
speoted Pranci.oan tormations .ast and north ot San Pranoisoo Bay with esp.oial att.ntion 
+.n +.h. lnApAA •• 1'+. ~nn. in +.h. ~nmA1A. RAV PA6ion. 
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EXPLORATION OF NICKEL-BEARWG LATERITE 
ON WOODCOCK MOUNTAIN, JOSEPHINE COUNTY, OREGON 

By 
Ralph S. Mason* 

Following a preliminary reconnaissance and sampling of laterite on Woodcock Mountain 
in the summer of 1947, a drilling and mapping program was carried out by the department 
during July 1948. The work was a continuation of the department's investigation of nickel­
bearing laterites begun in 1946. Progress reports of this work appeared in the Maroh 1947 
and the May 1948 issues of the Ore.-Bin. 

Sampling and mapping in 1948 waS done by the author assisted by Mr. Harold Wolfe, 
department field geologist stationed at Grants Pass, and Mr. Irving Jones. 

Location of deposit 

Woodcock Mountain is located in south­
wostern Josephine County about a mile west 
of the town of Cave Junotion on U.S. Highw~l99, 
35 miles south of Grants Pass. The mountain 
oovers parts of sees. 7, 18, 19, 30, and 31, 
T. 39 s., R. 8 W., and sees. 12, 13, 24, 25, 
and 36, T. 39 s., R. 9 W. It is roughly 
4 miles long by 2 miles wide with its axis 
trending in a northerly direotion. The area 
examined during 1948 was restricted to the 
summit of the south half of the mountain, an 
area measuring roughly 1700 by 7000 feet. 
The southern portion of the mountain is reached 
by driving about one mile on the graveled road 
leading west from U.S. Highway 199 Just south 
of the Illinois River bridge about 2 miles south 
of Cave Junction. From an abandoned house at the 
end of the road, a dim trail can be followed up the southeast slope of the mountain. 

The greater portion of the land covered by the area studied lies within the U.S. Forest 
Service boundary. Sec. 36, T. 39 s., R. 9 W., is state land and the W~ sec. 31, T. 39 s., 
R. 8 W., is Oregon and California Railroad revested land. The ~N~ sec. 30, T. 39 s., R. 8 W., 
is pubUc domain and the SW;\: of the section is part county land and part privately owned. 

*Mining Engineer, Oregon Department of Geology and Mineral Industries. 
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ANALYSIS or WOODCOCK KOUNfAIN HICKEL-BlARING LA'BRI'E SAMPLIS 

'hlokll ... Peroent Peroent 'hlokne •• Per ••• t P.r.ent 'h1akne .. Peroent Peroent 
ot .... ph of .a.p1. HI Cr20, 

ot .a.ph 
Nl Cr20, (tnt) Hi Cr20, (tut) ( teet) 

(!!!!.l.) (.!!!!!..!) (!!!!!...!!) 
0-1 1.02 2.2) 0-1 1.10 4.26 0-1 0.29 1.76 
1 - 2 1.16 2.51 1 - 2 1.40 5.)0 1 - 2 0.31 1.69 
l. - , I." 2.27 2 - , 1.66 6.37 2 - ) 0.36 2.00 
, - 4 1.04 20 64 ) - 4 1.25 5.51 , - 4 0.47 2.14 
4 - 5 O·~Z 1·2l 4 - 5 1.,6 4.S6 4 - 5 o.SO 2.06 

1.04. 2.,2· 5 - 6 2.02 4.70 5 - 6 0.35 2.12 
(Hoh 2) 6 - 7 1.65 4.07 6 - 7 0.36 1.7' 
0-1 0.65 2.80 7 - 6 1.60 2.,6 7 - 6 0.4, 2.04 
1 - 2 0.91 2.79 6 - , 1.51 2.78 6 - , 0.47 1.,4 
2 - 3 1.08 2.79 , - 10 1.7' '.50 9 - 10 0.5' 1.64 
, - 4 1.02 2.08 10 - 11 1.14 ).02 10 - 11 0.60 2.19 
4 - 5 0.86 1.,0 11 - 12 1.50 2.52 11-12 0"5 1.66 
5 - 5'6" 0.86 1.6~ 12 - 1, 1. " 2.26 12 - 1, 0." 1.72 

0.,4* 2. ,,* 1, - 14 1.26 2.26 1, - 14 1.00 1.5' 
(Hoh ,) 14 - 15'2" 1.02 1.62 14 - 15 0.86 1.46 
0-1 0.82 2.18 1.51. ).72. 15 - 16 0·Z2 0.26 
1 - 2 0.80 1. ~" (Hole 2) 0.S4. 1.62* 
2 - , 1.08 2.54 0-1 0.S8 1.87 (Hole 1,) 
, - 4 0.7' 1.62 1 - 2 0.62 1.06 0-1 0.74 2.40 
4 - 5 0.65 1.11 2 - , 0.67 0.86 1 - 2 0.,2 2.56 
5 - 6 0.72 1.04 3 - 4 0.64 0.62 2 - 3 1.17 2.78 
6 - 6' '" 0·~2 1.10 4 - 5 0.65 0.85 3 - 4 1.30 2.66 

0.76· 1:65* 0.63* 1.06. 4 - 5 1.,6 1.55 
( !!2!.!.2i) (!2!.!.l2) 5 - 6 1.41 0.88 
0-1 0.,2 ).47 0-1 0.85 2.62 6 - 7 1.15 0.88 
1 - 2 1·5' '.74 1 - 2 0.62 ).22 7 - 8 0.,8 0.57 
2 - , 1.6, ,.60 2 - 3 0.93 1.81 8 - 8.6" 1.0l O·Zl 
, - 4 1.40 '.32 3 - 4 0.84 1.5' 1.12· 1.67· 
4 - 5 1.58 4.3' 4 - 5 0.88 1.27 ( !!.!!!..!!) 
5 - 6 ~.am2le loot) 5 - 6 0.6, 1.3) 0-1 0.77 2.26 

1.1<.1* 3.74* 6 - 7 0.61 1.15 1 - 2 0.76 2.2, 
(Hole 5) 7 - 8 0.,0 1.08 2 - 3 0·Z2 l·Z~ 0-1 0.9' ,.61 8 - , o.lIo 1.02 0.75· 2.10. 
1 - 2 0." ).27 , - 10 O·Zl 1.01 (Roh 15) 
2 - , 0.'5 2.60 0.81. 1.61. 1 - 2 1.47 1.02 
) - 4 0.'3 2.52 ( !!2.!!..!!) 2 - 3 1.45 1.26 
4 - 5 1.21 2.:37 0-1 0.46 1.S6 , - ,'6" 1.~2 0.66 
5 - 6 1.40 2.14 1 - 2 0.5' 1.84 1.41. 1.05* 
6 - 7 0.76 0.,4 2 - , 0~57 2.0) (Hole 16) 
7 - 6 0.68 1.28 , - 4 0.61 1.,1 o - 1 0.66 2.68 
8 - , 0.71 0.75 4 - 5 0.75 1.89 1 - 2 0.75 2.8·6 
, - 10 0.71 1.08 5 - 6 0.73 1.33 2 - , 0.'.2 2." 

10 - 11 0.64 0.65 6 - 7 0.60 0.82 , - 4 1.14 ,.26 
11-12 0.21 2.24 7 - 8 0.61 0.73 4 - 5 1.12 ,.23 

0.,0. 2.01· 8 - , 0.67 0.68 5 - 6 1.07 2.,2 
(.!!ili...!) , - 10 0.52 0.!i6 6 - 7 0.'7 2.S6 
0-1 0.75 2.,4 10 - 10'6" 0.42 0.60 7 - 8 1.18 2.45 
1 - 2 0.,6 2.8, 0.5'· 1.27* 8 - , 1.0'7 2.08 
2 - , 0.83 1.42 , - 10 1.207 1.82 
3 - 4 0.95 2.41 10 - 11 1.,6 1.26 
4 • 5 1.0~ 2.02 

·Arlth.etloal average. 11-12 1.4, 1.,0 
0.'1. 2. '5. 12 - 1, 1.63 1." 

(l!!!!..1) 13 - 14 1.4, 1.17 
0-1 O.,? 4.60 14 - 15 1.4, 1.10 
1 - 2 1.15 ,." 15 - 15'611 1.2l 0·22 2 • 3 1.1~ 3." 10 16. 2.20* , • 4 o. " ).73 
4 - 5 1.21 4.85 
5 - , 1.1, 3.44 
6 - 7 1.40 4.13 
7 - 8'2" 1.66 4·l0 

1.20· 4.12. 
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Goology 

The surface of the mountain shows outcrops of rook and loose boulders in many places. 
The soil whioh supports a sparse gro~th of small pines and underbrush ranges in oolor from 
tawny yellow through briok red to maroon. Myriad, round grains or "shots" of magnetite, 
limonite, and rock are scattered over the surface. In some places the "shots" may com­
pletely oover the surface. 

Numerous open cuts dot the crest and upper slopes of the mountain. Most of these are 
badly oaved and were apparently dug for looation outs by locators about ten years ago. 
No signs of reoent activity were observed. 

Woodcock Mountain lies along the western edge of the Illinois River Valley, and Just 
inside the eastern margin of a ten-mile wide belt of rocks of the peridotite clan which 
intruded Mesozoic rocks. Peridotite is usually composed largely of olivine and may have 
some minor amounts of other iron-magnesian minerals. There are several varieties of 
peridotite all of which are usually somewhat weathered. Miners and prospectors refer to 
these rocks as "serpentine." A small amount of nickel, about 0.1 to 0.3 percent, occurs 
in the olivine which, upon laterization, loses its magnesium, part of its silica, and some 
of its iron. Nickel is dissolved and is deposited irregularly below the surfaoe either 
combined w1.th iron hydroxide or as hydrous nickel silicates which are grouped under the 
name of garnierite. 

An open cut, near Hole 8, exposed a thin vertical seam of garnierite which extended 
from Just below the surface down to the floor of the out 10 feet below the surfaoe. This 
WaS the only garnierite found in the area mapped. As has been previously described, 
garnierite is found oommonly in limonite-silica boxwork pattern on Nickel Mountain in 
Douglas County •• 

Field work 

Sixteen auger holes having a total footage of 129 feet were drilled by hand. Samples 
were taken at one-foot intervals the full length of each hole. A complete log of each 
hole was kept. C~lor, texture, moisture, ease of drilling, and magnetic qualities of the 
outtings were reoorded. A topographic map covering 27 acres was made on a soale of 200 
feet to the inoh with a 10-foot contour interval (see pp. 16 and 17). 

Both 2-inch and 3-inch hand augers of the "Iwan" type were used, together with an 
inch and a half coal auger and 2-inch chisel bit. Much difficulty WaS experienced in 
drilling owing to great numbers of rocks in the laterite zone. All of the holes had to 
be abandoned short of the desired depth because of this condition. As would be expected 
the proportion of boulders in the laterite increased with depth. Although the thiokness 
of the laterite zone was not determined, one hole (No. 12) apparently waS spproaohing 
the lower part of the zone when it was abandoned at 16 feet. At this depth the ~uttings 
were bluish-green with varioolored spots, in contrast to the usual red or yellowish-brown 
of the upper zone. 

Each sample waS analyzed in the department laboratory for Ni (nickel) and Cr20J 
(chromiu~ oxide). The results of these analyses are shown in the accompanying tabulation. 
A typical section of the laterite, as revealed by drilling, shows a gradual change from 
reddish or yellowish-brown earthy material near the surface to a darker brown, mottled, 
olayey zone which beoomes olive drab, or blue gray with numerous varicolored spots at 
depth. )(agnetic "shots" were found scattered through all horizons but there WaS no ap­
parent pattern to their.ooourrence. Nickel content of the samples varied from 0.29 to 
2.02 percent; the Cr20J oontent was fro~ 0.58 to 6.37 percent. Generally speaking, 
samples oontaining the highest peroentages of nickel likewise had the highest chromium 
oxide content. From a visual examination of the cuttings it is not possible to estimate 
what the amounts of either nickel or chromium oxide are • 

• Ore.-Bin, )(ay 1948. 
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The sample oontaining the most nickel, 2.02 percent, from Hole 8 was gray-brown and 
earthy. Thi8 i8 almost identioal in appearance to materi~l oontaining only 0.61 peroent 
niokel in Hole 10. Insuffioient drilling has been done to show at what horizon, if any, 
the greatest concentration of nickel occur8. The erosion of the surface of the area studied, 
partioularly the steeper slopes, is probably fa1rly rapid. Variations in the slope and 
subsurface conditions affect the thickness of the lateritio zone. The thiokness of this 
zone in turn affects the oonoentration and looation of the niokeliferous horizons. Slumping 
probably has occurred on the east slope especially near the north end. In Hole 4 the oon­
oentration of niokel was olose to the surfaoe while in Hole 16 a comparable amount wa8 not 
enoountered until a depth of more than 12 feet was reaohed. Hole 4 is looated on a fairly 
steep hillside; Hole 16 was drilled in a small flat-lying area with high ground on two 
sides. 

Aoourate eetimation of tonnage of reserves within the limits of the area is impossible 
for the following reasons: 

(1) Insuffioient number and shallowness of holes; (2) variation in thickness of 
laterite seotion; (3) variation in niokel oontent with depth and from hole to hole; 
(4) unknown volume of loose, unweathered rocks scattered throughout lateritio zone. 

It is probable that the most satlsfaotory method. of sampling the laterite section and 
estimating the quantity of boulders contained would be by sinking a sufficient number of 
pits through the laterite to bedrock on coordinates throughout the area. 

****************************** 

MERCURY IN THE FOURTH QUARTER OF 1948* 
(Including summary for the entire yea~ 

The serious drop in domestio production of mercury that had been threatening for many 
months took place in the fourth quarter of 1948, acoording to the Bureau of Mines, United 
States Department of the Interior. Production of 2,050 flasks in October-December 1948 was 
approximately one-half of the average for the first three quarters. Production for 1948 
was the smallest since 1933 and in the fourth quarter was at an annual rate lower than in 
any year since 1926. Only two of the larger produoers, the Mt. Jackson and Bonanza mines 
were in operation at the year end. 

The world situation of oversupply in 1947 continued in 1948 and produotion in exoess 
of needs, plus stooks already on hand, pressed for a market. The resultant extension of 
the fall in prices was to be eXpeoted. The average domestio prioe of $76.49 for 1948 was 
9 peroent below 1947 and amounted to only 39 percent of the 1942-43 average. The mark-up 
of $14 a flask in the oartel selling quotation for meroury after mid-Deoemb.er, brought the 
domestic pricI to $90+. Offerings at a wide range of quotations were reported as the ye~r 
olosed. 

Imports of meroury in the fourth quarter rose substantially over those in July-September 
and the total for 1948 was more thaa 4 times as large as in 1947. Spain supplied 65 peroent 
of the 1948 total, Italy 12 peroent, Mex1co 10 peroent, and Japan 9 peroent. Exports and re­
exports again amounted to only a small traotion of 1mports. 

Consumption of meroury was at a high rate 1n 1948, surpassing the relatively high peaoe­
t1me level in 1947 by 28 percent. Chief reason for the sharp ad9ance was the completion 
during the year ot two new chlorine and caustic soda plants at Syraouse, N.Y., and Wyandotte, 
Michigan. Otherw1se the use of meroury for agricultural purposes had the largest gain in 
1948. The manufacture ot pharmaoeut1oals and of ant1fou11ng paint also rose in 1948, whe~las 
the new oell (included in eleotrioal apparatus) failed to hold important 1947 ga1ns although 
oontinuing to absorb a large quantity of meroury. 

* From U.S. Bureau ot Uines Mercury Report No. 69. 
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Mine prod~~tlon. - California, as usual, was by far the largest producer in 1248 and 
supplied 78 percent of the United States total; it was followed by Oregon, Nevada, Idaho, 
and Alaska. Six mines produoed 96 peroent of the total tor the United States as follows: 
New Idria, Ut. Jaokson (including Great Eastern) and Reed, in San Benito, Sonoma, and Yolo 
Counties, respeotively, in California; Hermes in Valley Co~nty, Idaho; Cordero in Humboldt 
Co~nty, Nevada; and Bonanza in Do~glas County, Oregon. Of the six only ut. Jackson and 
Bonanza were reported to be in operation at the end of the year. 

***********~***************** 

NEW GEOGRAPHIC NAIIES 

The U.S. Board on Geographio Names announces in its J~ly-September 1248 Deoision Lists 
the following new geographio names for Oregon: 

Angell Peak: peak with an elevation of about 8,675 feet in the Blue Mountains in Whitman 
National Forest about 15 miles north of Sumpter, on the boundary between Grant and 
Baker Counties; named for Albert G. Angell, a member of the Forest Servioe from 1912 
to 1941 and associated with the Whitman National Forest from 1912 to 1931; seo. 24, 
T. 7 s., R. 36 E., Wi11amette meridian, 44°56'30" N., 118 0 14'30" W. 

Campbell Falls: falls in the South Umpqua River, about 5 miles down stream from South 
Umpqua Falls, Umpqua National Forest; named for Robert G. Campbell of the Forest 
Servioe who was stationed on the Umpqua National Forest from 1939 to 1943 and was 
killed in aotion on N0ger.ber 12, 1944, while serving as a lieutenant in the Air Corps; 
Douglas Co~nty; sec. 13, T. 29 s., R. 1 W., Willamette meridian, 43°03' N., 122 0 46' W. 

Endioott Creek: stream about 2 miles long, heading in sea. 31, T. 6 N., R. 2 W., and 
flowing generally northeastward to Tide Creek; named for Lawson Edward Endioott; 
Columbia County; sec. 29, T. 6 N., R. 2 W., Willamette meridian, 45°58'10" N., 
122°57'35" W. 

Flatiron Point: rook bluff in Umpqua National Forest between the North Umpqua River and 
Fish Creek at their junotion, rising about 1,000 feet above the rivers to an eleva­
tion of about 3,000 feet; the name is desoriptive; Douglas County; sec. 28, T. 26 s., 
R. 3 E., Willamette meridian, 43°17' N., 122 0 28' W. 

****************************** 

ORE.-BIN INDEX 

A 10-year index of the Ore.-Bin has been prepared and will be issued as a misoellaneous 
paper about Apr!l 1, 191f9. It will be sent postpaid to anyone who requests it. 

****************************** 

HOUSE BILL NO. 427 

House Bill No. 427 introduced in the Oregon Legislature by Representatives Van Dyke 
and Day is designed "to regulate the drilling, prospecting for, produotion and oonservation 
of natural gas and oil; providing for oil and gas inspeotors, the keeping of reoords, a 
charge to defray the costs and expenses of administering this act; providing a penalty for 
the violation of this act; and to repeal sections 108-701 to 108-711 inclusive, O.C.L.A." 

This bill sets up rules and regulations tor oil and gas test drilling and direot. the 
State Department of Geology and Mineral Industries to supervise all water shut-offs of 
drilling wells, and the plugging of abandoned wells. It is specified that the Direotor of 
the Department of Geology and Kineral Industries shall appoint an oil and gas inspeotor to 
supervise certain of the drilling and produoing operations which have to do with publio 
welfare. 
.,ould in 
value of 

The cost of such inspeotion and supervision must be borne by the Department who 
the oase of commercial production of oil and gas, reoeive a saall peroentage or the 
produotion to offset the oost ot carrying out the provisions of the aot. 
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Sections 108-701 to 108-711 of the Oregon Code which are repealed provided for county oil 
and gas inspectors appointed by the county oourt or board of county commissioners. Aocording 
to this law the county 011 and gas inspectors were to be pa.id from receipts from sale of pe­
troleum products produced in the county, and therefore in the absence of such receipts from 
the sale of petroleum products oounty oil and gas inspectors could not be paid, making the 
law inoperative. 

House Bill No. 427 has been passed by the House, read twice in the Senate, and referred 
to the Senate Committee on Mining (March 28). 

****************************** 
ANNUAL ASSESSMENT WORK 

At least three bills designed to exempt the owners of unpatented mining claims from annual 
work for the current assessment year have been introduoed in the House of Representatives. 
Whether or not these bills will be pa.ssed is problematical. It seems unlikely that a deoision 
will be reached or even that a pred1ction oonoerning their chanoes may be made much before June. 

Members of the Oregon Congressional delegat10n will be glad to inform olaim owners oon­

oerning the progress of this l;f!:!~H~~******************** 

LIMESTONE SHIPPED IN SOUTHERN OREGON 

According to Mr. Arnold Muok, the limestone Products Company is shipping limestone from 
Marble Mountain at Cheney Creek, near Wilderville, Josephine County. At present the oompany is 
hauling to Grants Pass by truck and shipping to Pacific Carbide and Alloys Company, Portland. 

A railroad spur 3800 feet long 1s being constructed, and when finished limestone will be 
shipped by railroad from Wilderville to Grants Pass, thence over Southern Pacific to Portland. 
It is expected tha.t the rail.road spur will be finished in about sixty days. 

****************************** 
NEIV MAP BY U.S. GEOLOGICAL SURVEY SHOWS OREGON COASTAL GEOLOGY 

The U.S. Geological Survey has just issued a. new map in its 011 and gas series showing the 
geology of the Newport-Waldport area of western Oregon. The map was prepared in cooperation with 
the Oregon Sta+.e Department of Geology and M1ne~al Ind~atries by H. E. Vokes, Hans Norb1srath, 
and Parl<.e D. Snavely, Jr., of the U. S. Geological SurvElY, and is Ilallad Preliminary Map 88 of the 
Oil and Gas Invest1gat:!.ons sar:!.es. 

The map oovers an area of 570 square miles and ln~ludes the Yaquina, Wa.ldport, Toledo, and 
Tidewater quadrangles in Linc.oln and Lane counties and is on a scale of 1:62,500, or apprOXimately 
1 inoh = 1 mile. The several geologi~al formations are in colors. The map shows topogra.phy and 
gives oonsiderable information on stratigraphy and fossil localities. The prioe is 75 cents and 
the map may be obtained from the Director, U.S. Geological Survey, Washington 25, D.C. 

****************************** 
METAL MARKETS 

As of March 24, the E&MJMetal and Mineral Markets, New York, reported that unsettled prioe 
situation had affeoted demand for major nonferrous metals during the preceding week. The market 
price of zinc was reduced l~ cents, making the price 16 oents, East st. Louis. Even t~ough the 
price of lead has been reduoed 3~ cents to 18 cents, New York, during the past three weekS, bus­
iness was desoribed as dull. Copper was steady at 23~ cents per ounce, Connecticut Valley. Platinum 
has been weak and the price was reduced to $72 an ounce troy, wholesale lots. The quicksilver 
market was quiet with spot metal available at $87-$90 per flask depending upon quantity. It is 
reported that the European quickSilver cartel is scheduled to meet in the near future, and the 
trade is speculating on whether the group w111 take any act10n to disturb the present sel11ng 
price. Foreign s1iver was unchanged at 71~ cents an ounce. Ferro-manganese was advanced $12 per 
gross ton to $172 for 78 to 82 peroent Mn grade. The advance was caused. by higher cost of man­
ganese ore. 

Accord1ng to the March Naws Letter of the M1n1ng Association of Montana, the Anaconda Copper 
Mining Company on February 5, 1949, started to produce ferromanganese in electr10 furnaoes at the 
Great Falls Reduction Works. The manganese ore used is produced at Butte, concentrated and cal­
cined at Anaconda, and than smelted at Great Falls. Production is at the rate of about 1792 long 
tons of alloy per month from three furnaces. 

****************************** 
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QUICK-SETTING CEUENT FROU OREGON BAUXITE 

Soon after the discovery of ferruginous bauxite in northwestern 
Oregon it was suggested by the Department that one possible use of the 
material was in making aluminous or qui@k-setting oements. Samples 
were submitted to oement oompanies for testing work along these lines. 
A few months ago Professor R. W. Moulton, Department of Chemioal Engi­
neering, UniverSity of Washington, informed the Department that early in 
1948 a thesis had been written at the University of Washington giving 
results of testing work on northwest high-alumina @lays and Oregon bauxite 
to indi@ate their possible application in m~king quiok-setting oements. 
Subsequently Professor Moulton submitted a oopy of the thesis with per­
mission of the UniverSity and the authors to publish it. The essential 
parts of the thesis by Messrs. Arthur H. Every and George L. Hagen are 
reproduced herein. Some of the theoretical and experimental data have 
necessarily been oondensed. It is believed that the thesis indioates a 
possible new UBe for Oregon bauxite. 

Aluminous oement is made by only one manufaoturer in the United 
States even though the produClt has found a wide use foil" spe@ial purposes. 
It would seem as if the peouliar properties of suoh oement would warr~nt 
a greatly expanded use if it were more readily available. An interesting 
feature of the testing work desoribed by the thesis was the by-product of 
metallic iron. !his feature espeCially warrants further researoh. The 
total amount of iron in Oregon bauxite may be re@koned in millions of 
tons. titanium also is present in substantial amounts, and it would be 
deSirable to find out how it acts in the oement-making process. 

The Editor. 
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THE PRODUCTION OP ALOKINOUS CEMINT PROM HORTHIEST KETERIALS* 
By 

Arthur H. Every and George L. Hagen 

Status of Aluminous Cements 

Physioal properties of the oement 

vol.ll no.4 

Aluminous cement, also variously oalled high-alumina, alumina, Lumnite, and Elektro­
schmelz oement, and Ciment 'ondu, is not a new produot, but has been known for a number ot 
years. It was first introduoed in 'rance early in this century. 

It is in the uhique physioal properties of oonorete made trom aluminous cement that the 
reason for its extensive use in Europe and specialized service in the United States is tound. 
It is the only true very-rapid-hardening cement, and exhibits the strength within 24 hours· 
which is reached by regular portland cement only after 28 days. Even ths so-called high­
early-strength port lands require 3 to 5 days to approach the aluminous 24-hour strength. The 
following table taken from data of Batesl gives a comparison between portland cement and 
aluminous cement as to strengths in pounds per 'square inch. 

1. 

2. 

Table 1. 

Strength of Portland and Aluminous Cements 

Tensile - 1:3 mortar 
24 hours 
28 days 

Compressive - 1:3 mortar 
24 hours 
28 days 

Compressive - 1:2:4 concrete 
24 hours 
28 days 

Portland 
psi** 

122 
383 

475 
2,650 

2,410 

Aluminous 
psi 

372 
425 

5,615 
5,835 

2,880 
2,845 

The figures given in Table 1 are not to be considered ae strictly representative ot 
either cement, but were available values whioh Bates oonsidered typioal. It is interesting 
to note that the very marked superiority of aluminous oement is not so notioeable in the 
tensile strength. However, it has been tound that the ratio of oompressive to tensile 
strength in the latter is greater than in portlands, and for that reason, it is not praot\oal 
to use the tensile test as a measure of the value of aluminous cements. This test is no • 
longer speoitied by the United States Bureau of StandardS for portland oement, either, for 
it is, of oourse, the oompressive strength to whioh cements oye their construotional value. 

Another important advantage of this cement over portlands, and actually the one·whioh 
led to its develop.ent, is its resistanoe, unequalled by any other oonstructional cement, 
to ohemical attaok by sulfate and sea waters. Among its earliest uses was in railway 
tunnel construotion in Southern Francs, whsre water containing considerabls oalcium sulfate 
had oaused crumbling and cracking ot the regular concrete work so seriously as to cause 
nearly oomplete collapse. However, after the installation of alumina concrete, this action 
was completely stopped, and this concrete is still good today. This concrete was alsc used 
in construction wcrk on piers and piling at the Puget Sound Navy Yard at Bremerton, Washington, 
where sea water would be destructive to normal ooncrete. 2 

*Thesis submitted for the degree of Bachelor of Soience in ohemical engineering, 
University of Washington, 1~48. 

**Pounds per square inch. 
lBates, P.H., "High-alumina hydraulic cements": Ind. and Eng. Chem., vol.18, pp.554-55~, 1~26. 
2Bates, P.H., ~. 
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PLATE I 

ALUMINOUS CEMENT 

THE ORi:. -SIN 25 

IN TERNARY 

CaO 

seoau.e of 1~. rapid hardening, the heat of hydration of alumina oe.ent 1. aore rapidly 
liven off, allowing the concrete to be u.ed at freezing temperature, which would normally 
damage portland concrete. Of cour.e, thl. high heat has dl'advantages, for hlgh,r te.per­
ature., of apprOXimately 1450 P., hinder proper hardening and setting, and In addition, 
lar,e aa •• e. of thl. concrete could not be poured beoau.e of the .erlous entrap.ent of too 
auoh heat. fhl, latter dlffioulty has been overCOme In .ome oases by oon.truotln, ~he aaln 
aa •• of a dam, pier, eto., of portland, then plaolng a relatively thin layer of alumlnou. 
oe.ent about It, rendering the who1 •• truoture lmperviou. to Ohemloal attaok. Alualnou, 
conorete bind. with portland conorete .uoo.s.fully.3 

Other advantage. olal.ed for the o •• ent are: a fav~rable setting time, approxlmat.ly 
the .... as tor portlands; absolute .tabll1ty In volume; and stability In .torage. 

'Lea, P. M., and nesch, C. H., The oh •• lstry of o •• ent and oonorete, pp. 38-80, 220-320, 
London, Edward Arnold and Co., 1240. 
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Chemical properties of the cement 

The chemical oomposition of this cement can be noted by a comparison with a typioal 
portland cement. 4 

Portland Aluminous 
percent peroent 

51°2 22.0 5·0 

A1 203 6·5 42.0 

Fe203 3.0 10.0 

CaO 63.0 42.0 

It can be seen that there is a large replacement of silioa with alumina and subsequent 
lowering in the lime content. Thus the calcium Silicates, principally tri- and di-calcium 
silicate, are replaced by calcium aluminates. These aluminates, as commonly wr1tten in the 
oomposite-oxide form, are caloium aluminate, CaO'A1203 (abbreviated CA); tri-calcium penta­
aluminate, 3CaO'5A1203 (C3A5); penta-calcium tri-aluminate, 5CaO'3A1203 (C 5A3); and di-calcium 
aluminum Silicate, 2CaO·A1203·Si02 (C2AS). These compositions are located in Plate I (p.25) 
following the ternary diagram of the dystem. Because of the lack of clear information, iron 
has not been inoluded, but is generally lumped with alumina in this diagram. 5 Tri-calcium 
aluminate, C3A, gives a flash set on gauging with water and of course is avoided in the making 
of Dement. C5A3 differs from the latter in showing no flash set, but nevertheless, the set 
oocurs within 5-15 minutes, and Owing to this rapidity, its actual value is doubtful. Both 
CA and C3AS in the pure state rapidly attain high strengths and do not suffer from rapid 
setting. Bates6 found final setting times of 2 and 8-16 hours respeotively for these com­
pounds. C2A5 seams to show no hydraulio properties. From these oonsiderations, the notation 
of the alumina oement zone, shown in the diagram, seems valid. 

The role of iron oxide in oement seems to be of minor importance, and the di-oaloium 
ferrite formed does not oontribute greatly to the strength. 

The actual prooess of setting of aluminous cement is still a subject of some oontroversy, 
and the true meohanism is not oompletely agreed upon. 7 

Present manufacturing methods 

In all present manufacturing processes, the raw materials are bauxite and lime or 
limestone. The method of manufacture is as yet far from standardized, and a variety of 
furnaces are in use. The most common produ@tion method is fusion in reverberatory open­
hearth. furnaces, arranged with a long vertical sta~k into whioh the bauxite and limestone 
are charged. It is fired with pulverized ooal with a hot air blast. Fusion takes place 
at the point where the charge drops from the vert~.oal staok into the furna~e proper. Th~ 

carbon dioxide and moisture are driven out the top, while the cement in the hearth is kept 
molten by heat radiated from the aroh, and tapped out continuously from a tap hole. The 
temperature reached is about 1550-1600. C. 

Electric furnaces have also been used at a number of plants in Europe. These are of 
the aro type, since the fused aluminates have too low a conductivity to allow the use of 
a resistance furnace. 

All available references indicate that all commercial aluminous cements are completely 
8 fused, not merely clinkered as in the case of the usual portlands. Bates states that 

alumina oements occur in a region where the temperature at whioh the compound is formed is 
considerably lower than in portland cement, and the compounds are also formed where s11ght 
ohanges in oomposit10n w111 require marked ohanges in the temperature needed to bring about 

4B~t;s~ ;.-H~,-O;.-c1t~ 
5Lea, F. M" and Desoh, C. H., op. oit. 

6Bates, P. H" op. oit. 
7Lea, F. M., and Desoh, C. H., op. cit. 

8Bates, P. H" op. oit. 
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the desired reaotion. Thus there is a narrow range where the mixture is a olinker ot the 
desired oomposition, outside of whioh it is a mixture of unreaoted raw material or a liquid. 
Some writers oontend that oomplete fusion is absolutely necessary for good results. Hussey' 
states that complete fusion appears to have a very important bearing on other properties 
of the cement beSides hydraulicity. 

The rate of cooling is, according to Hussey,lO an important variable in manufaoture. 
Slow oooling is best, but the aotual rates are based upon experience and are carefully 
guarded trade seorets. 

The hard pigs of fused cement are crushed and ground to about the same size as portland 
cemsnt, preferably within only 10 percent on a 150-mesh screen. The cement is very hard 
and causes considerable wear on the grinding equipment. 

Raw waterials Used 

The two principal raw materials used to make the cement were: (1) high-alumina olay 
obtained from Southwestern Washington deposits, and (2) ferruginous bauxite from deposits 
in Northwestern Oregon. 

Castle-Rock clay 

This was the first material tried and most of the work was done using it. This clay 
is of a group of transported and deoomposed feldspars oommonly called kaolin, or kaolinite, 
with the formula A1203·2Si02·2H20. There are rather extensive deposits of these clays, 
varying somewhat as to composition, depth of overburden, etc., to be found in Southwestern 
Washington and Northwestern Oregon. The particular material that was used is known as 
Cowlitz or "Castle-Rock" clay, obtained from deposits near Castle Rock, WaShington. 

The analysis of this clay shows approximately this oomposition: 

!!!! Caloined 
pot pct 

A1203 37.35 45. 8 

Si02 41.22 49.2 

Fe 203 4.13 5·0 

Ignition loss 17·30 

The material is located in Plate 1, the ternary phase diagram, on an iron oxide-free 
basis. It is immediately apparent from a glimpse of the tie-line that if only lime were 
added to this material the high-alumina zone looated on the diagram would be mis~ed, and 
no oement of the properties desired oould be made, without the further addition of pure 
alumina, or ohemical benefioiation. Such physioal methods as flotation benefioiation would 
not solve the problem, for the silica impurity is tied up in moleoular structure in the 
kaolin. An important factor, then, in the use of this raw material would be the ability 
to develop an eoonomioal enriching prooess. Sinoe there has been oonsiderable work done 
in an attempt to utilize these olays as a souroe of alumina produotion, the logioal approaoh 
to this problem would seem to follow along these lines. However, the disoouraging fact 
remains that if these would not be eoonomically possible for the production of the 
relatively valuable aluminum, it is unlikely that they oould be applied to this baser 
product. If, however, a prooess oould be found that would give partial purification at 
~ ,!,O!, !o!,tL, !h.! ~n!,w.!r_m~g~t_b.! !.o~n~. __________________________ _ 

9Hussey, A. V., "The applications of aluminous oement and its influence on concrete con-
struction": Chem. and Ind., 1936, pp. 1037-1045. 

10Hussey, A. V., ~. 
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Ferruginous bauxite 

The other raw material, given the name ferruginous bauxite, is of laterite origin, 
located in sizeable deposits in Northwestern Oregon, espeoially Columbia County.ll Although 
the oompositions vary with location, two different samples used by these investigators show 
the following analyses, the first material (with the lower silioa ccntent) is of the olass­
ification known as "upper pisolitio fine," while the seoond is a typical mining mix." 

H 2 0 3 

Fe203 

Ti02 

51°2 

Ignition loss 

ill 
pct 

34.20 

33.?? 

6.43 

6.62 

18.71 

ill 
pet 

34.20 

34.00 

6.40 

? 50 

l5.?O 

from Alcoa Mining Both of these samples were obtained Company which is conducting 
experiments as to the uses of this material as an aluminum source. The samples of this 
bauxite are located on the ternary diagram, on an iron- and titanium-free basis. 

The eoonomic study of these deposits has not been so thoroughly investigated by the 
authors as the kaolin clays, but it seems probable that the bauxite deposits would provide 
a satisfactory source from the standpoint of cost of mining, available supply, eto. 12 

The deposits average about fifteen feet in depth, with an overburden of It to 30 feet, 
with the former figure the more common, mostly of silt. l ; 

Experimental Work 

Castle-Rook clay 

The first experiments were performed with Castle-Rock clay tc which technical grade 
lime was added tc make up the oalcium cxide content of the cement, while technical grade 
of alumina was used to bring the composition down nearer to the desired area of oements. 

Fusion was first attempted in a small induotion furnace. But this furnaoe failed to 
get up to the necessary heat for complete fUSion. The authors then used a single-phase 
arc furnace for which they built a speoial graphite crucible in order to fuse small-run 
batches of cement.* The results of the runs on the clay as well as those obtained later 
on the bauxite are tabUlated in Table 2. 

After a number of unsuccessful runs, it was decided that experimentation further with 
the clay as a raw material would be useless, because of the amount of pure alumina that 
had to be added. For instanoe, the makeup of Run no. 6 was: clay - 370 grams, pure alumina -
550 grams, and lime - 645 grams. It can be seen that very little use was made of the clay, 
and the alumina would naturally be too costly as a raw material. In addition, it is to be 
remembered that the silica and alumina are tied together in the elay in a moleoular struoture 
and it is very probable that moro rigorous eonditions would be required to break these bonds 
and make the cement molecules. 

llKelly, J. Vo, 'High alumina-iron laterite depcsits, Columbia County, Oregon": U.S. Bur. 
Uines Rept. Inv. 4081, 1947. 

12Libbey, F. W., Lowry, W. D., and Mason, R. S., "Ferruginous bauxite deposits in north­
western Oregon": Eoonomio Geology, vol. 41, no.3, pp. 246-265, 1?46. 

13Kelly, J. v., OPe oit. 

* The original theSis fully desoribes the perfDraanee of the furnace and the behavior of 
the clay during experimentation. 
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Tab le 2. 

Tabulation of Experimental Results 

Run 
~ 

Raw 
material composition of feed Strength Comments 

1 

2 

.3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1.3 

14 

15 

!!:.2.Q..3 £!.Q. 
pct pct 

Clay 40.0 40.0 

Clay 44·5 44.5 

Clay 44.5 49.0 

Clay 46.7 40.8 

Clay 44.0 49.0 

Clay 47.0 4.3.0 

Pure 
47.0 components .39.0 

Clay 47.0 4.3.0 

Bauxi te 
.37.6 .34.1 and clay 

Bauxite 45. 0 .37.0 
and clay 

Bauxite 45.0 .37.0 and clay 

Bauxite 45.0 .37.0 and clay 

Bauxite 25. 0 40.0 

Bauxite 25·0 40.0 

Bauxite 24.2 40.0 

* Includes Ti02• 

Ferruginous bauxite 

m2 
pct 

10.0 10.0 

11.0 

6.5 

10.4 2.1 

6·5 0.6 

10.0 

8.0 6.0 

10.0 

8.0 20.0 

8.0 10.0 

8.0 10.0 

8.0 10.0 

5. 0 .30.0 

5·0 .30.0 

6.8 

psi 

24 hours ~ 

244 1,640 

6,100 

6,060 

4,270 5,810 

Incomplete fusion 

Incomplete fusion 

Good fusion,hydraulic 

Incomplete fusion,no 
hydraulic properties 

Good fusion, flash 
set 

Pusion, 2 hours 

Pusion, .3 hours, 
Fe2Si formed 

Incomplete fusion, 
2 hours 

Easily fused, 2 hours 

Cl1nkered 

Nearly complete 
fusion. 2k hours 

Electrcde fused into 
charge, no results 

Good fUSion, Fe re­
duced. 1 hr., 45 mins. 

Gocd fusion, 1 hr., 
.30 mins. 

Good fusion, 1 hr., 
.30 mins., autoclave-
0.08 pet expansion 

Further _.perl ••• mation, then, was conducted with the furnace and other equipment using 
the bauxite from the Oregon deposits. The first really indicative results were made on 
Run no. 1.3. which had the following analYSis, both as predicted by the composltion and 
amounts of raw materials added, and by actual determination, as previously described: 

Predicted ~ 
pet pet 

A12°.3 25. 20 .39.65 

CaO 40.40 .39 • .30 

Si02 4.86 11.10 

Pe2°.3 29.70 9.95 

The feed was 1000 grams calcined baud te plus '75 grams CaO. 
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The strengths obtained with the compression cubes were: 

R.!! 
24 hours 4,350 

7 days 6,100 

These strengths compare favorably with most commeroial aluminous cements, and greatly 
surpass the strengths attained by portlands for these Same periods of time. 

It will be noti~ed that the iron content is considerably below that predicted, and that, 
comparatively, the alumina and silica contents are higher. The reason for this is the re­
duction of mUllh of the iron. A single button of iron of 250 grams from a 1,675-gram charge 
was taken out, and there were other small pieces imbedded in the graphite crucible. The 

becal1.Sl1 presence of so muoh iron oxide in the raw material was a problem/or lts deleterious effect 
on the cement, and this reduction thus easily solved the problem of re~oval of much cf it 
and gave .:very good strength characteristics to the product. The reduction took place of 
course on the bottom and sides of the graphite orucible. Because this oement showed promise, 
an autoclave expansion test, in which a pressure of steam of 295 psi is maintained for about 
three hours on the formed neat-cement mold, was conducted. This was to determine the ex­
pansion of the oement under severe conditions, and this sample Showed only 0.08 percent 
expansion, which is well under the allowable value of 0.5 percent. Gillmore time-of-set 
tests were made, and they showed about 1 hour 15 minutes for initial and 5 hours 30 minutes 
final set. These values compare favorably with portland cements and are within the limits 
specified by the Bureau of Standards. 

In order to determine roughly for certain if it was iron that was reduced and ,not suoh 
a substance as ferrosilicon, tests were made of the pig. These volumetrio titrations showed 
about 98 percent iron, so it was definitely established that this was iron. No attempt was 
made to find a oomplete metallurgioal analysis for suoh substances as arsenio, phosphorous, 
eto. 

To determine the reproducibility of this 
starting composition. The strengths obtained 

24 hours 
7 da.ys 

cement, two more runs were 
with these products were: 

"0.14 ~ 
psi psi 

3,030 4,270. 
6,060 5,810 

made of the same 

For Run no. 14, the 24-hour strength is lower than the earlier run, but the reason for 
this mainly lies in a faulty preparation of one set of cubes, for in tamping them, insuffi­
cient pressure was used, and there were air spaces, or honeycombs which definitely lowered 
the 24-hour strength. Not all of the cubes were in this condition. and on the 7-d~ test, 
only two of the three were counted beoause the third was honeycombed and showed much les~ 
strength. This would not, of course, be considered as a strictly reliable procedure, bu~ 
for the comparative purposes of this work, it was believed to be Justlfiabls. Run no. 15 
also compared favorably with no. 13. 

It is quite possible, of course, that these runs would not be strictly reproducible in 
commercial practice, for the reduction, being dependent upon the graphite of the orucible 
and electrode, would vary with the rate of f,eed, time of fusion, arc tension, ourrent, and 
many other variables which were impossible to keep oonstant with the setup used. However, 
the taot that their oharacteristics were so Similar indicated that they would probably be 
representative ot the commeroial product. 
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Conclusions 

1. Castle-Rock clay is not suitable for the manufacture of aluminous oement beoause 
of its high silioa oontent. 

2. If Castle-Rook olay is used for cemant, it would have to be beneficiated. It is 
doubtful if the oost of benefioiation would warrant its use in cement. 

3. It is more advisable to utilize ferruginous bauxite from this same general locality. 

4. Experimantal work indicates that despite its high iron content, a suitable mixture 
of the ferruginous bauxite and lime or limestone will produoe a good aluminous oement. 

5. 'lhe value of the iron formed in the process is unoertain since a complete metal­
lurgioal analysis was not performed. It is possible that a oommeroial grade of iron oould 
be obtained. 

****************************** 
OLD MINE REACTIVATED 

According to Mr. E. R. Waite of Walte Minerals, Inc., Grants Pass, the lower tunnel 
of the Cowboy copper property, Waldo Mining District, southern Josephine County', is being 
extended with the objectlve of cutting the ora exposed ln the winze 200 feet above. Eight 
men, two shlfts a day, are presently employed, Mr. Waite stated. 

The Cowboy has a record of productlon estimated at $300,000, and although the property 
has been known since about 1900, most of the production was in the period 1928-1930. 
Values have been malnly copper and some gold. 

****************************** 
ADMINISTRATION BACKS SYNTHETIC FUEL BILL 

John R. Steelman, assistant to the President and aoting ohairman of the National Securlty 
Resources Board, has written the House and Senate Interstate and Forelgn Com.eroe Coa.lttp,es 
that he is in favor of legislatlons to aooomplish the purposes ot the Synthetio Fuels Bl11. 
This bill includes $400,000 to relmburse the Alabama Power Co. tor large-soale underground 
gaslflcatlcn experiments to determlne whether coal in place can be burned and whether re­
sulting gases are suitable tor synthetl0 fuel purposes. 

From Compact Comments publlshed by Interstate Oil Compact Commission, Oklahoma Clty, 
Oklahoma, April 1, 1949. 

****************************** 

UNITED STATES GOLD AND SILVER MOVEMENTS IN FEBRUARY 1949 

The monetary gold stook of the Unlted States was increased during February by $18,429,000 
to $24,289,635,000 at the end of the month as the oomblned result of earmarking operatlons, 
receipts from foreign countries, exports, domestic production, and cther factcrs. Gold held 
under earmark at the Federal Reserve BankS inoreased during February by $22,200.758 to 
$3,802.549,285. 

Gold exports ln February totaled $4,499,082 and imports $25,978.267. Silver exports 
totaled $260,861 and imports $3,278,067. Principal gcld exports were to Greece, $2,026,972 
and Danzig $1,575,003. Prlncipa1 imports were from Union ot South Africa, $21,128,599. 
Principal exports ot silver were to United Kingdom. $120.580 and principal imports from 
Mexico. $1,727,947. 

From World 'lrade News published by Field Service. United States Department of Commerce, 
March 31, 1949. 

****************************** 
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NEW KEMBER DEPARTMENT GOVERNING BOARD 

Mr. Mason Bingham, Portland, has been appointed by Governor Douglas McKay as a member 
ot the Governing Board ot the State Department ot Geology and Mineral Industries. Mr. Bingham 
succeeds Mr. E. B. MacNaughton who had expressed a desire to be relieved ot his duties as a 
member of the Board at the expiration of his term on Karch 16. The State Senate confirmed 
Mr. Bingham'S appointment on April 2. His appointment is for a ~-year term beginning April ~, 
l'~', and ending March 16, 1'5,'3. 

Mr. Bingham has been prominent in Oregon business circles tor many years. He is manager 
of the LewiS Investment Company, which owns the Benton Mine, the largest producing gold mine 
in southern Oregon until it shut down because of war conditions. He is chairman of the UUlt­
nomah County Tax Supervisory and Conservation Commission as well as being a director in the 
First National Bank and the M. & M. Woodworking Company. 

****************************** 
NEW BULLETIN WITH GEOLOGIC MAP ISSUED 

The geology of the Kerby 4uadrangle, located in southwestern Josephine and southeastern 
Curry counties, is the subject of a bulletin including a colcred geologiC map, li'htoh 'lia .. ,', 
Just been issued by the State Department of Geology and Mineral Industries. This bulletin 
was prepared and published as a cooperative project between the Department and the U. S. 
Geological Survey. 

Authors of the bulletin are Dr. Francis G. Wells, who was in general charge of the field 
work, Preston E. Hotz, and Fred W. Cater, all geologists with the Survey. 

The field work covering the bulletin and map started in l'~O, suspended during the 
war period, resumed in 1'~5, and was finished in 1'~7. Besides the areal geology a total 
of 188 mines and prospects are shown on the map which covers an area of nearly 75 square 
miles. Much of this area is rough and inaccessible. Some of the towns and place names 
in the quadrangle were important in the early boom days nearly 100 years ago. Known deposits 
of copper, ohromite, and gold are scattered throughout the quadrangle area. 

The bulletin, Number ~O, is entitled Preliminary Description of the Geology of the 
Kerby Quadrangle, Oregon, includes the geologic quadrangle map in the pocket, and may be 
obtained at the Portland oftice of the Department in the Woodlark Building, Portland, Oregon, 
or at the field oftless in Baker and Grants Pass. Price postpaid is 85 cents. 

****************************** 
GOLD 

According to an item in tha t~ining World" of London, England, C. J. Turle, chairman 
of Hampton Gold Mining Areas, Ltd., ie completing a speCial report on the world gold price 
in relation to the economio future of the English speaking nations. The report, when CQm­
plated, will be sent to President Truman and U.S. Treasury ofticials. In the meanwhile; 
the group of gold producers, which Mr. Turle represents, has cabled President Truman recom­
mending a high world gold price. 

Congressman D. A. Reed (R-N.Y.) has introduced bill H. R. 3262 into Congress, to allow 
a free circulation of gold, redemption ot paper money tor gold, to establish and maintain a 
domestic gold coin standard, and for the repeal of the Gold Reserve Act of 1'3~. fhe bill 
does not oall tor any increase in price of gold or silver. 

One of our prominent business magazines, in commenting on the sale of South African 
gold above $35.00 per ounce, states that the latter price is becoming "shaky," and the 
International Money Fund is badly worried abcut it. The magazine indicates the $35 prioe 
is too low. 

* * * * * 
According to reliable newspaper advioes, gold is selling in Kanila at $4~.oo 'to $~7.50 

an ounoe, and in 1,~8 the yYsore Kine in India sold its entire production at 21 pounds sterling 
an ounce, the equivalent cf $6~.oo in U. S. money. 

From News Letter, published by Mining Assooiation of Montana, Butte, April l'~', 

**************************************** 
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TREASURY PROFITS ON SILVER 

The following article by Edward L. Weikert, Jr., appeared in the 
Num1smatic Scrapbcok Magazine, Chicago, December 20, 1948, under the 
heading "Numismatic News from Washington." The editor cf The Ore.-Bin 
was interested in the article for two reasons: first, it states facts, 
seemingly without bias, of the .kind which the western mining industry 
finds it necessarl to present continually to our lawmakers; and second, 
the article prompted the t~ought that our mining industry is probably 
missing a bet 1~ ~9t actively enlisting the support of numismatists in 
advocating to Congress a strong metallic backing for our currency, and 
in opposing legislation such as that sponsored by silverware manufac­
turers. A mailing list of numismatists should be a valuable addition 
to the active files of the American Mining Congress. 

* * * * * * * 
There is more miSinformation about silver than any other subject in the United States. 

Much of it is deliberate and mischievously propagandized by selfish interests who profit by 
this m1sinformation. Probably the worst canard 1s that there 1s somewhere an unlim1ted 
amount of s1lver readY to flow into the United States '1'reasury once the price of silver is 
advanced, despite the f~ct that the annual reports printed by the United States Bu~eau of 
the Mint show that the ~otal world produotion of silver since the disoovery of America in 
1492 up to the present ~ime hat been less than 18,000,000,000 ounces. Deducting~osses 
and industrial uses, the amount ava1lable in the entire world for monetary purpos'u is 
probably less than 12,000,000,000 ounces. 

Yet, when the Silver Purchase Act of 1934 was under discussion, opponents of silver 
gloomily prophes1ed that the unlimited purchase of silver at 45 cents per ounoe would bank­
rupt the Treasur1. '1'he United States rreasury purohased all the s1lver offered at that 
price, but was able to buy only 3;000,000,000 ounoes, beoause most of the s11ver in the 
world is already ooined ~nto money. rhis 1s particularly true in the Orient and the Kiddle 
East where silver lS, and probably always will be, their money. 

Incidentally, on the 3,000,000,000 ounces we were able to purohase, the United States 
rreasury made a net prcfit of li billion dollars and would have made considerably more but 
for the fact that .evera~ hundred million ouncas were lend-leased to foreign countr1es for 
monetary purpo.e., and other milliont of ounoe. sold to Jewelry manufacturers and industrial 
users at muoh below the monetized price. 
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Even on the relatively small amount of silver that will go into the minting of 5,000,000 
fifty cent pieces commemorating the Booker T. Washington Birthplace Mellorial, the net proUt 
to the Treasury will be $1,619,394.00. 

A saving of several million dollars to the taxpayers was also made on the silver money 
in ciroulation since it is only part of the $29,000,000,000 of money in circulation on which 
the American taxpayers pay no interest. 

Neither silver nor gold are used extensively in industry; gold almost not at all, while 
the industrial use of silver does not exceed 15 per~ent of the production. Until recently, 
it was limited almost exclusively to jewelrY,'silverware, and plate silver. In hearings 
oonduoted by the Senate Appropriations Committee in 1946, it was proven that the retail 
prices of such articles bore little or no relation to the silver content; that the prices 
were from 5 to 25 times the value of the silver in them. 

During the war, rather substantial quantities of silver were loaned by tbe Treasury to 
industrial plants, such as aluminum plants, to serve as bus bars in the transmission of high­
voltage electrioity. This was to release the oopper bus bars for the making of shells and 
amunition, but since the end of the war, this Silver has been returned to the Treasury. 
It is interesting to note that, during the war, this loaned silver served a dual purpose -
as a part of the monetary reserves back of Silver currency in ciroulation, and as a oonduotor 
of eleotrioity in war plants. Sinoe silver is imperishable, indestruotible, and nonoorrosive, 
the industrlal use of it in no way impaired its value; and should the necessity arise, silver 
used as monetary reserves oan be loaned again for suoh purposes. 

Relatively small amounts of silver are used in electrio applianoes and 1n the making of 
moving-picture films. That 1s, the amount is very small compared to the oost of the oom­
modities in whioh it is used. For example, thermostat oontrols for regrigerators and auto­
mobile heaters use about three cents worth of silver eaoh unit, so the effect on the oost 
of a $200 refrigerator or ,a $2000.00 automobile Is praotloally nil. Some Silver is also 
used in medlcine, but the 'am,ount is so small that the price is a matter of little consequenoe. 

The largest manufaoturer of the thermostats referred to above stated that he was not 
conoerned whether the prioe of silver was $1.00 or $5.00 per ounoe. sinoe so little silver 
was required for eaoh unit. He simply wanted to know that he could be sure to get it. 
This was during the temporary shortage of sllver in this country in 1946. It may surprise 
many to learn that the Treasury sold 200.000 silver dollars to industrial users during 
that period to be melted down for their silver content. This Is not illegal sinoe the law 
against defaoing lIIoney applies only when there Is an intent to defraud the Government and, 
of course, there was no intent to defraud in this instanoe. 

Sinoe the prioe ot the finished products bears little relation to the value of the 
silver in these products, the monetization of silver should help rather than hurt industrial 
users, as it would stabilize the price and insure a oonstant supply. 

The neoessity for monetized silver is Just as great as the neoessity for monetized gold. 
and no one would advocate a reduotion in the prioe of gold for the benefit of manufaoturers 
or fabrioators of gold Jewelry. 

****************************** 

EASTERN PERLITE FURNACE SUSPENDS 

A perlite furnace at Grand Rapids, Jlichigan, whioh h'ad operated for a year on perlite 
shipped from the Dant and Russell Lady Frances Mine. located at Frieda, on the Deschutes 
River. has shutdown. The existing freight rate struoture beoame too burdensome and the 
Grand Rapids Company will seek a supply elsewhere. This Is a strik*as example of the im­
portanoe of freight rates in the mineral Industry. and more particularly in the nonmetallios 
field. 

****************************** 
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ASSESSMENT WORK 

The House of Representatives has passed H.R. 1754, .which extends the time for finishing 
annual assessment work for the current assessment year to October 1, 1949. The House has 
also passed H'R' 3754, which provides a temporary deferment for claimants by .the Secretary 
of the Interior upon application by the olaimant, where evidence. is sat~sfactory that a 
mining claim or group of claims is surrounded by lands over which a right-of-way has been 
denied or is in litigation. Deferment Dlay also be granted by .the SecretarY if other legal 
impediments exist which affect the right of the claimant to enter upon the surface of such 
claim or group, or to gain access to the boundaries thereof. 

The Senate Committee on Interior and Insular Affairs is considering two bills, as 
follows: S.J. RES. 57, extending time for finishing the assessment work for the current 
assessment year to September 1, 1949; and S. 1141, suspending entirely the assessment work 
for the current asseS5ment year. 

****************************** 

INDUSTRIAL MINERALS CONFERENCE 

The third annual Northwest Industrial Minerals Conference, sponsored by the Columbia 
Section American Institute of Mining and Metallurgical Engineers in cooperation with the 
Oregon and North Paciti« Sections, was held at the Davenpo;rt Hotel, Spokane, May 14, 1949. 
Oregon men who attended were: Frank McCaslin, David Charlton, James Jensen, Jack MacWilliams, 
George MoBride, W. R. Reynolds, Willard Colegrove, A.lbert Lew1l, A.. O. Bartell, Leslie C. Richards, 
HolliS Dole, Ivan Bloch, and F. W. Libbey. 

The papers, covering a broad industrial minerals field, were a.s follows: 

Production of Manganese Oxides and Ammonium Sulphate, by Norm(ls Katzlo.tch, 
Chief Chemist, Manganese Products, Inc., Seattle, Washington. 

Garnet and Kyanite Produ~t1on at Fernwood, Idaho, by John Crandall, Manager, 
Idaho Garnet Abrasive Company, Fernwood, Idaho. 

Corrosion Resistant Materials and Coatings in the Trail Chemical Operations, 
by E. A. G. ColIs, Manager, Chemicals and Fertilizer Division, Consolidated 
Mining and Smelting Company of Canada, Limited, Trail, British Columbia. 

Recent Improvements and Mechanization in Mining Practice of Washington Magnesite, 
by Howard A. Ziebell, Manager, Chewelah Plant, Northwest Magnesite Company, 
Chewelah, Washington. 

Washington'S Assets in the Field of Industrial Jlinerals,bySheldon L. Glover, 
Supervisor, Division of Mines and Geology, Olympia, Washington. 

Studies of the Effeot of Freight Rates on Marketing of Northwest Industrial 
Minerals, by Leslie C. Riohards, Mining Engineer, Baker, Oregon. 

Ceramics, by Dr. Peter D. Johnson, Assistant Professor in Ceramic Engineering, 
UniverSity of Washington, Seattle, Washington. 

Lehigh Portland Cement Company, Metaline Operations and Expansion, by 
Alfred W. Schaeffer, Manager, Metaline Plant, Lehigh Po.rtland Cement Company, 
Metaline Falls, Washington. 

Calcium Carbide for Pacific Northwest Industries, by James Jensen, Plant Engineer, 
Pacifio Carbide and Alloys Company, Portland, Oregon. 

Nonmetallic Minerals and Rocks in Montana of Value for Industrial Use, by 
Dr, Eugene S. Perry, Head, Department of Geology, Montana Sahool of Mines, 
Butta, Montana. 

****************************** 



'1'HE ORE.-BIN 

KOUN'1'AIN CI'1'Y COPPER COMPANY '1'AX CASE 

The Wall Street Journal of Kay 11. 1949. reports a recent ruling of the tenth U. S. 
Cirouit Court of Appeals that total receipts from .ale of are during a development period 
are subtraoted from total expenditures and are taxable income only it they exceed total 
development oosts. If the total expenditurss exoeed total recsipts the balance i. charged 
to capital account. 

The deci.ion resulted tram a oase involving the Uountaln Clty Copper Company which 
started developing a mine in 1932 and oompleted development February 16. 1936. During the 
last of 1935 and early in 1936 the oompany received $288.525 tram sales of are. This amount 
was applied agalnst the total development costs ot $376,236 redUCing that amount to $87.711. 

'1'he Commlssioner at Internal Revenue had contended that reoeipts and expenditures .hould 
be computed on a monthly basls. and expendltures charged to capital account In those montha 
when they exceeded receipts tram are sales. He maintained that for months in which rece1pts 
exceeded expenditures the excess represented taxable income. 

However. the court ruled that the company oould subtraot the amount of sales from the 
total development oosts to obtain the oapital costs. 

****************************** 

SUPERIOR SETS NEW RECORD FOR DEEPEST WELL 

Company holding the distinotion of having drilled the world's two deepest wells has 
again set a drilling record. Superior Oil Co. of Californla has suocessfully oarrisd Its 
1 Unit. SW NE SW 27-27n-103W, a Pacifio Creek wl~ in Sublette oounty. Wyomlng, to a 
depth of over 19.000 feet. 

This depth oompares wlth 51-11 Weller, whloh was drilled to a depth at 17.823 feet In 
1947 In Caddo oounty. Oklahoma, and 1 Limonelra in Ventura oounty. Callfornla, whlch was 
abandoned last month at a depth of 18,743 feet. 

'1'he 1 Unlt is belng drilled wlth a new $1,000,000 rlg which was displaysd at the 
International Petroleum Expositlon last year and whlch is termed "the world's largest rig, 
capal:le of drilling to 20,000 feet. II 

From Compaot Comments, Way 1, 1949, publlshed by the Interstate Oil Compact Comm18s10n, 
Oklahoma Clty. 

****************************** 
UNITED STATES GOLD AND SILVER KOVEKENTS IN KARCH 1949 

'1'he monetary gold stook of the United States was inoreased durlng Uarch by $24,181,000 
to $24.313.816,000 at the end of the month as the oomblned result of ear-marking'operations, 
reo81pts from forelgn countrles, sxports, domestlc produotion and other faotors. Gold held 
under earmark at the Federal Reserve Banks Increased durlng Karoh by $16.724.660 to $3,819,-
273,945. 

Princlpal Imports of gold were tram the Unlon of South Afrlca; $21,341,042 out at a 
total of $24,878,731. other principal Imports were, In order at their magnltude, from Colombla, 
Nlgaragua, Canada and Uexioo. Imports of slIver approxlmated s1x and one-half mlll10n dollar. 
at which $3,793.557 waS from Uexioo and $974,000 from Canada. 

From· World Trade News pub11shed by U. S. Dept. of Commeroe fleld servloe. 

****************************** 
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NEW SMELTER USES ANTIMONY ORE 

~orrls P. Klrk & Sons, Inc., manufaoture a varlety of lead alloys, Includlng antlmonlal 
lead, at the new.smelting plant In northwest Portland. The aompany's maln plant Is In 
Los Angeles and there Is another branah plant In Salt Lake Clty. Antlmony ore for the 
plants Is bought through the Los Angele. purahaslng department at 2717 South Indiana Street. 
Mr. E. E. Gullette is purabas~ng agent. Spealfloatlons a~e: approxlmately 50 peraent 
antlmony eontalnlng no arsenl0 or s11ver. Crude ore ranglng In .ize from about 6 Inohes to 
half an Inoh Is requlred.Mr. James Ml11er is In aharge of the Portland plant • 

•••••••••••••••••••••••••••••• 
STAT~ DEP4R~NT ISSUES URANIUM HANDBOOK 

To anBwer the many qu •• tions asked about oharaateristia., ooaurrenoe., and geologloal 
hablts of uranlum or •• , the State Depart~ent of Geology and Mlneral InduBtrl •• hal Just 
IBsued G.~.I. Short Paper No. 18, yhloh 1. a .mall handbook tltled "Radloaatlve Ores the 
Prolp80tor Should KnOW." The author is pavid J. Inlte, geologist with the Department. 

The nandbook desoribe. tne prinolpal uranium and thorlum mlneral., their geol~gl~al 
association', and tne equlp.ent and method' u.ed In tasting for radlollootivlty. A page ill 

devoted to an outline of the Atomio Energy Commlss1on rules;and prloe., and a :Ust of 
manufaoturer. of Gelger-MUller counters ls also inoluded. . 

The Short Paper may De obtalned at the offloe of the Department in the loodlark 
Bulldlng, Portland, and the fleld offloes ln Baker and Grants Pass.. The prloe ls 20 ~ents 
postpald. 

• ••••••••••••••••••••••••••••• 
DEPARTM£NT ADMINISTRATOR OF NEY LAW REGULATING OIL WELL DRILLING 

House Bl11 427 passed by the last Legislature and .1gned by the Governor becomes 
effectlve July 16, 1949. This lay requires the Department to supervise all oil-well test 
drilling and to set up regulations governing the varlous operations ln suoh dr~lllng 1n 
order to obtain reoords of value to the State and to insure againet flooding of oil and 
gas formatlons by water. An outllne of provls10ns in the bl11 requlres that operators 
shall observe the followlng rules: 

(1) An operator shall use such methods as are neoessary for oontrolling and con­
flning natural gas to prevent waste and to avold danger to p.rson. and 
property In the vloinity of the operatlons. 

(2) No Inflammable products from a yell shall be permitted to run into any water 
use4 or usable for waterin~ stock, and waste 011 or 011 refuse Shall be 
burned at a safe place. 

(J) Well. to be abandoned must be plugged In a manner approved by the State 
Department of Geology and Mlneral Industrles. 

(4) Not10es of oommenoement of 4rll1lng and oompletlon of a hole must be fl1ed 
wlth the Department. All records Inoludlng drilllng history of operations and 
a drilllng log, as well as a caSing reoord, must be fl1ed wlth the Depa~tment. 

(5) !he Dlreotor of the Department shall appoint an oil and gas inspector who Is 
glven power to supervise operatlons aocording to regulatlons whlch may be 
presorlbed by the Department. Water formations enoountered In drl1ling must 
be shut off in a m4Rner approved by the Department. 

(6) The lay requlres operators to fll. under'oath statements concernlng produotlon 
of oil and gas produoed and marketed. 

The Department ls oompillng forms to cover the varlous reqUirements set up In the law 
and these forms will b. available at the Department offloes In Por.tland, Baker, and Grants Pass 
prior to the date on whlch the lay goes l~to effect. In general, these f~rms are patterned 
after those In use in Callfornla and New Mexlco • 

•••••••••••••••••••••••••••••• 
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EARTHQUAKES 

The recent earthquake in the Pacific Noxothwest which was· heaviest 
in the Puget Sound area was the incentive for the accompanying article. 

In pexospeotive, it may be stated autho~itatively that this earth 
is a very unstable vehicle for our ride through space. Our span of 
life is but a brief instant in geologio time, but during that instant 
there are thousands of earth shudders. Some of them are rough and kill 
people; others are so slight that they are detected only by instruments. 
Some parts of the earth's surface appear to be ~elatively secure and 
others are certainly subject to recurring shakes, some of which are 
serious and will continue to be serious, but always they are unpredict­
able as to time. 

According to the Seismological Sooiety of America bulletins for 
the year from March 27, 1948, to March 27, 1949, there was a total of 
253 recorded earthquakes. One hundred ninety-five of these were in 
the whole Pacifio area, of whioh 78 were in the United States part of 
the area. Three were recorded in Alaska (with 8 off the coast or in 
the Aleutians). None was recorded in British Columbia (2 were off the 
coast). One was recorded in Oregon (1 was off the coast). Of the total, 
74 were recorded in California. Nine were centered in other western 
states (Montana, Nevada, Utah)o 

These figures indicate that Oregon 1s a fairly tranquil plaae 
from the standpoint of earthquakes but it would be unsafe to predict 
that tomorrow we shall not have one. 

To return to our o~iginal thought regarding the instability of the 
earth, we like to have an exouse to quote from a oertain part of ~ 
Anoient V01oan0es of Oregon by Howel Williams. The part we espeoially 
like reads: "The lands~ape is changing endlessly, and the face of the 
earth is always in mot10n~ pulsating like a living thing." 

These pulsations are poetic in this text, in reality they are often 
disastrous, even thQugh they ocoupy but a moment of our brief ex1sten0e 

in the geologiG sGheme. 
The Editor 
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OREGON EARTHQUAKES 
By 

Ralph S. Mason* 

Oregon has suffered but little damage from earthquake activity in the past century. 

41 

The accompanying graph (fig. 2), which shows the occurrence in the State of all earthquakes 
with an intensity of III or greater (modified Mecall! intensity scale), shows that there 
has been only one earthquake having an intensity of VIII, and only three having an intensity 
of VII. On the Mecalli scale, an earthquake of intensity VIII is characterized by "slight 
damage to specially designed (briok) structures, with considerable damage to ordinary 
substantial buildings, accompanied by fall of chimneys, monuments, and walls." An earth­
quake of intensity VII does little damage to buildings of good design, although poorly 
built structures may suffer considerable damage. Earthquakes of intensity VI or less do 
little damage, and many people fail to even realize that an earthquake of an intensity III 
or IV has occurred. 

April 13~.,_ 

Fig. 2. Graph showing occurrence of earthquakes in Oregon having an intensity 
of III or greater from 1846 to 1949. 

The greater number of earthquakes recorded since 1920, as shown on the graph, would 
seem to indicate at first glance that Oregon had experienced a great increase in seismic 
activity as compared to the 70-year rece.d prior to that date. This would probably be an 
erroneous conolusion. During the early part of the period covered by the graph Oregon Was 
sparsely settled and communication between settlements often long delayed. In sparsely 
settled areas the chances for a minor shock to go unobserved are relatively good, while in 
densely populated areas a shock of even low intensity is usually observed by enough people 
to verify its occurrence. The advent of the seismograph, a meohanical device which records 
even the faintest earth tremors, has resulted in a greater number of reported earthquakes 
in recent years. 

The index map (fig. 1 opposite this page) of the State showing the location of earth­
quakes having intensity of III or greater bears out the faot that areas of reported earth­
quake activity coinoide with the areas having the greatest density of population. It is 
extremely doubtful that the Portland area has had any more shocks than other areas in the 
State. The map shows, however, that there have been seventeen earth tremors in the Portland 
area as compared to a total of one or two for any other area in the State. It should be 
noted in connection with the plotting of the earthquakes shown on the index map that only 
those quakes which apparently originated within the boundaries of the State, or olosely 
adjacent to it, were shown. Probably every part of the State has felt earth tremors, at 
one time or another, which originated at a considerable distance, perhaps many miles beyond 
the boundaries of the State. 

* Mining Engineer, Oregon Department of Geology and Mineral Industries. 
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There has been little scientific interest taken in earthquakes in Oregon until quite 
recently. This has been doubtless due to the fact that the State has experienced such little 
earthquake disturbance. At the present time there is but one seismic recording station in 
the State, although a second station is ourrently being prepared. A description of the 
seismograph installed at Oregon State College appeared in the July 1948 Ore.-Bin. This 
instrument is to be replaced by one of improved design which will be housed in a more suit­
able structure located a short distance outside of Corvallis. The instrument currently 
at Corvallis is to be transferred to the Eastern Oregon College of Education at La Grande. 

The recent quake which occurred April 13, 1949, although causing little damage in the 
Portland area, oreated considerable interest and concern among individuals, publio agenCies, 
engineering firms, power companies, and insurance firms. The state of Washington has in­
augurated a speoial study of the earthquake, the epicenter of which was located by the U.S. 
Coast and Geodetic Survey between Olympia and Tacoma. Olympia suffered the greatest damage 
of the cities of the Puget Sound area. Minor damage to several of its substations in southern 
Washington was reported by Bonneville Power Administration. The Oregon Section, American 
Society of Civil Engineers, has undertaken a comprehensive study of earthquake resistant 
construction in buildings in Oregon. The study will include both the public safety and 
economic aspects of the problem. 

As would be expected, local insurance firms were besieged by requests for earthquake 
insurance coverage immediately following the recent disturbance. One large international 
insurance firm made a comprehensive study of the earthquake activity in the State, together 
with a study of the subsurface conditions existing in the areas occupied by the principal 
cities in the State. 

The graphs (fig. 3), representing the record made by the accelerographs operated by 
the U.S. Coast and Geodetic Survey at Seattle and Olympia, Washington, show the movements 
of the earth in three directions; the upper trace is a record of the vertical motion, the 
second and third show horizontal movement, the one trace being a record of motion at right 
angles to the other. In addition, of course, the graphs show the relative extent of greatest 
shock as well as a comparison of the intensity of movement between the Olympia. and Seattle 
records. 

Similar records recorded by other instruments in cities scattered throughout the world 
enable seismologists to locate accurately not only the geographical location of the origin 
of the quake but its depth below the surface as well. Further information regarding the two 
graphs reproduced herewith may be obtained from the U.S. Coast and Geodetic Survey, Seismo­
logical Field Survey, 214 Old Mint Building, San Francisco 3, California. 

Oregon has been spared from destruotive earthquakes, suoh as those whioh have been 
experienced in California, principally because the San Andreas rift which can be traced 
from the Mexioan boundary northwards through San Francisoo to a point Just south of Eureka, 
California, passes out to sea, probably parallel to the Oregon coast some littl~distance 
from the shore line. 

Undoubtedly Oregon experienced numerous severe earthquakes in the geologic past when 
fault scarps such as those now visible at Winter and Abert rims and Steens Mountair were 
formed. It is, of oourse, impossible to predict what the future holds for Oregon with respect 
to earthquake activity, but it is interesting to note that in California, seismologists es­
timate that four great shocks may be expected per century. These shocks w11l be generated by 
movement along either the Sa.n Andrea.s rift or the Owens Valley trough.*' Just when the next 
slip will occur along the San Andreas fault line or at what point the movement will take place 
can not be determined. If the movement should occur along the portion of the fault which 
passes to the west of the State of Oregon, the resulting damage might be substantial. Careful 
measurements are being made along the California coast to determine the motion of the earth's 
surface on both sides of the Sa.n Andreas fault. The rate of movement at the present time 
continues at about the same ra.te that preoeded the San Francisoo quake in 1906. 

* p~om the bulletin of the Seismological Society of America: Vol. 34, No.4, 
October 1944, "Frequency of earthquakes in California" by B. Gutenberg and C. F. Richter. 

****************************** 
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ASSESSMENT EXEUPTED 

Congressman Harris Ellsworth has wired the Department that on June 17 the President 
signed HR 1754 whioh extends the mining olaim moratorium to cover the current assessment 
year ending July 1, 1949. Provisi~n is made in the bill for Qrediting any labor performed 
or improvements made on any mining olaim during the ourrent assessment year against the 
labor or improvements required to be performed or made for the year ending on July 1, 1950. 

In order to obtain the benefits of this a~t ev~ry claimant must file or oause to be 
filed in the offioe where the location not1~e or oertifioate is re~orded, on or before 
12 o'olook noon of August 1, 1949, a notioe of his desIre to hold his mining claim or 
claims under the act. Claimants on O&C Lands must file also with the Bureau of Land Management, 
Swan Island, Portland. ****************************** 

NEW URANIUM GUIDE 

The U.S. Atomio Energy Commission and the U.S. Geological Survey have collaborated in 
publishing a pooket size handbook of 123 pages entitled "Prospeoting for Uranium." The 
text oontains descriptions of types of deposits, uranium minerals, various tests for radio­
activity, methods of USing the Geiger oounter, and the laws and regulations governing the 
location of uranium claims and production of uranium ore. The handbook is available through 
the Superintendent of Documents, Washington 25, D.Co Prioe is 30 oents per oopy. 

****************************** 

URANIUM SCHOOL 

The Nevada State Uranium School has been established with Don C. Cameron, Direotor. 
The address of the school is State Capitol BuildIng, Carson City, Nevada. Anyone interested 
in obtaining further information ~ould write Mr. Marty Hess, care of the sohool. 

****************************** 

OREGON MINING NOTES 

Mr. Bert Lowry, Uedford, Oregon, has leased his antimony property to the Fasel and So ott 
Mines, also of Medford. The property is l~cated 1n the Upper Applegate area, on Kanaka Gulch 
in southern Josephine County. Messrs. Fasel and SQott have re~ently cleared out some of the 
underground openings and are mining and sorting stibnite ore. Three men are employed. 

* * * * * 
The Buffalo Gold Dredging Company, 582 Market Street, San Fran~is0o, has purchased the 

dredge and placer ground formerly nwned by the Western Gold Dredging Company of San Francisco 
and John Day, Oregon. The dredge is a ~onne~ted bu~ket type with bu~kets of about 6-oubic 
feet oapacity. The present set-up is at Mount Vernon in the John Day Valley. The Wes~ern 
Gold Dredging Company operated t~e dredge until it was shut down by War ProdU3tion Board 
Order L-208. Operations were resumed by the Buffalo Gold Dredging Company April 25, 1949, 
under the direotion of Paul Clemmons, Superintendent. Thirteen men are employed. 

* * * * * 
The Calhoun and Howell dragline dredge located near Dale, Oregon, on the North Fork of 

the John Day River was obliged to suspend operations during May beoause of high water. 
Operations were conducted on the location during 1948 and were resumed after the winter shut­
down in February 1949. It 1s planned to start up again in June. 

* * * * * 
A. L. Schneider and associates have begun open-pit exploration work on a gold lode property 

near Gold Hill, Oregon. The exoavation work is by Stearns and Owens, Uedford, Oregon. An 
estimated 100,000 cubic yards has been exoavated in the operation which is also to include 
considerable diamond drilling and some underground development work. 

* * * * * 

1 
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The Opp gold mine in Josephine County, Oregon, has sold 2000 yards of dump rock at 
15 cents a yard for road metal, and about 1000 tons of mill tailings at 50 oents a ton 
for paving and manufacture of hollow tile. 

* * * * * 
Baker County high grade stibnite ore from the Gray Eagle Mine was used in the initial run 

of the Morris P. Kirk & Son, Inc., smelter at Portland which started up June 1. 

* * * * * 
According to the Spokane Spokesman Review of June 17, 1949, Cornucopia Gold Mines has 

filed qualifications with the Federal Seourity and Exchange Commission under a plan to market 
191,500 shares of stock without underwriter and at a price to be determined about June 20, 
when the offering is made. Carl Stoll, Spokane, is president of the company, Dale I. Hayes 
is vice-president, and John M, Baker is seoretary-treasurer. The property is situated in 
the southern Wallowa Mountains in Baker County, and is located about 70 miles northeast of 
Baker. It has had a long history of development and production. The district was disoovered 
in the late 1870's. Several mills were built down through the years. The greatest production 
was in the late 1930's. Although the record of early production of the Cornucopia veins is 
somewhat obscure, the value of their total production is believed to be about $15,000,000. 

****************************** 
CHANGES IN MINING LAWS ARE ASKED BY HOOVER COMMISSION 

The Hoovar CDmmission task fop~e, after a 16-month study of the government's handling 
of natural resour~es. has proposed s$v~ral changes in the United States mining and leasing 
lawso The commission's report states that the mining laws, which date back to 1872, and the 
mineral leasing law of 1920, While generally satisfaoto~y and workahle, need revision. 

A special point was made of the fact that the present law does not cover oonoealed de­
posits beoause of its ~equirement of exposure of valuable minerals in order to establish a 
valid olaim. It also noted the fa~t that th~r.~ has bean a steady dA~11ne in the numbe~ of 
mine~al claim~ patented on publ~ lands, the numbe~ d~opping from 2~500 in 1905 to less than 
100 in re~ent years. 

The following changes in the law~ pertaining to mining locations and patents were suggested: 

1. Permit the staking of mineral claims on all vacant, unreserved and reserved publIc 
land, with certain exceptions such as the national parks and monuments, and other obvious 
reservations. 

2. Recognize the valIdity of claims without the requirement of "discovery" of valuable 
minerals, so that ground without surface exposure or other positive evidence of ore or val­
uable mineral deposits may be held for sufficient time to complete exploration or to secure 
evidence indicative of its prospective value. 

3. Eliminate reference to alleged structural forms of an ore body, such as are i.plied 
by the words "lode," "vein," Ifapex," or other geologic terms, and locate claims in rectang­
ular areas conforming wherever possible to lines and corners of the public land surveys, 
and not to the assumed oourse of some geologio body. 

40 Restriot underground rights to vertioal planes through the boundary lines of the 
olaim, thus eliminating the present provision of extralateral rights as far as new olaims 

based and patents/on them are conoerned. 

5. Canoel the rights of new unpatented mineral olaims at the end of three years if 
evidence of potent1al value of ore for valuable mineral deposits that is acoeptable for 
patenting, as subsequently defined p has not been obtained. At the same time, there should 
be the privilege of renewal of the rights, without patenting i for subsequent periods if 
work is in progress that is approved by the Geological Survey as suitable for testing the 
ground. 

6. Give the Geologioal Surv8y the right to canoel new unpatented olaims at any time, if 
it is requested to examine the ground by the agenoy administering the land, and if it finds 
prospeotive value of the ground too slight to warrant further expenditure of money or effort 
on its exploration. 
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7. Require that all olaims be located with reference to fixed points and that they be 
surveyed prior to application for renewal; or that they be 100ated by legal subdivisions 
wherever section corners and boundaries have been established. 

8. Record a duplicate of location notioe at the appropriate land office. 

9. Grant patents upon establishment of the potential value of the ground for ore or 
mineral depOSits, with the acceptance for this purpose of suoh evidence as proximity to known 
deposits of value, projection of ore bearing looi, extension of fracture or sheer zones with 
indications of mineralization, presence of gangue minerals or of rock alteration known else­
where to be associated with ore, and of other evidence that meets with the approval of the 
Geological Survey. 

10. Drop the requirement of assessment work for existing unpatented olaims if the owner 
will aooept the new rules and regulations governing olaims that may be adopted in accordanoe 
with the reoommendations in this report. 

11. Recognize the presumptive right of the holder of a mineral olaim to the surface 
but restrict surface uses, prior to patenting, to those necessary in oonneotion with ex­
ploration aotivities. Grazing and cutting of timber should be in aooordanoe with regula­
tions of the Forest and Range Servioe and be limited to the needs of the proposed operation. 

Changes in laws pertaining to leaSing, as proposed by the task group, are 

1. Provide for a prospecting period with liberal terms for exploration in leases 
covering areas where available data are not sufficient to reveal the extent, quality, 
minability and methods of processing essential to the determination of feasibility of 
established or new types of commercial operations. 

2. Grant prospecting rights on areas of sufficient size and under provisions formu­
lated by the Geological Survey that will encourage thorough and complete search for mineral 
deposits and that will Justify the required expenditures. 

3. Permit exploration for all minerals within the area covered by leases and provide 
for their orderly development, with exclusive rights granted to the prospector on a frac­
tional part of the total area (or otherwise a minimum area), and a preference right for the 
remainder of the area or so much as may be in keeping with sound public policy and feasible 
of development with the financial resources available. 

4. Remove all limits or restrictions on overriding royalties on oil or other leases 
on public lands and Indian lands. 

Reprinted from Pay Dirt, the official publication of the Arizona Small Mine Operators 
Association, Phoenix, Arizona, May 20, 1949. 

****************************** 
OIL TEST DRILLERS ATTENTION 

House Bill 427 passed by the 1949 Oregon Legislature reqUires that certain features of 
oil well test drilling in the State be supervised by the state Department of Geology and 
Mineral Industries. The law becomes effective July 16, 1949, and work in progress as well 
as new tests come under the law. Information concerning procedures may be obtained from the 
Department, 702 Woodlark Building, Portland. 

****************************** 
GENEVA STEEL COMPANY NEEDS MANGANESE ORE 

Manganese ore is in demand by all steel companies, and the Geneva Steel Company, Geneva, 
Utah, is looking for a source of manganese ore in the Northwest. Any owner of manganese ore 
may obtain specifications and price quotations by writing Mr. S. G. Sargis, Supervisor Raw 
Uaterials, Geneva Ste,l Company, P.O. Box 269, Salt Lake City 8, utah. 

**************************************** 
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PUBLIC AGENCIES CONNECTED 81TH MINERAL RESOURCES 

How do I go about patenting a mining claim? Who has 
supervision of State water rights? From whom can I lease 
State land? Where can I find out it I have good so11? 
Where can I obtain maps and geological reports1 These 
are typical of the inquiries continually received b~ the 
DeplLrtment. To answer these and other questions of thls 
kind the aocompanying list has been oompiled. 

FEDERAL 

Address 

Atomic Energy Commis8ion Raw Materials Division 
Grand Junotion, Colorado 

or 

~e and Information 

Information on and analysis of 
radioactive ores. Grants li­
cences to sell and lets contraots 
to buy uranium-bearing ores. 
Commission has charge of all 
activities having to do with 
applications of radioactive 
materials. 

Bonneville Power 
Administration 
(Interior Department) 

Bureau of Federal SUp'ply 
(Treasury Department) 

Bureau of Land Management 
(Interior Department) 

P.O. Box 30, Ansonia Station 
New York 2;, New York 

729 N.E. Oregon Street 
Portland, Oregon 

Chief, Purchase Division 
Strategio and Critical 
Materials Branch, 
7th & D Streets 
Washington 25, D.C. 

Administration Building 
Swan Island 
Portland 18, Oregon 

Power transmission to mining 
areas and metallurgical plants. 

Purchasing agent for 
strategio and critioal 
materials to be stookpiled. 

Administers publio land laws. 
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Bureau of Land Management 
(Interior Department 

" 

" 

U.S. Bureau of Yines 
(Interior Department) 

" 

" 

Coast and Geodetio Survey 
(Commeroe Department) 

Corps of Engineers 
U.S. Army 

Department of Commeroe 

Federal Works Agenoy 
Publio Roads Administration 

U.S. Forest Servioe 
(Agrioulture Department) 

U.S. Geologioal Survey 
(Interior Department) 

Address 

Oregon Distriot Land Offioe 
Swan Island postal Station 
Portland 18, Oregon 

Oregon and California Railroad 
Revested Lands and Coos Bay 
lagon Road Grant Lands 
Oregon Distriot Land Office 
SWan Island Postal Station 
Portland 18, Oregon 

Publio Survey Office 
Swan Island Postal Station 
Portland 18, Orego~ 

S. M. Shelton, Chief 
Idetallurgical Division 
Northwest Eleotro-Development 

Laboratory 
Albany, Oregon 

S. H. Lorain, Chief 
Albany Branch, Mining Division 
Albany, Oregon 

Publioations Distrihution Seotion 
4800 Forbes Street 
Pittsburgh l~, Pennsylvania 

Panama Building 
AT 4742 
5~4 s.w. ~rd Avenue 
Portland, Oregon 

Pittook Blook 
Room 537 
Portland, Oregon 

520 S.W. Morrison Street 
(Pioneer Post Offioe) 
SR 8471, Ext. 151 
Portland, Oregon 

W. H. Lynoh, Division Engineer 
P.O. Box 3900 
Broadway-Oak Building 
Portland, Oregon 

Surveys and Yaps Division 
Builders Exchange Building 
AT 8277 
Portland, Oregon 

Ground-Water Division, AT 6171 
Main Post Office Building 
Broadway and Glisan 
Portland, Oregon 

Servioe and information 

Ma1ntains maps showing status 
of all Federal lands in State. 

Maintains f1le of mineral 10-
oations on 0 & C and Coos Bay 
Wagon Road Grant Lands. 

Handles app11cations for min-
eral patents and mineral surveys. 
Maintains re~ords of land patents. 

Provides faotual data, statisti-
00.1 and teohnioal information on 
metallurgioal problems. 

Investigations and exploration 
of mineral deposits. 

Distributes Bureau Reports of 
InVestigations, Information 
Ciroulars, Periodioal Reports, 
Mineral Resouroes. 

Sells planimetric maps of Port­
land area and hydrographio 
oharts of navigable streams 
and ooastline. 

Information on power resources. 
Sells U.S. Army Engineer topo­
graphio quadrangle maps. In­
formation relating to navigabls 
streams, dam sites, and harbor 
improvements. 

Have data on imports and 
exports; trade lists DC off­
shore buyers and selle~s. 

Construots and supervises 
roads in pub11~ lands and 
national for~sts. 

U.S. Forest Service maps. 
Aerial photos. 

Water-well records and other 
information on ground water. 
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U.S. Geological Survey 
(Interior Department) 

" 

" 

U.S. Geological Survey 
Conservation Division 

" 

U.S. Geological Survey 
Topographic Branch 

" 

Soil Conservation Service 
(Agriculture Department) 

II 

Superintendent of Documents 

Corporation Commissioner 
(State of oregon) 

Department of Geology 
and Mineral Industries 

Add!'ess 

Surface-Water Division, AT 6171 
Main Post Office Building 
Broadway and Glisan 
Portland, Oregon 

Director, U.S. Geological Survey 
Washington 25, D.C. 

Denver Federal Center 
Denver, Colorado 

Water and Power Branch 
619 Post Office Building 
P.O. Box 3485 
Portland 8, Oregon 
(L. L. Bryan, Regional Engineer) 

Mining Brangh 
Salt Lake City, Utah 

C. A. Eoklund 
Division Engineer 
Pacifia Division 
Sa~ramento, California 

Map Information Offi~e 
Washington 25, D. c. 

Administration Building 
Swan Island 
Portland 18, Oregon 

State Headquarters 
Benton Hotel 
Corvallis, Oregon 

Government Printing Offioe 
Wash1ngton 25, D.C. 

Maurioe Hudson 
518 State Office Building 
Salem, Oregon 

702 Woodlark Building 
813 S.W. Alder Street 
Portland 5. Oregon 
BR 2276 

Serviae and information 

Data on stream flow and run­
off. 

Sells U.S. Geol. Survey Cirou­
lars, geologio folios, topo­
graphic quadrangle maps. 
Information on maps, aerial 
photographic control surveys. 

Sells U.S. Geol. Survey topo­
graphic and geologic maps of 
areas west of Mississippi 
River. 

Classification and mapping of 
public lands for power sites 
and reservolrs. Maintains fl1e 
of topographlc maps of western 
United States. 

Handles royalties and leases 
of certain mineral deposits 
on public lands. 

Information on status of 
topog~aphio mapping in 
State. 

Information on maps, aerial 
photographs, and ~ontrol surveys. 

Information on soils and water, 
dam sites, and materials for 
~onstru~ting dams. 

Sells u.s. Bureau of Mines 
Bulletins and Tec~nical Papers. 
U.S. Geol. Survey 'Annual Reports, 
Monographs, Professional Papers, 
Bulletins, Water-Supply Papers •. 

Status of Oregon mining 
corporations. 

AnalysiS and identlfication of 
rocks and minerals, clay testing, 
spectrographio analYSiS, infor­
mation on mining and geology, 
examination of mineral depOSits, 
makes field studies, publishes and 
sells reports and maps. 
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Agency 

Department of Geology 
and Mineral Industries (cont.) 

" 

Board of Engineering Examiners 
(State of Oregon) 

Boa.rd of Heal th 
(State of oregon) 

Oregon State College 
Engineering and Geology 

Departments 

State Engineer 
(State of Oregon) 

State Forestry Department 

State Highway Department 

Stata Land Board 

University of Oregon 
Geology Departments 

County Agrioultural Agents 
(one in eaoh oounty) 

County Assessor 
or 

County Surveyor 

County Reoorder 
or 

County Clerk 

Address 

Field Office 
2033 First Street 
Baker, Oregon 

Field Offioe 
714 East "Hn Street 
Grants Pass, Oregon 

Builders Exchange Building 
3rd and Stark Streets 
Portland, Oregon 
AT 0053 

1022 S.W. 11th Avenue 
Portland, Oregon 
AT 9233 

Department of Geology 
Corvallis, Oregon 

Charles E. Stricklin 
504 State Offioe Building 
Salem, Oregon 

N. S. Rogers, State Forester 
2600 State Street 
Salem, Oregon 

State Office Building 
Salem, Oregon 

E. T. Pieroe, Clerk 
Capitol Building 
Salem, Oregon 

Department of Geology 
Eugene, Oregon 

Usually located at oounty seat. 

Offices in all oounty seats. 

Offices in all county seats. 

****************************** 

Service and information 

Information on geology and 
mineral deposits; field in-
8pe~tions of mining properties; 
preparation of reports. 
Department reports for sale. 

Conduots examinations for 
registration of engineers and 
land surveyors. Maintains 
lists of registered engineers 
and surveyo rs. 

Bacteriological tests on 
drinking water. Analysis of 
gases and fumes; chemical 
analysis of water. 

Engineering and geologic in­
vestigations. Soil studies. 

Information on surface and 
subsurfaoe water rights. 

Administers laws relating to 
mineral depOSits in State 
forests. 

Investigations of road 
construction materials. 

Administers laws relating 
to mineral deposits on 
State lands. 

Geoiogical investigations. 

Analysis of solIs for ~oidity, 
potash, and deficienoies. 

Information on ownership of 
county land. 

Reoords fllings suoh as 
location notioes, miner's 
l1eas, proofs of labor, etc. 
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PROSPECTORS BEWARE 

Public Law 107 and Public Law 115, both of the Blst Congress, each contains identioal 
provisions which read as fellows: 

"Notwithstanding the provisions of any Aot of Congress to the contrary, 
any person who hereatter prospects tor, mines, or removes, by strip or open 
pit mining methods, any minerals trom any land included in a stook raising or 
other homestead entry or patent, and who had been liable under suoh an existing 
Aot only for damages caused thereby to the crops or improvements ot the entry­
man or patentee, shall also be liable tor any damage that may be caused to the 
value ot the land tor grazing by suoh prospecting tor, mining, or removal of 
minerals. Nothing in this section shall be construed to impair any vested 
right in existence on the etfective date of this section." 

Although it does not appear at this writing that the results of this provision will 
be very ser10us, it is rather a pert1nent commentary on the attitude toward min1ng of many 
people who make our laws. The intent is plain and that is to insure the homesteader against 
tang1ble damage to crops and an intangible loss of value of land tor grazing purposes. 
This, in effect, tells the prospector or miner to work on this land at his peril even though 
the law setting up stock raiSing and homesteading reserves the mineral to the United States 
and allows prospecting and mining under oertain definite restrictions. The viewpoint of 
the provision is to proteot the rancher as against' the miner. It is a sign of the times. 
The farmer must be protected at all costs. The miner who might provide minerals which 
would preserve the country in time of war has an additional obstacle placed in his path. 
How is the value of land tor grazing purposes to be determirted equitably in a case where 
grazing has not been practiced at the time of all&ged damages to the land, but at some 
future time the homesteader might wish to use his land for grazing? 

Congress intended that there should be no mistake· about this provision becoming a 
part of our mining law since the provision was inserted in two different laws. 

****************************** 
GEOPHYSICAL SURVEY REPORT IN OPEN FILE 

A preliminary report of a geophysical survey in the Ochoco quicksilver d~strict, east 
of Prineville, Oregon, has been released according to an announcement made July 12, 1949, 
by Direotor W. E. Wrather of the Geological Survey. 

The purpose of this study was to detect by the use of geophysical methods subsurface 
geologic fltructures favorable to the concentration and deposition of mercury minerals. 

The geophysioal survey, made under the cooperative auspices of the U.S. Geological 
Survey and the U.S. Bureau of Mines, covers a strip apprOXimately one mile long in the 
southwestern part of the Johnson Creek fault area, and consists of a magnetic g~d with 
traverse readings at 25-foot intervals across the tault zone. When correlated with the 
geology of the area, the geophysical data show a series of igneous dikes which apparently 
follow the zone of weakness of the Johnson Creek tault system. 

Copies of the report and acoompanying maps have been placed on open file in order to 
make this information immediately available to those interested. They may be examined at 
the U.S. Geological Survey offices, 1033 (Library), Federal Works Agency Building, and 
5360 Interior Building, Washineton, D.C., and at 203 Custom House, Baltimore, Maryland; at 
U.S. Bureau of Mines offices, 225B Interior Building, lashington, D.C., and at 'Albany, Oregon; 
and at the State Department of Geology and Mineral Industries, Portland, Oregon. 

****************************** 
PLACER OPERATION SUSPENDS 

The Rush Construotion Company, Baker, Oragon, has suspended placer operations 1n Stices 
Gulch south of Baker. Operational difficulties reportedly caused suspension. 

****************************** 
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TUNGSTEN DISCOVERY NEAR ASHLAND, OREGON 

A promising disoovery of s~h88l1te, 01"8 of tllngltan, has bun mu,do on 'the Bratoher property 
3 miles southwest of Ashland. D11~overy of l~h.el1te in samples taken by L. A. Bratcher was made 
by C. L. Hodges, Ashland agat~ and fluorescent m1n~ral collector, through use of an ultraviolet 
lamp. An ora zons 4 to 12 feet in width is exposed by initial workings. The length and depth of 
the deposit are as yet undetermined. More than 100 t~ns of ore has been shipped to the Tulare 
County Tungsten Wines plant near Lindsey, California, for milling. Five men are employed at the 
Bra.toher property. 

****************************** 

STANDARD KINE LEASED 

)Lr. Bel't Hayes, John Day, Ol1'egoo has leased theQld Standard )Line near Prairie City, Gra.nt 
County, and is engaged 1n ©lean1ng out the lower tunnel for 1nspeotion purposes. The Standard )Line 
is one of the old pl'opert1es gf the Qual't~burg district. Over 40 years ago considerable underground 
work was done and a mill builto The prinQipal ore was copper but the mine became best known because 
of cobalt in the ore. 

****************************** 

A.S. & R. HISTORY 

"Metal Magic" is the title of a history of the American Smelting and Refining Company recently 
published. 

Everybody in metal mining knows of the A.S, & R. as 1t is always called. A history of A.S, & R. 
is in large part a history of American mining, as the company was founded, expanded, and became 
powerful Just as American mining, as we know it, blossomed out into the great industr1al force of 
today. "Ale tal Magic" by Isaac F. Karllosson tells of the fabulous rise of the Guggenheim fam1ly and 
the founding and branching out of their empire over the mining world in the form of A. S. & R. One 
can oomment acoul'ately on "Metal !.!ag1c" not that truth is stranger than fiction but that truth is 

more interesting than most fict10n****************************** 

METAL MARKETS 

According to E&MJ Metal and Mineral Markets, New York, July 21, 1~4~, metal prices have re­
bounded somewhat from their d~pressed condition early in July. Coppsr was the first to feel the 
strength of buying be(laUS'9 of low inventories and both copper and lead reacted because of buying 
for the national stockpile. Zino was the last metal to have an increase 1n price which occurred 
on July 18, I"ai'sing the market price to ~~ cente East St. Louis. Copper is now 17 5/8 cents Con­
neoticut Valley and lead is 14 oents New YOl'k. The most recent reports are that demand for all 
three metals continues good. (July 26 pl"i~~ of zing ~a1s~d to 10 gents.) 

The market for qui©kllil'll'er has continued to be dull and the price has remained unchanged at 
$78-80 per flask depending upon quantity. It has been ~aported that 1500 flasks of Japanese quick­
silver has been offered to SCAP for $57.50 whl©h, plus $1~.00 duty and $2.50 transportation, would 
make the total $79.00. Report is that no int~rest Yas shown in the offer. 

The New York quotation for foreign silver remains steady at 7l~ cents per ounce. Reports are 
that requests for prompt delivery indicate low inventorl~s. 

Little or no interest has been shown 1n @hrome and tungsten ores by consumers. Chrome ote 
consumers are be11ew~d to have ~?ns1d~rable stocks on hand. Current antimony ore quotations have 
been somewhat lower at from $4.00 to $4.25 per unit of antimony in 50 to 55 percent ore. 

****************************** 

OREGON LIMONITE'CL~ANS B. C. GAS 

According to the Raw Materials Survey News Latter issue of June-July 194~, James ¥. Orr, 
industrial minerals dealer of Portland has contracted to supply 1500 tons of limonite to be mined 
at Scappoose, Oregon, to a gas company 111, British Columbia. The limonite is used as a sulphur 
absorber in purifying the gas. 

****************************** 

Noh: CLAIM OWNERS REMEMBER TO FILE "DESIRE TO HOLD" BEFORE AUGUST 1, 1~4~. 

l 
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**************************************** 

COPPER TARIFF 

In normal times dOlllestic copper mines have a oapaoity in exoess of domestio needs. 
Therefore; an'import tax of 2 cents a pound has been maintained to equalize the oompetition 
of foreign copper produoers who pay low wages and can dump copper in this oountry at a 
prioe below the cost of domestio produotion. Abnormal conditions after World War II were 
reflected in an apparently ,insatiable demand for copperwh~ch domestic produoers alone 
oould not fill. Congress enoouraged copper imports to rel~eve the oondition by passing, 
in 1947, a, b~U to suspend the import tax for a period of two years. When this period 
ended on Mar~h 31, 1949, the large demand still persisted and Congress passed a bill ex­
tending the a?t until ,June ,30, 1950. Domestio produoers without foreign production served 
notice that they would not oppose the aot beoause of the continuing demand for oopper, but 
they felt the tight supply oondition was temporary and that the suspension should be of 
short duration only. 

As is now history, buying of copper fell of sharply a short time after the law was 
passe<;l.. De,mand declined to the 10)fest point in many years and the' price feU from 2~ cents 
a pound to 16 cents,. Although both demand and price have improved, produotion of domestio 
m~nes has been cut'baok beoause of large imports. Repor~edly, Miohigan mines have shut 
down and,Arlzo~a mines have either gone on a reduced work week cr shut down. Employment 
oonditions have beoo~e ,so serious that copper mining states have petitioned ,Congress through 

'~~elr oongressmen ~o reoons~der the aotion which provided for the seoond suspenSion of the 
import tax. The Ways and Means Commit~ee of the House of Representatives is giving ser.ious 
oonsideration~o the ~atter. 

There are very strong interests in this country who are opposed ~,o any import tax on 
oopper or any other raw material that goes into their Dlanufactured produots. ihey a.r,e 
equally partiian in favor of' import tar11'fs on their own manufactured produots. In addition 
certain powerful oopper mining ~nterests have foreign produc~lon and it is needless to 
point out where thei,r,interest in a oopper tariff l1es. Our Sta.te Depar tm,e nt, too is deeply 
interested in proDlot.ing imports of mineral raw materials into this country seemingly wi th­
out con09rn over the' effect on our own mining industry. 

The matter of a copper tariff with especial attention to the present law suspend1ng 
the iDlport duty pinpoints again the diverse opinions of different factions 1n the mining 
industry - opinions which prevent the industry from aoting as an organized whole. There~ 

fors, eff.orts to obtain action in Washington to benetit or proteot oertain segments of the 
industry are: opposed or diluted by other segments who have a selfish interest to promote' 
or who are not direotly concerned., Wltnes,s the L-208 miscarriage of Justice, the disagree­
ment over legislation to provide inllentive payments to proDlote mineral production and 
development, lack of concerted efforts one way or another in mining law revision, and the 
11ke. 
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One element of the subject of import tariffs has been stated many times but to those 
who wish to preserve a strong domestic mining industry it bears repetition. free trade 
means several things but to the miner it means ultimate equalizing of wages paid domestio 
and toreign miners; it means ultimate equalizing of the scale of living between domestic 
and toreign miners; but above all it means an anemic mining industry. Only the very low­
cost producers could survive. There would be a reduction in development and exploration 
wlth the lnevltable result of progressive depletlon of mlneral reserves. fhere would be 
the closing of many mlnes never to be reopened except under Government ausplces ln an 
emergenoy. 

A lang step ln the dlrection ot a weakened domestlc mlnlng lndustry will have been 
taken if suspension of the capper lmport tarlff is retained. 

F.W.L. 
****************************** 

HAYDIfE PRODUCTION fO INCREASE 

Investigatlons by the Department of bloating clays and shales ln 1,46 and 1,47, both 
in the field and laboratory, are bearing frult. Work on varlous llghtwelght asgresates has 
been carried on by the Department ever slnce the lmpaot of postwar bul1dlns besan to make 
itself telt. Clays and shales tram numerous locallties were tested before the most favor­
able materlal was found. Keasy shale of upper Eocene or lower Oligooene age whloh oovers 
a falrly larse area in northwestern Washlngton County proved to have exoellent expanslon 
qualitles. Dlrectly as a result of this work the flrst haydlte plant was bullt .. WS. Keasy 
shale as sugge.ted by the nepartment. 

Northwest Agsregates ls currently producing 150 yards ot haydlte per day at its re­
oently enlarged plant near Sunset Tunnel an the Sunset Hlghway about 40 mlles northwest 
of Portland. the shale ls expanded at the quarry and the flnlshed produot ls trucked to 
Portland where lt ls used by Emplre BuildlnS Materials Company ln concrete blocks and for 
monollthlc purposes. Some of the aggresate ls shlppsd to Eugene. 

Smlthwick Conorete Products Company, Portland, Oregon, has Just announoed that they 
are to build a $200,000 haydlte plant. The haydite product is to be used as llghtwelsht 
aggresate tor concrete blocks and monolithlc constructlon. Th, raw materlal will be obtalned 
trom a Keasy shale quarry located on the spas Railroad rlght ot way about 12 miles south 
ot Vernonla in Washlngton County. Smlthwick ls leaslng the quarry slte trom the rallroad. 
fhe raw shals wll1 be hauled to the plant on Lombard Avenue by spas gondolas. fhe plant 1. 
expected to be completed withln tour months tlme and ls to be bullt adjacent to the Company's 
block plant ereoted several years ago. Mr. otto c. frel, Vlce-Presldent and Asslstant General 
Manager ot the Company, will be in charge ot the operatlon ot the plant. In addltlon to the 
block and haydlte plants in Portland the Company also operates a block plant at Eugene. 

fhe new plant wll1 produce materlal ranging ln size trom a quarter ot an lnch to one 
inch or larger tor monolithio concrete structures, and trom tlnes to three-elghte lnch f~r 
conorete blocks. Productlon ls expected to be 300 cublc yards ot haydlte a day. Crushlng 
strength ot the aggregate when used ln concrete bloaks ls ln excess of 1000 pcunds per square 
lnch ot sross area. Weight ct the loose aggregate tor monollthlc purpose. ls ln the nelsh­
borhood ot 1000 pounds per cubic yard compared to about 2700 pounds for ordlnary gravel. 

****************************** 

SUPERIOR WELL RECORD 

A world's record depth ot 20,521 feet W&s reached by Superlor 011 Company ln lts Rook 
Springs, Wyoming, wlldcat before the well was abandoned. (From Compact Commente publlehed 
by the Interstate Oil Compact Commlssion August 1, 1,4,.) 

****************************** 
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EXTENSION OF GRANTS PASS RAILROAD BELIEVED PROBABLE 

The railroad from Grants Pass, Oregon, to, Cresilent City, California, stands a good 
chan~a of being cOmpleted within the next few years, lt was announced on August 10 by 
Fay Brlstol, President of the Oregon Minlng Assooiation. 

The Oregon lUning Assooiation is cooperating in the investlga'tlon now being made on 
the prob~ble trafflc that can be expected. So far the lnvestlgatlon of the project that 
H,enry J. Kalser, wan ted to bulld, ln 1937 has revealed the followlng: 

5~ 

Populatlon of the area has lncreased almost three tlmes during the past twelve years; 
produotlon of lumber whloh greatly needs transportatlon is up approxlmately ten tlmes; the 
harbor, at Crescent Clty has been greatly improved and 11'111 be completed in the near future; and 
oonstruotlon of the railroad will make it possible to mlll the billions of feet of redwood 
timber ne,ar the souroe of supply. Redwood. to be made lnto good lumber must be alr dried 
after it has been cut into rough tlmbers. These billions of feet of tlmber oan be dried in 
the Ililnois Valley and then shlpped either by rail or returned to the harbor at Cresoent 
Clty for boat shipment. The plne, fir, and cedar sawmills of the Ililnois valley area would 
reoeive several dollars more per thousand through the saving in freight, and the United States 
would be much more secure as the railroad would tap the maln U.S. source of high grade ohrome 
ore. Thls lmportant orltloal mineral supply would be greatly lmproved. 

When the railroad was started in 1205 lts main obJeotlve was the oopper mines in the 
Ililnois Valley. The main baoker was wiped out ln the San Franc1sco fire. In 1214 con­
struotion was again started and had reached Walters Creek when World War I stopped construction. 

In 1237, Henry J. Kaiser, after making a very complete survey, applied for permission 
from the Interstate Commerce Commission to finlsh oonstruction. This permission was held 
up by "te~hn:l!.cali ths, and World War II was upon us. 

Sin~~ then the ~al1road has been under lease to and operated by the Pacific Portland 
Cement Company. Traff!~ on the 14 m',les of completed road has grown by leaps and boundS. 

The survey so far has revealed a great need for immediate oonstruction. For these 
reasons the Oregon Mining Association is oooperating in every way with the survey now being 
made. 

****************************** 

WAR MINERAL PRODUCTION INCENTIVE 

5-2320, which provides incentive payments to producers of manganese, tungsten, quicksilver, 
and antimony, has been introduoed in the Senate under the sponsorship of Senator Pat UcCarran 
and th~rty other senators from western states. Passage of the bill would be very important 
to Oregon, sinoe quicksilver is one of the State's important mineral resouroes: Uany domestic 
producers of these minerals have been obllged to. close down sinoe the war because of inability 
to compete with foreign producers who pay low waies aad have been enoouraged by our State De­
partment to ship in their products at the expense of domestic producers. 

The bill 1s rather unique in that it does not se1 up a new bureau or commission for its 
administration. It is unique also in that the method of help to domestic producers does not 
involve taking money out of the American taxpayer's pocket to foot the bill. Payments to 
domestic producers of the four strategiC minerals would be made from tariff collections on 
lmports of these minerals to each producer in the ratio that his production bears to the total 
domestic production of the mineral. In other words, if a quicksilver mine produced one quarter 
of the total domestic production. he would receive one quarter of the total tariff collected 
on foreign qQicksilver. 

Stat1stios of, produotion and imports are available throuih the U.S. Bureau of Uines 
Statistical Dlvision, and the Treasury colleots tariff payments. Therefore, the method of 
making these inoentive payments would be ,relatively simple. The bill sets oeilings above 
which payments could not go. 
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Senator McCarran states that this bill would increase production of very critical 
manganese from the present 10 percent to from 15 to 20 percent of dcmestic consumption. 
The lite ot present manganese operations would be greatly prolongsd because ot the increase 
in reserves due to higher prices received tor the ore which would allow mining ot lower 
grade material. The plan would mean a price to domestic producers ot between $1.00 and 
$1.20 per unit as ccmpared to about 80 oents per unit under present oonditions. 

The ettect upon tungsten would be to raise the domestic production from the present 
8 percent ot the national requirements to approximately 35 percent. The price ot tungsten 
to the producer would be about $~, per unit, an increase of about $10 per unit. 

The effect upo~ quickSilver would b~ to increase the market prioe to about $115 a 
tlask compared to about $76 a tlask at present, and would stimulate production to take 
care of about one third ot domestio requirements compared to less than One tenth at the 
present time. 

The effect on antimony would be less helpful to domestic producers since the taritf 
on antimony was lowered from 2 cents to 1 cent per pound about a year ago. It the taritf 
were restored to 2 cents, the effect ot the bill would be to increase domestic antimony 
production to from 25 to 30 percent ot domestic requirements. 

The bill would have automatio teatures in that if importa increased, there would b, a 
tendency tor the domestic market price to tall, but with inorease ot imports, higher pay­
ments would be made to domestic producers, which would tend to inorease domestio production, 
and the need Cor stimulating such production would be lessened. With a tair prioe tor their 
products, domestic operators would be enoouraged to do exploration work which would result 
in increased domestic reserves _8 a condition sorely needed. Senatcr McCarran stated that 
the total amount ot taritt receipts which might be diverted wculd probably not exceed 
$5,900,000 a year. A preoedent tor incentive payments from taritt collections is prcvided 
in Similar payments under the Agrioultural Adjustment Act. 

****************************** 

OREGON'S BRICK AND TILE INDUSTRY 

The brick and tile industry in Oregon, a million dollar a year bUSiness, is the subjeot 
ot a report Just issued by the State Department ot Geology and Mineral Industries. 

Brick making is the oldest commercial industry in the State and has expanded down through 
the years as population has increased. Brick plants build up where population is concentrated; 
theretore, the Willamette Valley has by tar the largest number of brick and tile plants. 

Production ot brick and tile depends to a large extent on construction, but in normal 
times the brick and tile industry is remarkably stable. During World War II price oeilings 
torced some plants to shut down, but since the war the industry has prospered beoause ot. 
the activity in house oonstruotion. 

The report, written by J. E. Allen and R. S. Mason, is issusd as G.M.I. Short Paper 
No. 19. It oonta1ns 28 pages and several tables and graphs. It may be obtained at the 
Portland oftice ot the Department at 702 Woodlark Bu11ding, or at the f1eld oCtices located 
at Baker and Grants PaSs. Price 1s 20 oents. 

****************************** 
NEW ALUMINUM CASTING WRINKLE 

According to West Coast edition of Iron Age, August 9, 1949, a new wrinkl~ in aluminum 
casting pots has reportedly been developed by David Z. Murphy, Portland, Oragon, whioh is 
said to eliminate gas bubbles in oastings. Th1s melting pot has a partition down its canter 
with a siphon about halt way trom the top, and aluminum metal is plaoed on one side tor melt1ng 
and the gas-tree aluminum passes through the s1phon to the other side of the pot, trom whlch 
it 1s dipped tor casting. The unit is 1n operation at the Murphy Knite MCg. Company Cor its 
production ot aluminum knite handles. 

****************************** 
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OREGON LIKONITE SHIPPED 

James K. Orr, Portland industrial mineral s dealer, has started to ship limon! t·e ·from 
Soappoose, Oregon, to British Columbia. The ore w111 be used to remove sulphur from 
manufa(lturr&d gas. Orr has opened a power shovel pit in ora on the old Oregon Charcoal Iron 
property looated about 2 miles northwe·st of Soappoose. He is also constructing a plant at 
Seappoose to dry and prepare the iron oxide to make it available to the trade for use as 
pigment, mineral additive for stock feeds, and the 11ke. 

* * * * * 
Shipment of 700 tons of limonite from Scappoose, Oregon, has Just been made to the 

C. K. Williams and Company plant at Emeryville, California. The material will be used as 
pigment the same as in previous years when the oompany mined the limonite. Mr. Orrin Peterson, 
Consulting Engineer for the company, supervised mining and shipping. The ore came from land 
owned by Columbia County. 

****************************** 
ORE.-BIN COSTS ADVANCE 

Because of increase in postal rates and other costs it has been necessary to increase 
the subscription rate of the Ore.-Bin from 25 cents to 40 cents yearly. The new rate is 
already in effect. 

****************************** 
PUMICE PRODUCTION 

The Department has Just completed an investigation which inoluded visits to nearly all 
operators currently engaged in the production of pumioe. There are five active operations 
in the vicinity of Bend, one at Chemult, and one at Burns. In addition it is understood 
that two new operat:!.ons are in the formative stage. While there are fewer produoing operations 
today than th~re were in 1247, those ourrently aotive appear for the .most part to be well 
established. Pumioe aggregates are now being produ©ed in sized and segregated shape, or as 
a blend under oontrolled conditions as ~ompared to the .crude screened product put out when 
the industll'Y was in its infan~y. A pumi(~" plaster !!land ill' nOl{ being produoed by two of the 
opell'ators. This puts the pumioe industlr'Y into a new fiel~.and reports are that the product 
1s being very favorably aooepted by the plaster trade beoause·of the lightness in weight of 
pumioe plaster and its relative hardness of finish. 

****************************** 
PROGRESS AT STANDARD »INE, GRANT COUNTY 

lork in conneotion with reopening the lowest, or 1400, tunnel on the Standard Kine near 
Prairie City, Grant County, has progressed to a point somewhat beyond the halfway mark. This 
property was operated earlier in this oentury for its copper-oobalt ore, but the ourrent work 
is being done largely on the strength of radioa·otive material found on the dump: Several 
large stopes have been traversed by the reopened section of the tunnel, but according to 
available .aps the lartest area ot stoping is yet ahead of the present oava face. The'stoping 
exposed to date has been so thorough that no ore remains to be sampled. Unless ~illars are 
enca~ntered in the workingS yet to be reopened, it will be necessary to clean the floor of 
the tunnel and sink a series of shallow winzes to expose the vein for sampling purposes. 
As the Standard vein 1s understood to have been a strong, heavily mineralized vein nev~r ex­
plor'ed 'below the present tunnel level, the radioaotivity noted in oonnection with the dUlllp 
material 1s of lIIore than ordinary interest. 

****************************** 
BAKER COUNTY KINE RESUMES 

The East Eagle mine, owned by Rawle1gh Chadwe 11 1n northeastern Baker C.ounty, Oregon, is 
again aotive after the winter's shut-down caused by deep snow. A new moun.tain road has been 
built in order to make acoessible intermediate tunnel levels where ore has been encountered. 
Development work has uncovered copper ore, containing both sulphide and .native copper, in 
addition to gold and silver. 

****************************** 
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Nlr ~UICKSILVER PURNACE TESTED 

The new Hersohoff furnaoe at the Amity ~uicksilver mine in the Ochoco Mountalns near 
Prineville, Crook County, Ores on, was given a test run early this year. SOme underground 
development work was also done. Although operations are ourrently inaotive it is understood 
that the oompany plans to oontinue exploration work this summer • 

•••••••••••••••••••••••••••••• 
BOHEMIA DISTRICT ACTIVITY 

The Champion mill, Bohemia distriot, Lane County, Oregon, ls treatlng oustom ore from 
the Musick mine dump in addition to ore from the Champion mine. A car of Champion concentrates 
has been shipped to Taooma and a oar of Kusiok oonoentrates wl11 soon be shipped to Salt Lake 
City. Harold Barton of Eugene is leaslng a part of the Helena mine and is mining heavy 
sulphide shippins ore. 

• ••••• ** ••••• * ••• *** ••• *.*.* •• 
HEW OREGON SHIPPER 

Mr. J. E. Hamlen and Mr. Ben Baker, both of Grants Pass, have been exploring the Hamlen 
oopper prospeot on Onion Mountain southwest of Grants Pass. A rail tram has been oonstruoted 
to transport ore down the hill from the main tunnel to the truok road. Ore oonsists of mas­
sive ohaloopyrite, bornite, and pyrite. Ore will be shipped to the Taooma Smelter • 

••••• *** •• *.* •• *.* ••• * •• ***.** 
SHELL PIELD' OPPICE IN OREGON 

The Shell Oil Company has opened a field offioe in Portland, Oregon, with Mr. H. J. 
Buddenhagen, geologist, in oharse. 

** •• *.* •• * •• * ••••• * •••• * •• ** •• 
CEMINT COMPANY INSTALLS COTTRELL AT OREGON PLANT 

The Grants Pass Bulletin, July 28, 1,4" announces that the Pacifio Portland Cement 
Company plant at Gold Hill, Jackson County, Oregon, has oontracted to install dust preoipi­
tating apparatus. This new equip.ent will eliminate dust which now esoapes from the plant 
and will allow more eoonomioal operation of the plant • 

•••• ** •• * •• * ••••••••••••• **.*. 
HEr DR1GLINE ON OLD HYDRAULIC MINI 

R. P. Oliphant and G. C. Pepperdine are installing a dragline outfit with dry-land 
washins plant at the Esterly mine in the Takilma area, Josephine County. The Esterly is 
one of the oldest produoers of sold and platinum in Southern Oregon. Total produotion has 
been in exoess of $500,000. The property has been variously known ae the Llano de Oro, 
Cameron plaoer, Logan plaoer, and Simmons plaoer. 

* •••••••••• * •••••• * •••••• * ••• * 
INTERIOR DEPARTMENT 100 YEARS OLD 

Maroh 3, 1,4" marked the one hundredth anniversary of the Department of the Interior. 
Originally oa1led the "Home Department," it was organized to deal with the internal proble.s 
of the Nation. 

The Geolosioal Survey is one ot the older bureaus ot the Department. Organized in 187' 
to olassity the publio lands and to examine their geologl0 struoture and mlneral resouroes 
and produots, the results ot its systematio study are published in more than three thousand 
reporte and seven thoueand maps. 

About 25 peroent of the oountry is oovered with modern topographio maps, and adequate 
geoloSio investigations have been oompleted for only about 10 peroent ot the oountry. 

In Oregon a total ot 38.5 peroent or ,6,,81 square miles has been topographloal1y mapped. 
During the last tlsoal year the State ot Oreson made the sum of $32,067 available tor oooperative 
water studies with the U.S. Geologioal Survey. The total funds earmarked tor oooperative work 
with the Survey by the various states and Hawaii amounted to $2,026,,0,. The Geo10gioa1 Survey 
was allotted $2,071,500 by the Interior Department as its share in the oooperative work. 

* •• *.**.*.* •••• *.** ••• **.* •••• 
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**************************************** 

MATERIALS FOR POZZOLAN: 
A REPORT FOR THE ENGINEERING GEOLOGIST* 

(An abstract) 

Originally, pozzolan materials were the voloanio tuffs and ashes quarried, for use in 
mortars, in the vioinity of Pozzuoli, Italy, from whence came the name: pozzolan. Builders 
in the Roman times had discovered that these voloanic substances produced stronger and more 
durable mortars than did admixtures of ordinary sand. It was also found that, where voloanic 
tuffs and ashes were not available, ground tile, brick, and pottery served as satisfactory 
substitutes for pozzolan. In recent times, other natural or artificial substances have been 
used for this purpose. 

Thus, today the term "pozzolan" covers a wide range of substano'es that oan be defined 
as: "siliceous materials which, though not oementitious in themselves, contain constituents 
whioh at ordinary temperatures will oombine with lime in the presenoe of water to form oom­
pounds that have a low solubility and possess cementing properties." Materials used for 
pozzalans may be divided into four groups: (1) volcanio tuffs, (2) silioeous sedimentary 
rocks, (3) burnt claye and shales, and (4) industrial by-produots. 

Properties of pozzolans 

It has been known for some sixty years that several benefits oan be derived by admixture 
of a suitable pozzolan with portland oement, partioularly for use in hydraulio structures, 
the optimum proportion of pozzolan usually being between 10 and 30 peroent by weight of the 
portland-pozzolan oement. The benefits derived are: (1) alkali-aggregate react)on can be 
greatly retarded or prevented; (2) resistanoe of conorete to attack by sulfate-carrying 
waters oan be inoreased greatly; (3) heat generation in massive structures can be reduoed; 
(4) savings in portland cement oan be made; (5) cost of the cement constituent may be reduced; 
(6) tensile strength of ooncrete can be inoreased; (7) permeability of concrete can be re­
duoed; and (8) properties of the mix before hardening, suoh as workability and tendency tc 
segregation and water gain, can be improved. Concomitantly, oertain adverse qualities may 
be introduoed into the concrete. later requirement usually will be lncreased, althcugh the 
increase may be unneoessary if air entrainment is employed. Drying shrinkage usually will 
be inoreased; and compressive strength and freezing and thawing durability ct normal mixes 
may be reduoed. '. 

The meohanism by which the pozzolan accomplishes these ohanges in the properties of 
concrete is not fully known. However, the pozzolanic aotion generally is believed to be 
in part physioal and in part chemioal. The physioal effects relate particularly to the low 

iF;o;:-P;t;p~r;ph1; Labo;ato;y-a;p;rt No7 iet-;04,~U:s7 Bu;e;u-of ie;1;m;t10;,-a;s;a;ch ;nd 
Geology Division, Branoh of Design and Conetruotion, Denver, Colora.do, (April 4, 194,). 
Published by perm1.ssion of the Bureau. . 
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specific gravity of most pou;olans (ran'ging generally from 2.3 to 2. B, in contrast to about 
3.1 for portland cement), as a result of which the pozzolan occupies a greater volume than 
the weight-equivalent of portland cement. Thus, if the cement-to-aggregate ratio by weight 
is held constant, use of a portland-pozzOlan cement effectively increases the volume of 
cement in the concrete, with resulting tendency to increa8ed workability, plastioity, and 
water requirement. 

Chemically, pozzolans decrease susceptibility of the hydrated portland cement to dis­
solution or deterioration by' reaction with the calcium hydroxide rsleased by hydration of 
the pert land cement. Reactive aluminous and siliceous compounds produced by caloination 
of clays are converted by this reaction with caloium hydroxide into oomparatively stable 
substanoes, many of whioh are oementiticus •. Through destruotion of the readily dissolved 
and deoomposed calcium hydrOXide, the oonorete is rendered less susceptible tc leaching or 
to deoomposition by aggressive waters. Also, beoause the pozzolanio reaotions prooeed slowly, 
portland-pozzolan oement oonoretes harden slowly, and usually, but not always, inorease prc­
gressively in strength and durability for long periods of time. Those pozzolans whioh inhibit 
or prevent oemont-aggregate reaotion in oonorete do so by oombination with the alkalies 
(Na20 and K20) released by the hydrating portland oement. The alkalies thus retained by the 
pozzolan are unable to attaok the aggregate. 

Materials used as pozzolans 

Materials which oan be used as pozzolanic admixtures or replacements of portland 
cement inGlude: 

1. Volcanic tuffs and ashes, including pumicites, of rhyo11tio and traGhytic and 
possibly dacitic and andesitio types, partioularly those which are hydrothermally altered. 

2. Silioeous sedimentary rocks, especially opaline shales and cherts and diatomaoeous 
earth. 

3. Clays and Shales to be caloined at temperatures in the range 200 0 F. to 1,8000 F. 

4. Industrial prodUcts, suoh as fly ash, blast furnaoe slag, and powdered brick. 

1. Volcanic pozzolans 

(a) Tuffs and ashes 

The volcanic tuffs used as pozzolans occur as porous, oonsolidated or unconsolidated 
materials which commonly show evidences of ohemioal alteration by hydrothermal aotion sub­
sequent' to deposition. The rooks are alkaline .or acidio types with Si02 content generally 
ranging from 46 to 72 peroent. Volcanio pozzolans are commonly used without heat treatment, 
but investigations indicate that burning at low temperatures (up to 1,300 0 ~.) is benefi2ial 
for some materials. Heating at temperatures higher than 1,850· F. usually greatly reduces 
aotivity. 

'rhe first la.rge un in the United States of volcanic tuff for portland-pozzo.lan 
oement ocourred 1n 1910-1212 when equal parts by volume of portland cement and a deeply 
a.ltered rhyolite tuff were used in the construction of the Los Angeles Aqueduct for a re­
ported saving of $700,000 over the oost of straight portland oement. The tuff used in this 
construction came from depOSits a~ Monolith, Hal.ee, and Fairmont, Californi~. Samples 
obtained from the Monolith deposit are oharacterized by a fine-grained matrix of completely 
decomposed volcanio glass and fragmental rook and mineral particles. An estimated compos1t10n 
ind1cates tho tuff to be about 80 peroent zeolite (olinopt110lite, a s1lica~rich heuland1te), 
15 peroent montmor11lonite-type clay, and 5 percent quartz, orthoolase, plagioclase, and 
other minerals. 

l 
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As determined by experienoe, as well as by laboratory investigation prior to 
construction of the Aqueduct, use of the portland-tuff oement increased tensile strength 
and ·deoreased compressive strength of normal mixes, but increased compressive strength .of 
lean mixes, slowed the rate of hardening so that forms had to be left in place about one­
third longer, decreased perviousness, and reduoed oosts through eoonomies in transportation 
and purchase. 

(b) Pumioite 

Pumioite, particularly the Fresno pumic1te, has been used widely in concrete 
construction in California. In most ways this pumic1te produces a po.rtland-pozzolan oement 
B1milar to that. produced by the tuff used for the Los Angeles Aqueduct, exoept .that it 1s 
sOmewhat super10r 1n strength 4evelopment. 

In laboratory tests on 21 rhyo11te pumicites by the Bureau of Reolamation, cal­
cination (at 1,4000 ·F.) of the pumicites increased their pozzolanl0 aotivity, the improve­
ment in strength development of portland cement-pumloite mortars being especially pronounced 
when the pumicite contained Significant proportions of olay. ~ost of the clay in these 
pumicites tested are the kaolinite-type or montmorillonite-type, and were derived from 
decomposition of the glass shards in the pumicite, probably ~hrough the aotion of voloanio 
gases rath~r than by weathering. 

2. Silioeous sedimentary pozzolans 

(a) Opaline shales and oherts 

Silioeous (opaline) shales and oherts, suoh as those oocurring in the Monterey 
formation .in western and southern California, have been used suooessfully as pozzolan, 
espeoially for a ohemioally resistant oement in marine oonstruotion, (as in portions of 
the Sim Franoisoo-Oakland Bay Bridge and in piers of the Golden Gate Bridge). Tests of 
ooncrete cylinders up to one year and of pavement cores up to two years indicate satis­
faotory strength for the ooncrete containing the high-silica cement; and laboratory and 
field tests of the oement indioate superior resistanoe to sulfate attaok. 

In the Monterey and puente shales, used for marine oonstruction in California, 
opal oonstitutes up to 50 percent and montmor1llonlte-type olay (beide1l1te) about 5 to 10 
percent of the materlal. 

(b) D1atomaoeous earth 

Diatomaoeous earths have been tested repeatedly as poss1ble souroes of pozzolan 
1n the Unlted States. As a group, they are the most rea~tive with 11me of all natural 
substances. Compressive strength ls outstandingly hlgh, both ln lime mortar and in portland­
pozzolan cement mortar and oonorete. Tensile strength of portland-pozzolan mortar ls 
oonsiderably h1gher than that of equivalent portland oement mbrtar. Most lmpor~nt, 
r~sistanoe of the portland-pozzolan oement to attaok by a lO-peroent solution of sodlum 
sulfate may be more than 6 times greater than that of stralght high-lime portland oement. 
However, the one great defioiency of diatomaceous earth as a pozzolan ls high water re~ 
quirement for mlxlng and, hence, very high drying shrinkage of the concrete oontaining 
the portland-pozzolan oement; however, reoent researoh suggests that the exoessive water 
requirement m8¥ be controlled by use of wetting agents. By oalolnatlon at 1,4500 F., 
the quality of diatomaoeous earth pozzolan is oonsiderably improved. Strength development, 
resistanoe to sodlum sulfate solutlon, and grindab1l1ty are lncreas.ed, and water requirement 
and drying shrinkage are reduoed. 

J. Clays and shales (caloined) 

Because of the widespread ooourrenoe of su1table raw materials, burned clays and shales 
are more available than volcanio pozzolans or pozzolans produoed from s11ioeous sedim~ntary 
rooks. 

, 

I 
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Sul table raw lDater~als must be highly argillaceous, the acti vi ty usually increasing 
with c lay content ~ The elats,may', be, kaolinitic or montmorllloni te-type, or rarer types 
such as pal1gor-sklte (attapulgite). The po;zolanic properties are induced by oalcination 
to about ~OO· F., the opt,imum temper!1o,ture of burning, generally rangin.g from 1,;3000 F. to 
1,475 0 1<'. Dy calcination at higher, tempera,tures, the activity is reduced, and becomes 
very low after calcination above temperatures' in the range 1,650 0 F. to 1,8000 F., ,as the 
result of, reorystallization with formation of more stable compounds. Consequently, powdered 
briok is a less effeotive pozzolan than that produced by burning the raw materials at m,edium 
temperatures. 

Clays ail.d shales used as pozzolan8 usually contain 50 to 65 percent SiOZ and 17 to j8 
percent A1 20;3' Pozzolanie quality generally incpeas'es with increased alumina content of 
clay, suggesting that an aluminous compound produced by calcination in the range 950 0 F. 
to 1,650. F. plays a"c,ritical role in the pozzolanic reaction with lime. In this conneotion, 
it may be noted that burned ,bauxite forms an exoellent pozzolan. Because of the critioal 
influence of temperature of oalcination on the properties of clays, production must be 
carefully controlled to obtain a un~formpozzolan. 

The properties of mortar and 'concrete oontaining clay and shale pozzolans are widely 
va.ria.ble, dependiniO upon the'oompo'sitlon and treatment of the pozzolan before use. Some, 
olu.ys and shales shoVI satisfactory strength in lime mortar even without oaloination, although 
oalcination almost invariably will improve strength and resistance to sulfate attack and 
decrease water requirement. 

,(later requirement for portland-pozzolan oements containing calcined clay is conSiderably 
less than th~t of cements containing diatomaceous earth or shale, and commonly is lass than 
that of oements containing volcanic pozzolans b,ut is nevertheless more than that of straight 
portland cement. For this reason, dryingshr,:l.nkage of mortar or concrete usually is i'n~ 

creased by use of calCined olay with portland cement, but not so much as if volcanio or 
diatomaoeous pozzolans ,aI'S used. Heat of hydration of oe,ment usually is reduoed by use of 
calcined clay pozzolan. Durability in freezing and thaWing, and wetting and drying, may 
not be affeoted by use of a calcined olay po,zzola.n with portland oement. Spent oil shales 
calcined after oompletion of distillation have yielded suitable pozzolan1c materials. 

Pozzolan for tho portland-pozzolan cement was used in ,the construction of Bonneville 
spillway dam and fishways at Bonneville, Oregon. The pozzolan comp,onent, containing 
68 peroent 5i02 and ;3.5 percent CaD, was obtai~ed by dredging from San Francisco Bay. 
The material was ou.lcined at 1,650. F., and the cement was then prepared by intergrinding 
a modified portland cement olinker with the calcined material in proportions ;3 to 1 by weight. 
The portland-pozzolan oement was signifioantly lower in cost than the standard portland 
cement used in construction of the Bonneville powerhouse and locks. After a oomparison of 
the finished portland cement concrete in the powerhouse and the portland-pozzolan cement 
concrete in the fishway struotures, it was concluded that the portland-pozzolan cement. 
concrete showed no cracks or oh_ecks and no leakage, and that evidenoes of segregatio'n vlere 
lacking, vlhereas the portland cement concrete is cracked, some of the cracks being of con­
siderable width, and shows numerous sand streaks and Signs of segregation. 

4. Industrial products 

Products of industrial processes, suoh 'as flue dust from power plants (fly ash), blast 
furnace slag, and powdered 'brick, have beeri used as sournes of pozzolanic materials. Howe~er, 
they will not be discussed here beoause the geoiogist will be little concerned with location 
of such materials or with the determination of their properties. 

Pozzolans and alkali-aggregate reaction 

In recent years the disoovery has been made that some rocks and minerals of aggregate 
reaot with alkalies released during hydration of portland cement and can oause rapid de­
terioration of concrete. Investigations in the field and laboratory proved the deterioration 
was effeoted by development of osmotic pressure in bodies of alkalio silica gel produoed from 
the substanoe of the susoeptible aggregate ,Particles by attack of the alkalies. 

l 
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Further investigat10ns proved that some siliceous materials would reduce or virtually 
eliminate expansion of mortar due to alkali-aggregate reaction, if the siliceous materials 
were finely ground and added to the mix as a replacement of 10 or 20 percent of the port­
land cement. 

At present, the pozzolans known to control alkali-aggregate reaction in concrete and 
mortar include: 

1. Aluminous and s1liceous amorphous substances, such as some opals and highly opaline 
rock types; certain rhyolitic volcanic glasses; diatomaceous earth; kaolinite calcined at 
1,000· F. to 1,800· F.; some less common calcined clays, such as paligorskite; and some 
artificial Siliceous glasses, such as Pyrex glass and silica fume, the latter being a by­
product of magnesium production. Available data indicate that a material containing 
kaolinite as the only active ingredient will not pass the mortar test unless the raw 
material oontains more th~n 75 percent by weight of kaolin, and is subjected to calcination 
at temperatures in the range of 1,000· F. to 1,800 0 F. Some fly ashes significantly reduoe 
the expansion of mortars due to alkali-aggregate reaction, but others do not. 

2. Many opals and opaline cherts yielding a partial X-ray, powder-diffraction pattern 
of beta-cristobalite. 

3. Caloined (at about 1,400' F.) clays of montmorillonite-type (probably beidellite) 
commonly inseparably admixed with cristobalite, and which show contraction of the atomic 
lattice as a result of calcination at 500 0 F. or 1,000 0 F. Continued researoh may indicate 
the suitability of other clays of the montmorillonite or illite (hydromica) grou·ps. 

All of the materials which pass the mortar expansion test also meet the requirements 
of the test for compressive strength of lime mortar. 

Because of the relatively few types of pozzolans whioh will satisfactorily control 
alkali-aggregate reaction, the search for pozzolans to be used at a spec1fic project is 
simplified if alkali-aggregat~ reaction is not a problem. Thus, since the aggregate is 
not deleteriously rea~tive with cement alkalies, the fly ash selected for use as a pozzolan 
at Hungry Horse Dam', )lontana, was not required to pass mortar expansion and chemical tests 
such as were devised for sel~~tion of a pozzolan for use at Davis Dam, Arizona-Nevad~where 

the concrete aggregate used caused a high expansion. In other instances, use of low-alkali 
cements may so reduce the possibility of alkali-aggregate reaction in concrete that a poz­
zolan exerting only moderate oontrol over alkali-aggregate reaction can be used safely, 
even though the aggregates are deleteriously reactive. At Canyon Ferry Dam, specifications 
permit use of fly ash with low alkali cement, although the aggregates are known to oontain 
reactive rock types. Consequently, because of ·the varied requirements, the geologist and 
project engineer should be aware of the reasons which Justify use of a pozzolan in any 
given construction. 

Conclusion 

In the foregoing discussion the nature of pozzolans and their effect upon concrete have 
been stressed. However, in addition, economic faotors may playa deoisive role in seleotion 
of one satisfactory pozzolan or portland-pozzolan cement versus another, or 1n selection of a 
portlund-pozzolan cement versus a portland cement, especially if technical factors, suoh as 
antiCipated alkali-aggregate reaction or heat development in concrete, are not cr1tical. 
Costs of purchase and transportation of the finished portland-pozzolan cement, or the purohale, 
excavation, haulage, processing, and blend1ng of the pozzolan must enter into such cost ana11111, 

Current trends of thought anticipate that 1n a comparatively short time portland-pozzolan 
cement will d1splace use of straight portland oement in many situations. The aooompany1ng 
demand for increased knowledge of the properties of pozzolan and for location (If add1tional 
sources of materials pres.ents a challenge to both the research laboratory and the engineering 
geologist. 

****************************** 

l 
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SOME MINERAL AND FOSSIL COLLECTORS THOUGHTLESS 

TheDepartmen~ ha~ received oomplaints that some mineral and fossil oolleotors are 
seemingly without feelings of responsibility when making exoavations on highway rights of 
way and on ,private property. Instanoes have been cited of places where literally tons of 
rocks and clay have been picked down and left in highway ditches, blocking drainage. This 
type of colleoting will tend to give all oollectors a bad name and ultimately place ob­
staoles in the way of geological field work. Shovels should be oarried on field trips and 
when group trips are made an official inspector should be selected from the membership to 
see that ditches are oleaned and" all litter taken oare of. 

****************************** 
INVENTORY OF WASHINGTON NONMETALLICS 

The Washington Division of Mines and Geology has recently published an inventory of 
Washington nonmetallic minerals as Bulletin J7. This bulletin, entitled "Inventory of 
Washington Minerals, Part I: Nonmetallic Minerals," is a 12 by l8-inch paper-bound, llJ-page 
edition oonSisting ofJO maps and text. Each map shows the general distribution of a given 
nonmetallic resource in the State and also locates all known oocurrences of that mineral 
in the Stllte. The t!lxt opposite eaoh map gives location, desoription, and value of every 
ooourrenoe indicated on the map. The nonmetallic minerals are in alphabetioal arrangement 
and ;the ,information is concise, oomplete, and easily readable. 

Bulletin J7 is for 'sale by the Department of Conservation and Development, Olympia, 
Washington," for $1.00 

****************************** 
OREGON MARBLE QUARRY CHANGES HANDS 

According to the Newsletter of the Raw Materials Survey, the Pacific Carbide and Alloys 
Company, Portland,. has bought the property of Enterprise Lime Company from the Reconstruction 
I!'inance Corporation. The quarry and three kilns are located near Enterprise,' Wallowa County. 
The limestone will be used in making calcium carbide at Portland. 

****************************** 

NEW BOOK ON NORTHWEST IRON ORE DEPOSITS 

itA Review of the Iron Bearing Deposits in Washington, Oregon, and Idaho" is the title 
of a bound volume Just issued by the Raw Materials Survey, Portland. The author is Carl Zapffe, 
Manager of the Northern Pacific Railway Company's iron ore properties and a well-known au­
thority on the iron ore industry. Mr. Zapffe has first-hand knowledge of the iron ore deposits 
of the Northwest and has had long experience in following the development of various projeots 
for studying these ores along with plans for putting the deposits into production. Th; book 
shows an admirable balance between the practical and the theoretical in evaluating possibilities 
of utilizing such deposits. The Raw Materials Survey has a limited number of these books for 
sale at $2.50. 

****************************** 
NEW GOLD CONCENTRATOR 

Production of a compact, lightweight, portable gravity concentrator has been announoed 
by the Northwest Machine Works, Portland, Oregon. The machine, invented by Mastin Taylor of 
HeQ.e'na, Montana, has a rated ca.pacity of ten tons of minus quarter-inch per hour. The current 
model con.iats of a trommel, hopper, and two concentrating bowls 12 inches in diameter arranged 
in series. The production"model of the maChine, which is to be available on or about October 1, 
will be equipped with two l6-inch bowls. This unit will have a oapacit~ of about 25 tons per 
hour and will weigh 600 pounds. The machine 1s reportedly designed so that it can be dis­
mantled into several small units for transportation by airplane or mule baCk. 

****************************** 

l 



September 1,4, THE ORE.-BIN 

R.I.P. 

The domes"1'o meroury indus"ry has about suocumbed. Production of mercury in the second 
quarter of 1,4, was at an annual rat. smaller than in.any year covered by the produotion 
record beginning with 1850 aocording tc the U.S. Bur.au of Mines in its Mercury Report No. ,1. 
Primary production for the quarter amounted to 1,460 flasks or at an annual rate of 5,840 

.flasks. This oompares with 51,,2, flasks in 1,43, the high point in domestic war production. 

During the second quarter of 1,4, the prinCipal production came from the Bonanza mine, 
Douglas County, Oregon, and the Mt. Jackson (including the Groat Eastern) mine, Sonoma County, 
California. 

Imports during the quartor amounted to 2,,4,2 flasks - a new high record for a 3-months' 
period. Italy, MeXico, Yugoslavia, Spain, and Japan supplied the metal imported, with Italy 
supplying ,2 percent. Most of the imported metal was purchased by the Economic Cooperation 
Administration and was consigned to the national stookpile. 

Domestic oonsumption was 7,600 f'tasks for the quarter. Although this figure is at a 
rate less than war and postwar rates, it compares favorably with the prewar rate of con­
sumption. 

The market prioe for the metal during the second quarter showed weakness and the average 
was $6 a flask less than in the first quarter. A reoent quotation in the E&MJ Metal and 
Mineral Markets gave the price as $73-$74 a flask. 

****************************** 
EUGENE MEETING OF MINERALOGICAL SOCIETIES 

The Northwest Federation of Mineralog~oal Societies held its 1,4, oonvention in Eugene, 
Oregon, September 2, 3,' and 4, under the sponsorship of the Eugene Mineral Assoo1!i.tion. 
Through the generous cooperation of the University of Oregon, exhibits and lectures'were 
held in buildings on the campus. Theprinoipal speaker was Dr. Warren D. Smith, professor 
emeritus and former head of the University Department of Geology and Geography. Many fine 
exhibits were shown on the main floor of McArthur C·curt. At the annua.l ba.nquet Mr. Phil Brogan 
of Bend, the well-known writer on Oregon geology, was master of oeremonies. 

****************************** 
PERCENTAGE DEPLETION ALLOWED PERLITE AND DIATOMITE 

Section, of H.R. 5268 whioh amends certain provisions of the Internal Revenue Code 
provides for peroentage depletion of depOSits of perlite and diatomaoeous earth. Depletion 
allowano·e for these two minerals has not heretotore been allowed in the code. It is pro­
posed to allow percentage depletion with respect to perlite and diatomaoeous earth only in 
the dry orude mi.neral form before grinding or any other preparation for any partJ,cular 
market. As with other minerals in t~e group, 15 peroent of the gross inoome is hllowed 
and the provision makes inapplicable to these two minerals allowance of depletion on the 
basis of discovery value. The Senate Committee on Finance has reported favorably on the 
amendments and has recommended passage of the bill. 

****************************** 
NORTHWEST NEEDS INDUSTRIAL CARBON 

Industrial carbon, an essential material in the developmQnt of Northwest metallurgioal 
iildustries, must be developed in large quantities or brought into.the region economically 
it Northwest industrial expansion is to continue. This 1s the meat of a report Just issued 
by the Department of the Interior Paoific Northwest Field Committee. The author is Ivan Blooh, 
consultant. Aluminum production in Washington and Oregon now requires about 160,000 tons of 
petroleum coke a year. Industrial consumption of coke and ccke breezes is between 100,000 and 
150,000 tons. Practically all of this carbon must now be shipped in. The report is entitled 
"Survey of Industrial Oarbon Requirements of the Pacific Northwest" and 1s available at the 
Department of the Interior Pacific Northwest Field Committee, 506 Failing Building, Portland 4, 
Oregon. 

****************************** 
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DOMESTIC PRODUCTION OF ROOFING GRANULES IN 1948 

Aooording to U.S. Bureal,l of Mines Mineral Karket Report No. 1755 Revised, produotion 
of roofing granules in the United States during 1948 was 1,485,690 tons valued at $20,977,831, 
or an average per ton of $14.12. The production in the various classifioations was as follows: 

Class1fioation 

Nat.ural 
Artifieially colored 
Briok 

Short ·tons 

448,150 
1,002,430 

35,110 

$ 3,828,307 
16,563,351 

586,173 

****************************** 
MILL TAILINGS OWNERSHIP 

Average 
value per ton 

$ 8.54 
16.52 
16.70 

Of considerable interest to mining men is the decision regarding ownership of mill tailings 
handed down in the Nevada Supreme COl,lrt recently. Briefly stated, mill tailings are personal 
property and are not subject to location as part of a mining claim. This holds true even Cor 
tailings from custom mills which treated ore belonging to one or more owners. 

*** •••• ****************.****** 
EXPLORATION UNDER1'tAY AT TUllGSTEN PROPERTY 

Surface explorat10n work is continuing at the Bratcher tungsten mine near Ashland, Oregon. 
Present work 1s planned to determine the lateral extent of the ore as well as to explore the 
immediate area for additional deposits. Initial shipment of 97 tons of ore to the Tulare County 
tungsten mines plant at Lindsey. California, yielded 109 units of tungsten trioxide. 

******************************* 
OREGON GOLD LODE PROPERTY INSTALLS MILL 

Operations have begun at the Gold Plate mine near Galioe, Josephine County. A four-stamp 
mill has been installed and milling is expeoted to begin in the near future. The mine is 
owned by W. W. Phillips and Charles Skeeters. 

****************************** 
URANIUM DISCOVERY 

A potentially important discovery of uranium bearing ore in the Marysvale, Utah, district 
appears to contradiot all the accepted theories ooncerning seoondary uranium deposits. 

Heretofore the theory has been that seoondary uranium ores do not OCCl,lr over large areas 
and that they are not highly disseminated through the formations. Ordinarily (in this oountry 
at least) they appear in small lenses in sandstone (such as the oarnotite in Colorado and Utah) 
or in narrow veins in granite formations. neither do soluble secondary uranium ores usunJly 
persist to a depth of more than a few feet at the most. 

But in the Marysvale discovery all these generally aocepted rules are contradioted. A 
sulphur oolored ore, whiah appears to be autunite, is widely di.sseminated in an andesitio por­
phyry whioh is bounded on the north and south by rhyolite porphyry. It has been drilled to a 
depth of 135 feet along a 30· slope for a distanoe of 800 feet along the slope and is several 
hundred feet" in width. 

Autunite is a oaloium-uranium-phosphate which in the pure state contains 60 peroent 
uranium oxide. It fluoresces brightly, &S does the Marysvale Qre. Small samples of the dis­
covery have shown a uranium oontent of 0.36 to 0.76, whioh is within the range of shipping 
quality. Its high solubility indicates an easy milling problem and the size of the depOSits, 
whioh might be muoh greater than explorations to date have shown, suggest that it could be 
mined by low-cost open pit methods. 

The property is being developed by the Bullion Monaroh Mining Company. 
(From West Coast Iron Age, September 13, 194,) 

**************************************** 
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OREGON'S 1948 MINERAL PRODUCTION SHOWS BIG INCREASE 

Total val ue of Oregon' 5 mineral production in 1948 am.ounted to $24,980,000 acoording 
to a preliminary estimate of the U. S. Bureau of Mines. This is an increase of more than 
55 percent over the value for 1947. The increase is especially remarkable since metallic 
mineral production was and still is at a very low ebb because of the severe decline in gold 
mining during and Since the war. Value of metallic mineral production in 1948 was about 
$630,000. Thus the value of nonmetallics in 1948 was more than 97 percent of the total. 
This upsurge in nonmetallics produotion is directly due to the increase in construction 
activity Since the war, reaching a high point in 1948. The value of oregon's nonmetallics 
production has nearly tripled since 1945. 

Nonmetallic minerals in general are low-prioed products and must be consumed near 
the point of produotion so that produotion of nonmetallics usually depends on popUlation. 
As popUlation increases, demand for nonmetallics increases. To a certain extent the increase 
in Oregon's popUlation is refleoted in the large inorease in production of nonmetallio 
minerals. 

A break-down of minera.l production as wall as a graph showing production for the 
past 10 years follows: 

Mineral Production of Oregon in 19 lI8·!1 

Quantity 

Chromite •• 
Clay, raw 
Copper 
Gold • • • 
Lead •• 
Mercury 

short tons 
do ••• 
do ••• 

• troy ounces 
short tons 

flasks 
Pumioe • .hort tons 
Sand and gravel do ••• 
Silver. • •• troy ounoes 
Stone ••• short tons 
Other: Cement, ohromite, d1atom1te, 

heavy olay products, perlite, 
and quartz 

Total ••• 

!I Preliminary. 
V Value included with "Other." 

3,345 
172,168 

2 

14,611 

7 
1,351 

106,277 
8,384,755 

13,596 
;3,682,420 

Va.lue 

y 
$ 128,586 

868 
511,385 

2,506 
103,338 
307,274 

10,628,889 
12,305 

5,733,658 

7,551,000 

$24,980,000 
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Graph Showing Oregon's Mineral Produotion 1938 to 1948 
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(Reprinted from CONTRIBUTIONS OF THE METEORITICAL SOCIETY, 
POPULAR ASTRONOMY, Vol. LVII, No.2, February, 1}49.) 

THE MINERALOGY AND ORIGIN OF JOSEPHINITE* 
Russell A. Morley 

399 North 18th Street, Salem, Oregon 

ABSTRACT 

vo 1.11,' no .10 

Josephinite is a naturally-occurring, terrestrial nickel-iron alloy, found along Josephine 
Creek, Josephine County, Oregon, and associated with stream gravelS as water-worn pebbles, 
sometimes ellipsoidal in shape. A group of more than 75 specimens examined gave the following 
physical and chemical data: average sp. gr., 5.66; hardness, 4.5 to 5.0; streak, lead-gray; 
luster, metalliC; fract~re, hackly; malleable, seatile; strongly magnetic; opaque. The group 
of specimens examined ran as follows; largest dimension. 3.2 mm. to 31.4 mm. The chemical 
formula for josephinite is written usually as Fe2Ni5' altho josephinite contains also a little 
cobalt, phosphorus, and sulfur. 

Josephinite is a naturally-occurring, terrestrial nickel-iron alloy, found associated 
with stream gravels along Josephine Creek, Josephine County, Oregon. It was first reported 
by W. H. Melville in The American Journal of Science, 43, 509, 1892. Josephinite is formed 
probably by the ma.gma.tic separation from peridotite magmas; these are later altered by hy­
dration to form serpentine. Josephinite is found associated with chromite, magnetite, gold 
silver, and platinum, in stream gravelS; because of its high specific gravity, 1t tend~ to 
collect at bedrock, together with the afor~mentioned minerals, where it may be recovered by 
sluicing. For many years mineralogists have assumed that Josephinite was derived from the 
serpentine thru which Josephine Creek has cut its channel; actual samples have never previously 
been described, however, in which Josephinite was found adhering to its serpentine matrix. 

*(Altho this paper is, strictly speaking, on a mineralogical, rather than a'meteoritical 
subject, it is here included because of the similarity in chemical composition between 
Josephinite and nickel-rich ataxites (cl. = Dl), and because Josephinite itself has occasionally 
been suspected of being meteoritic in nature.-F.C.L.) 

Paper published by permission of Mr. Russell A. Morley. 
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From this lack of evidence, the idea that Josephinite might be of meteoritic origin was 
obtained. Some investigators have thought that perhaps blebs of molten metal, showered 
from a large meteorite, might have been responsible for its occurrenoe; others have reasoned 
that part of a large meteorite, perhaps the missing Port Orford, Curry County, Oregon, 
(C.N. = 1245,428), pallasite diSintegrated, covering the area with thousands of small me­
tallic fragments, later to be washed down and to be deposited in the Josephine gravels. 

In the summer of 1948, I proposed to Dr. J. Hugh Pruett. astronomer of the Un1versity 
of Oregon, that I should make a study of Josephinite and attempt to prove def1nitely whether 
it is of terrestrial orig1n. With the kind coHperat1on of a number of m1ners in the Kerby 
area, I was able to secure about 75 specimens of this m1neral; in add1t1on to study1ng these 
speoimens, I made an extens1ve 1nvestigat1on of the Josephine Creek area, pay1ng part1cular 
attention to the stream gravels. In the course of this work, I brought to light several 
fine specimens of Josephinite with serpent1ne matrix adher1ng. 

The acoompany1ng data (in Table 1) resulted from a laboratory examination of this 
mater1al. From these data it will be noted that myobservat1ons warrant the suggest10n 
that a change should be made in the reported specif1c gravity and hardness of Joseph1nite. 
The present reported specific gravity is 6.20. and the· hardness, 5.0. A careful check of 
·the specifio gravity of the 15 specimens listed in Table 1 yields an average specifio gravity 
of 5.66. The specifio gravity ranges from 4.4; to 6.,4. The lower specific ~ravities are 
due probably to oxidation products. The hardness ranges from 4.5 to 5.0. 

'UilLE 1. PHYSICAL 

Specimen No. Specifio Gravity 
1 5·,2 
2 4.4; 
; 4078 
4 5·17 
5 5.5; 
6 6.80 

7 5.66 
8 6.,1 

PROPERTI~S OF JOSEPHINITE , 
Specimen !lo. 

9 
10 
11 

12 
1; 
14 

15 

Specif1c Grav1ty 

5·,6 
5.32 
5.43 
5·01 
6·53 
6.,4 

5.43 

Average sp. gr. of specimens 1 to 15 inolusive: 5.66; lowest sp. gr. observed: 4.!13; 
highest sp. gr. observed: 6.,4. S·treak, lead-gray; luster, metallic; fracture, hackly; 
malleable, sectile; strongly magnetic; hardness, 4.5';;5.0. 

Joseph1nite is found occurr1ng in stream gravels as water-worn pebbles, some of which 
are ellipsoidal in shape. A group of more than 7, specimens examined ran as follows: 
largest dimenSion, 3.2 10m. to 31.4 mm. The mineral has been reported as occurring more 
rarely in the form of much larger specimens. 

TABLE 2. CHEMICAL PROPERTIES OF JOSEPHINITE 
(The ohemical formula is written usually as Fe2Ni, or FeNi 3.) 

FeNi;: 16 of {Fe = 
Ni ,.. 

b'e2Ni,: %of <Fe = 
Ni = 

Analysis· 
b'e 25. 2l1 % 
Ni 74.17 
Co 0.46 
Cu Nil 
P 0.04 
S 0.0, 

Si02 Nil 
Total 100 % 

27.,7 
72.43 

24.08 

75·~2 

Josephin1te is soluble in NH0 3 ; it 
gives a scarlet preCipitate with dimethyl­
glyoxime reagent after the removal cf the 
iron by preoipitation with NH40H. 

• Ii'rom F. S. Dana's Syst.em of U1nerEl.logy, 7th Ed., 1, 117, 1944. 

• 
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A BRILLIANT DISCOVIi:RY 

Titanium dioxide is a white powder used in making the best white paints, paper, plastics 
new and better variet.ies and even Milady's fatle powder. In recent years research has provided 

and the quest oontinues for still higher quality. It t.ook a drama.tio 
scientists decided they could get better optioal measurements if they 

turn recently when 
had large crystals 

They produced the large orystals and were rewarded with inst.ead. of the fine white powder. 
. ., '0.1 " . 

a brilliant discovery; they had gems more brilliant than diamonds. The new "Titania" gems 
can be produced in clear crystals as well as blue and amber variations. Although more bril­
liant than the diamond, they are not so hard, therefore not so resistant to wear. 

It may seem strange that such a large difference in physical properties is obtained 
Simply by changing the particle size. However, this is a very important factor and con­
siderable research has been done to determine the optimum size of the tiny particles of 
titaniu,Q dioxide so that they will have ~aximum whiteness. The best size for whiteness 
and opacity is about 1/125,000 of an inch across eaoh particle. With the "Titania" gems 
the effort will be in the opposite direction; it will be desirable to have the crystals 
as large as possible. 

Many materials sholf a similar change when produced in a. large crystalline oondition 
instead, of very small orystals. We like our table salt as a fine white powder but the infra­
red spectrosoopist uses it as a clear transparent crystalline plate like glass. He makes 
little containers with it to hold the organic liquids he examines with infrared radiation. 
Ordinary glass containers would not allow the r~diation to pass through. 

Usually we think of glass as a clear transparent material but if we grind it to a fine 
powder it is white like salt or titanium dioxide. But, if we roplace the titanium dioxide 
in the white enamel with the powdered glass the enamel loses its whiteness oompletely. The 
physicist explains this by saying that titanium dioxide has a very high refraotive index. 
This also explain~ its greater brillianoe tha.n the diamond; for titanium dioxide the re­
fractive index is 2.70 and it is only 2.41 for the diamond. ~'rom high school physics we 
remember, probably, that the refractive index is a.measure of the extent to which a material 
will refraot or bend the light as it passes through it. 

A few years ago the only type of titanium dioxide available had the crystal structure 
of anatase with an effeotive rerraotiv~ index of 2.55. By rearrangement of the atoms in 
the crystal, the rutile structure wus developed having a 1:"ei'ractivf) index of 2.70 Yfith 0. 

Donsllquent inflrease in tinting strength and hi.ding power. No ·thought 1vas given at -that 
time to making gems more brillio.nt than the diamond, the abject was to make white pa.ints 
and enamels more opaque. It waS highly suooessful in this respect as the paint manufaoturer 
well knows and also the painter and househ:llder when he applies the improved paint. The 
oonsumers of titanium dioxide will be glad to know that it is now more freely available, 
thanks to increased produetion facilities and improvements in processing. 

(From "For Instance" No. 49, 1949, published by American Cyanamid Company, New York, ~.Y.) 

*************'**************** 
PRODUCING TUFF BUILDING BLOCKS 

Tuff Stone Comp~ny, Inc., of Portland is currently producing sawed blocks of volcanic 
tuff at a quarry located 6 miles northeast of Sublimity in Marion County, Oregon. William R. 
Singletary and Fred M. Franklin head the operation which is cutting 8 by 8 by 16-inoh blocks 
from the quarry face. The rock has the formational name of Fern Ridge Tuffs. 

****************************** 
IT PAYS TO ADVERTISE 

At the cost of a sign posted along the highway, one enterprising individual has succeeded 
in clearing his land of worthless boulders distributed in large numbers oval' his fields. The 
sign, which can be seen on U.S. Highway 30 several miles east of pendleton, offers "petrified 
watermelons" free for the hauling away. The "melons" are aotually rounded, elongate basalt 
boulders, but tourists have hauled away 500 tons of them, the owner reports. 

****************************** 
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DO YOU OlN SOME GOLD? 

In general, persons are required by law to have'a 'government lioense in order to 
possess or deal in gold. Exoeptions are given below as oontained in the Gold Reserve 
Aot of 1234 as amended to April 15, 12~2. 

71 

Natur~l gold may be held, bought, sold, and transported within t~e Vnited States with­
out the neoessity of obtaining a government lioense. Natural gol~ is defined by the Treasury 
as gold reClovered from natural sources which has not been melted, smelted, or refined or 
otherwise treated by heating or by a Clhemioal or eleCltrioal process. Thus the only gold 
which would oome under the Treasury definition and whiClh may b,e bought and sold in this country 
without any strings attaClhed is metalliCl gold obtained, from a natural sClurCle by meohanical 
means only - that is by such met'hods as sorting, 'washing, sluioing, sClreening, and tabiing. 

Gold obtained in the form of sponge, whi,ch results from retorting gold amalgamated 
with meroury, may be held and transported without a license by the person retorting the 
amalgam, provided that the person shall hold at any one time an amount not in excess of 
200 troy ounces of fine gold. The person holding such gold may dispose of it only to 
the United States mint or to a person holding the proper government liClense. 

Gold coin of value to Cloin oolleotors ma.y be aClquired, held" transported within the 
United States, or imported without the neoessity'of holding a lioense. However, such c01n 
may not be exported without a license from the Direotor of the Mint. There 1s a special 
provision conoerning quarter eagles ($2.50 pieces). These may form a part of a oolleotion 
for historioal, scientifio:,ornumismatio purposes, except that suoh colleotions may not 
have more than four quarter eagles of the same date and deSign struck by the same mint. 

A person engaged in an industry, profession, or art which requires gold for the le­
gitimate conduct of such aotivities may import unmelted sorap gold and may aoquire, hold, 
melt, and treat gold in any form without a lioense provided the aggregate amount of suoh 
gold'does not exoeed at anyone time 35 troy ounces of fine gold. This gold must be used 
by the person possessing it in his actual bu~iness of fabrioating or in his profession o~: 
art. 

A person may hold at any one time not more than 35 troy ounces of fine gold in the form 
of unmelted sClrap. He may furnish it only in sUClh form to persons authorized by license or 
otherWise, to acquire unmelted sClrap gold, or he may sell it in unmelted form to the United 
states. Such persons may acquire gold for these purposes only from: 

(l) A person duly liClensed by the government. 
(2) A person authorized Under the regulations to hold and dispose of lold 

without a lioense. 
(3) A United States mint or assay oCfioe. 

P~rsons as specified above may not sell or otherwise dispose of gold except ,as unmelted' 
scrap gold, or fabricated gold, or in metals containing not more than 5 troy ounCl~s per 
short ton, or gold in it. natural state; provided that gold filings, clippings, and the 
like which result from the legitimate oondu,ot of the work in whioh the person is engaged 
may be disposed of in the sallie form to liClensed persons or to, the United states. 

No person may acquire, hold, tra'n,sport, melt or treat, or import gold Cloin or gold derived 
by any person from lold coin or any gold which has been held in noncompliance with the Act of 
Maroh 9, ,1933, any exeoutive orders or orders of the SeClretary of the Treasury issued thereunder. 

************************* •••• * 
EASTERN OREGON MINING NEWS 

Andrew Murray and associates report plans to conduClt a testing program next spring on 
potential dredge placer in the vicinity of Greenhorn, Grant County. This plan is the result 
of preliminary testing reClently cO,mpleted. 

• * * * * 
Placer operations conducted throughout the past .ea80n by Anthony Brandenthaler on ground 

in the Virtue Flat area of Baker County, have proved sUClcessful. An average of four to five 
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men have been eQployed sluicing with water pumped from the old Virtue mine. Operations will 
be suspended this winter, but a larger oapacity pump is to be installed for use during the 
coming season. 

* * * * * 
Dredging operations by Porter & Company will be oontinued on the present Olive Creek 

set-up in Grant County for another season. Next season the dredge is to be moved to a 
property on Crane Creek also in Grunt County. 

* * * * * 
Kenneth Grabner and Ralph Leonhardy have just completed construction of a small mill 

at the Thomason mine near Unity, Baker County. This property was opened last year by 
Leonhardy and Vinson. An estimated 5000 tons of ore 1s reported to have been milled at 
that time in the mill at the nearby Bull Run mine. Vinson 1s no longer connected with the 
enterprise. Grabner 1s owner of the Grandview mine which is adjacent to the Thomason claims, 
and the present plans are eventually to work tho Grandv1ew property in conjunction with the 
Thomason operation. 

****************************** 
OREGON GEOLOGISTS CORNER GEOLOGY JOBS IN NEW MEXICO 

John Eliot Allen, formerly geologist with the Oregon Department of Goology and Mineral 
Industr.ies and later as'sociate professor of geology, Pennsylvania State College, has a.ccepted 
the position of head of the Department of Geology at the New Uexico School of Mines at Socorro. 

Stewart Jones, Oregon State College graduate, who obtained his doctorate in geology at 
Columbia University, Ilew York City, is assistant professor of geology at the New Mexico 
School of Uines. 

J. Paul Fitzsimmons, formerly geologist w1th the Oregon Department of Geology and Mineral 
Industries and the U. S. Goologioal Survey, who obtained his dootorate at the University of 
Washington, is no\'{ assistant professor of geology at the University of New Mexico at Albuquerque. 

Eugene Callaghan, University of Oregon graduate, formerly with the U.S. Geological Survey 
and later head of the Department of Geology at the University of Indiana, is now Direotor of 
the New Mexicc Bureau of Mines and Mineral Resources, Sooorro. 

Philip F. McKinlay, Oregon State College graduate, is a geologist with the New Mexioo 
Bureau of :Jines and Mineral Resources. 

****************************** 
GOLD 

At a. reoent press oonference, Treasury Seoretary Snyder again denied rumors that he '/ill 
increase the price of gold or that the United States will return to the gold standard. His 
denial was issued after reporters had queried him about rumors as to a possible gold prioe 
change as the result of the devaluation of fore1.gn currencies. 

Prompted by the press conference questioning, the Treasury Department issued a. fo~al state­
ment concerning the legal authority to change the gold content of the dollar and the Tr~asury's 
p,.i.:.s for gold. The statement deoIa.r·ed: (1) only all Aot of Congress oan now alter the statutory 
gold content of the dollar; (2) the authority of the Presi~ent to change the gold content. of the 
dollar by exe(\utive proclamation exp1red Juno 30,.1943; (3) wh1le the Secretary of the Treasury 
has autho!'i'ty to purchase and sell gold at suoh rates and upon such terms as he may oonsider lIIoSt 
advantageous to the pub110 interest, h1s authorit.y 1n this respeot 1s limited by United States 
ob11ga'tion$·as a member of the Monetary Fund and the Bretton Woods agreement. The statement ex­
plained that no offic1al of the United States can propose any change in the par value of the 
United States dollar to the Fund unless Congress author1zes suoh action by law. 

(From American Uin1ng Congress Bulletin Service, No. 32, October 10, 1949.) 

*****.********************************** 
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IIISTORICAL OUTLINE OF THE MINING LAWS 

Introduotion 

The mining laws of European countries had an influenoe in the setting up ,of a system 
of mining laws in the United States. The laws governing mining operatione in continental 
Europe were, as might be expected, based on crown ownership of mineral lands and govern­
mental control. In England mining laws were liberally administered and individual enter­
prise and initiative were recognized by Parliament in giving statutory authorization to 
local rules and customs of miners in Cornwall, Devon, and Derbyshire. Spanish law was the 
rule in Mexico except for minor changes made in the setting up of the Republic of Mexico 
in 1821. Mines were the property of the government but title and possession could pass 
from one sub je ct to another. Royal tie s were payable to the gov,ernment. Disc overers of 
mines could acquire claims or"pertenencias," and rules were established by t'he government 
for locating, recording, and muintaining possessory rights. rhese Mexioan laws and customs 
had a strong influence on rules set up in the organization of the first mining distriots 
in California. 

Early United States laws 

When California became United States territory, llexican mining laws then in fore .. Y1E1re 
abrogated. Therefore to prevent extreme chaos California miners lost no time in setting up 
their own rules and regUlations to protect claim owners and to regulate the locating and 
recording of mining claims as well as to specify the amount of work required to maintain 
title. rhis unprecedented procedure was later formally approved by Congress and the Supreme 
Court of the United States even though in reality the miners were trespassers and took the 
law into their OY1n hands, as was their custom ln matters of criminal law. 

The California gold rush focused attention on the need for a uniform mining code. 
The need became more acute after discovery of the fabulously rich Comstock lode at Virginia 
City, Nevada, with the attendant boom and confusion over the multitudinous mining locations. 

During this early pioneer period from 1848 to 1866,' mining laws were ln a very unsettled 
condition. At first there were the loose looal rules and customs. Later, states and ter­
ritories set up regulations whioh were an outgrowth of the local rules. These regulations 
gave uniformity to the code within the state, but there were variations among the different 
stutes, especially in the size of mining claims. Discovery of valuable mineral preceding 
appropriation of the claim was generally recognized as was a work requirement for maintaining 
possessory rights. These were fundamental and were so oon.la •• ed by the courts in oontests 
of property rights. 
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Lode Law of 1866 

In this early unsettled period Congress recognized the need for formulating a definite 

mining code, but there were many divergent opinions as to the best policy and the proper 

machinery to implement that policy. Congressional action was delayed session after session 

but the pressure for action grew until the summer of 1866 when the so~oalled Lode Law of 

1866 was passed. 

There were several laws passed prior to 1866 which influenced the act of that year. 

The Department of the Interior was established by statute on Maroh ), 1849, and from then 

on this department had jurisdiotion over public lands~ In 1864 and 1865 laws were passed 

regulating sale of coal lands. On May 5, 1866, a law was passed which was concerned with 

the boundaries of Nevada and provided for maintenance of possessory rights in mining claims 

of a particular mining district in which local rules and regulations were declared valid, 

but this law expressly stated that fee title was not granted to mineral lands held by 

possessory title. The Sutro Tunnel Act was approved July 25, 1866. It granted rights of 

way and other privileges to Adolf Sutro and associates for the construction of an explora­

tion and drainage tunnel to cut the Comstock Lode. This act also recognized mining regula­

tions set up by the Nevada legislature. (The Sutro tunnel was finished too late to be of 

service and was probably unwarranted in any event. It was a financial failure to everybody 

concerned except sutro.) 

On the day following approval of the Sutro Tunnel Act, Congress passed the "Lode and 

Water Law of 1866." This was the first law whioh formulated a national polioy under which 

title to mineral lands could be acquired. Later laws repealed or superseded most of the 

prov1sions of this act but7*as important in establishing a means of acquiring title to 

min1ng claims under Federal law. It confirmed the rights acquired under local rules and 

established a definite policy that mineral lands of the public domain should be open to 

exploration and location. Even· then Congress recognized the importance to the nation of 

encouraging mineral discovery and development. 

As the name of the 1866 law indicates, 1t was concerned with lode claims. It made 

no provision for acquir1ng title to placers. The Comstock Lode was then much in the public 

eye and the spectacular boom in placer dep9sits was on the wane. Lode mining was gaining 

in importance and popularity even outside of the Comstock, and a national lode law became 

essential in ord~r to avoid ~haos among mining titles. Senator Stewart of Nevada, 00-

author of the act, was the prin~ipal for~e behind its passage. The law was built around 

the conception of a tabular vein deposit; the surface containing the lode was incidental. 

The law was unsatisfactory as a national mining law and was subjeat to many Land Office 

interpretations and court decisions. However, as stated above, it made a start on basio 

policy including the law of extralateral rights which permitted a claim owner to follow 

a vein beyond the claim's sidelines under certain conditions. This law was clarified by 

the act of 1872. 

Placer Act 

On July 9, 1870, Congress passed a placer law as a corollary to the Lode Act of 1866. 
The Placer Act defined a placer as "all forms of deposits excepting veins of quartz or 

other rock in place." This definition left certain types of mineral depOSits, lat.er to 

beoome important, in a "no man's larid" requiririg court decisions to place th~m in one 

camp or another. The act ~as important in placing entry, location, and patent of placer 

claims on the same footing as lode claims. It prescribed claim areas and methods of 

location. 

Act of 1872 

On May 10, 1872, Congress passed a new mining law known as the General Mining Act of 

1872. It embraced in the one act pro~isions covering both lode and placer claims. These 

provisions form the basic mining laws of today. In its declaration of policy the act states 
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that "All mineral deposits in land belonging to the United States are hereby open to ex­
ploration and purohase and the lands in whioh they are found to oooupation and purohase." 
Thus the polioy was deolared to be that both the deposits and the lands containing them 
were lns!parable as far as original entry and patent were conoerned. The entryman located 
a surfaoe area oontaining a mineral deposit, not Just a mineral deposit or lode as in the 
1866 law. 

The 1872 Aot speoified the maximum area embraoed in lode olaims (1500 feet long by 
600 feet wide), a speOifioation whioh was indefinite in the Aot of 1866.' In addition, the 
aot fixed the amount of annual work, olarified rules for marking boundaries, reoording and 
patenting, and provided for looation of tunnel sites and mill sites. 

Summar7 

The 1872 Aot formed the framework of our mining laws but the whole fabric of these 
laws is made up, in addition, of subsequent legislation, both state and federal, oourt 
decisions, and administrative aots and rulings.!! Important among these acts and rulings 
are the following: granting certain lections of the public lands to states for the purpose 
of enoouraging eduoation and the maintenanoe of publio sohools; the Timber and Stone Aot 
of 1878; the granting of lands to railroads to encourage construction; granting of town­
site lands; homestead and townsite laws; Pore It Reserve acts; formation of Indian reeerva-
tiona, national 'parks and national monuments; the leasing laws of 1917 amd 1920. the Taylor Grazing 
Act of 1934; arid the many administrative withdrawals of land for power sites and for the 
purpose of classif~oation. Of importanoe to Oregon was the 0 and C Railroad Land Revestment 
Act which in 1916 returned railroad grant lands in Oregon to the federal government. In 1937 
these lands were put under.a sustained timber yield program, and later special mining regu-
lations applioable to these lands were promulgated by the Bureau of Land Management, successor 
to the General Land Offioe. 

In formulating the mining lawa Congress reoognized some basic facts regarding mineral 
lands of the public domain - namely, that it was essential to the public welfare for mineral 
depOSits to be found and developed; that an incentive in the way of a reward for hardship 
and labor must be offered the prospe4tor to make the searoh for minerals attractive; that 
this incentive should be commensurate 'with the risks involved; that the real prospeotor is, 
above all, an exponent of individualism and extreme optimism; that a minimum of governmental 
regulations should be set up; and that valuable mineral deposite are generally buried and 
may not be evaluated the same as timber land, agrioultural land, and game resouroes. 

Enoou'ragement to the, prospeotor was the keynote of the early statutes for it was 
reoognized t'hat the pr,ospeotor provides an all-important link in the ohain or finding, 
developing, and produoing minerals - a link that oannot be formed by government~mine operators 
or inves'tors. The building up of a great mining industry in the West, and a mineral produot1,on 
that oontributed heavily to the winning of three wars bear witness to the wisdom of Congress 
in formulating the mining laws. 

Referenoes 

Lindley on Uines, by Curtis H. Lindley, )rd ed., 1914, Banoroft-Whitney Company, San Franoisco. 

Mining Law in Reoent Years, by William E. Colby, California Jour. of Mines and Geology, 
vol. 44, no. 3, July 1948. 

United States Mining Laws, Ciro. No~ 430, Dept. of Interior, Gen. Land Offiae. 
l!'. W. L. 

!/With a few minor exoeptions the mining laws apply only to the public land states of the West 
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South Dakota, Utah, Washington, Wyoming, and Alaska Territory. 
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GALLIUIl 

Gallium - that rare metal with the unusual properties which, last spring, Alcoa an­
noun~ed it was deriving from bauxite - is in the news again. Almost simultaneously two 
sepan.te bran(}hes of the U.S. Navy are reported to have been in,rElstigating potentialities 
of the metal as a treament for bone oan~er and as a heat carrier for an atomic power plant. 

According to a story that appeared in the Washington, D.C., rimes Herald, the Chemical 
Society of WaShington was told by Navy Commander Horace G. Dudley that a radioactive form 
of gallium had been used experimentally for bone tUMor treatment at the Naval Medical Center, 
Bethesda, Maryland. 

The \fall Stroet Journal, in a story by Ray Cromley, revealed that the Office of Naval 
Research and the Atomic Energy Commission were conducting experiments to determine what the 
metal can do in the way of helping make atom power praotical for industrial plants, ships, 
planes, and rockets. 

In its experiments with radioactive gallium, the Nayy has injected the material into the 
blood streams of mice in which bone <tumors were present. It emits electrons and high energy 
X-rays so violently that the hypodermic needle had to be guarded with a lead shield to pro-
tect the handS of laboratory workers from severe radiation<burns. Within a few hours after 
its injection into the animals marked concentrations of gallium were found in the tumor mass. 
If present indications are upheld, <said the Times Herald, radioactive gallium may prove to be 
the most valuable oontribution yet made to bone cancer treatment by the new radioactive ma­
terials which have followed the atomic bomb and which are made in .the government's uranium piles. 

Office of Naval Research is looking into the possibilities of gallium along other lines, 
says the Wall Street Journal. In their efforts to create a practioal stomic pcwer plant, one 
of their chief problems has been how to collect the tremendous heat from an atomic pile and 
use it for producticn of power. Water heated to steam isn't usable because steam. as a ccl­
lector of heat, is practical up to only about 600 degrees Fahrenheit. Scientists say atomic 
power plants will wcrk most efficiently at temperatures of about 3.500 degrees. 

It is here that gallium comes intp the picture. Its phYSical properties are such that 
although it is solid at temperatures approaching the freezing point of water, it will become 
liquid at around 86 degrees Fahrenh<eit. But", it will not boil until above 25000 Fahrenheit. 
Thus, as a colleetor of heat from atomic piles it holds much promise <for transfe<rr1ng this 
heat to a gas which would drive turbines to create electrio energy. Stumbling block beyond 
this point is the search for a material to hcld the gallium while it is at suoh high tempera­
tures. Its chemical natu~e is such that it eats into most containers. The metal is now shipped 
in soljd ferm in small rubber containers. The rubber is then stripped from around the solid 
contents to free it for us~. 

Discovered in 1875, gallium is not new. Up to now, however, its chief use has been in 
thermometers to measure high temperatures. More recently it has been used experimentaliy in 
making amalgams for filling teeth cavities. 

Fcund 1n combination with most important metals and even with coal, gallium is so thinly 
spread in its natural state that it is economically produced only as a by-product of refining 
cther metals. Gallium is now be1ng produced at a cost comparable with some of the precious metals. 

From The Alooa News, Pittsburgh, fa., issue of October 3, 1949. 

***************************** 
LIMESTONE SHIPPED TO PORTLAND CARBIDE PLANT 

A 5-car shipment of limestone frcm its recently acquired marble quarry near Enterprise, 
Oregon, was received on October 25 by the Pacific Carbide and Alloys Company, Portland. 
Regular 5-car shipments will follow periodically. Paoific Carbide and Alloys Company bought 
the Enterprise quarry from the RFC. The stone, of high purity, is burned in< kilns at the 
carbide plant in Portland. 

****************************** 
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PERCENTAGE DEPLETION OF PERLITE AND DIATOMACEOUS EARTH FAILS 

H.R. 5268 of the 81st Congress oontained amendments to the Internal Revenue Code. 
Seotion 2 of the bill provided for peroentage depletion for perlite and diatomaoeous earth. 
The bill passed the House but the Senate amended the bill to tnolude other materials be­
sides perlite and diatomaceous earth which would oome under the percentage depletion pro­
vision. These other materials were "tripoli, granite, marble, borax mines and deposits, 
sand, gravel, stone, caloium and magnesium oarbonates, and all other nonmetallio olays and 
minerals." The conference committee failed to agree and eliminated the amendment with 
the understanding that the entire matter of percentage depletion w'i11 be considered early 
next year after full study and hearings. Therefore Publio Law 378 whioh amends the Internal 
Revenue Code acoording to H.R. 5268 contains no refarenoe to peroentage depletion. 

****************************** 
MACE SMELTER PURCHASED FOR SOUTHERN OREGON MINES 

According to the Illinois Valley News of Ootober 13, 1242, Waite Minerals, Inc., whioh 
owns the Queen of Bronze and Cowboy mines near Takilma, Josephine County, Oregon, has pur­
ohased a Mace smelter to be erected at the Queen of Bronze mine. The report states that 
W. A. Riohelsen, consulting engineer, Seattle, has been retained as oonsulting engineer for 
Waite Minerals, Inc. It is stated that the smelter will be operated as a oustoms smelter 
in addition to treating the ores produced by Waite Minerals, Inc. 

****************************** 
NEW MINERAL CLUB FORMED IN LA GRANDE 

On October 24, Twenty-five residents of La Grande met at the home of Mr. and Mrs. 
Fletcher Milton and formed the Blue Uountain Gem Club. Weekly'meet!ngs will be held on 
Mondays. Mr. N. S. Wagner, field geologist for the State Department of Geology and Mineral 
Industries, gave a talk on geology of the State illustrating, with the aid of mape, geo­
logical phenomena in general, with speoific examples representative of northeastern Oregon. 

****************************** 

DEPARTMENTAL ACTIVITIES 

Harold Wolfe, field geologist stationed at Grants Pass, and David White, geologist from 
the Portland office, have been doing plane table work in the area above the old Ashland 
mine near Ashland, Jaokson County, where soheelite, a tungsten mineral, was discovered last 
summer. When the topographic map of the area has been prepared, the geology will be mapped 
in an attempt to get a structural picture of the sohaelite occurrence which may be of value 
as a guide to further prospeoting. Results of the study will be published in a G. M. I. 
Short Paper. 

Norman Wagner, field geologist stationed at Baker, and Ralph Mason, mining engineer of 
the Portland office, have examined olay depOSits near Spray in Wheeler County and near 
Dayville in Grant County. The deposit near Spray oontained white kaolinite and that near 
Dayville was a good grade bentonite. Both of the depOSits proved to be of restricted size. 
Ceramic tests of samples were made by Charles Jacobs and chemioal analyses by L. L. Hoagland, 
both of the portland office. 

Hollis Dol. and Ralph Mason of the Portland office made an inspection, from a geological 
standpOint, of the Peninsula sewer tunnel now being driven by the City of portland in the 
northern and northeastern seotor of the city. Fine cooperation has been obtained by the 
Department from the engineering department of the oity and from the contractor who is driving 
the tunnel. Petrological studies of the gravels penetrated will be made by the Department, 
and after the tunnel is finished, probably sometime next spring, a paper will be prepared on 
the geology of the area exposed by the tunnel. Maps and drill logs along the course of the 
tunnel have been provided by the city engineering department. 
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Hollis Dole is teaching an evening olass in geology for the Vanport Extension Center 
of the Board of Higher Education at Vanport College, and together with David White is 
teaching classes one night a week at Lincoln Hieh School in identification of rocks and 
minerals for the Portland Extension Center. Harold Wolfe is teaching a ~lass on rooks 
and minerals organized by the Grants Pass Agate and Mineral Society. 

During October members of the Department' staff gave several talks to classes in 
Portland grade sohools and to civic clubs. 

********* •• ****** ••• *.*.*.**** 
OREGON MEMBERS OF BOARD OF GOVERNORS, AMERICAN MINING CONGRESS 

At the annual meeting of the Western Division of the American Mining Congress held in 
Spokane September 28, 1949, F. I. Bristol, F. ~. Libbey, and S. H. Williston were elected 
to the Board of Governors as Oregon members. 

* •• ***.* ••• *********.*****.* •• 
NEW MAP SHOWS GEOLOGY OF A COASTAL AREA IN NORTHWESTERN OREGON 

The U.S. Geological Survey has published a new map of the area between Cape Kiwanda and 
Cape Foulweather alohg the northern coast of Oregon. It is part of a program to provide 
data on oil and gas possibilities of the northern Coast Range of Oregon, and was prepared 
in cooperation with the Oregon State Department of Geology and Mineral Industries. 

The map, titled "Geology of the coastal area from Cape Kiwanda to Cape Foulweather, 
Oregon," by Parke D. Sna~ely, Jr., and H. E. Yokes, has been issued in one sheet as Preliminary 
Map 97 of the Oil and Gas Investigations series. Copies may be purchased from the Map Dis­
tribution Office, U.S. Geological Surve~, Denver Federal Center, Denver, Colorado, at 50 cents 
each. The map will also be available for "over-the-counter" sale (but not by mail) at Room 1206 
General Services Building, Washington,D.C., and at the Geological Survey field offices at 
533 u.s. Post Office and Courthouse Building, Los Angeles, California; and at 234 Federal 
Building, Tulsa, Oklahoma. 

*.***.************.** •• **.***. 
LOS ANGELES TRYING TO REGAIN ITS PLACE IN THE SUN 

The West Coast edition of Iron Age, November 3, 1949, reports that 32 gray iron foundries 
in Los Angeles County must take active steps toward controlling coke ash particles. A county 
citation with a January 27, 1950, deadline for placing orders for smog-reducing eqUipment has 
been issued. The foundries are not the only plants contributing to the eye-smarting, sun­
hiding industrial smog, however. 

To determine what constitutes smog, the Stanford Research Institute and Los Angeles County 
developed new instruments whioh meaSure in sizes of one-tenth to 10 microns. They find in the 
Los Angeles area no one contaminant causes smog, but a combination of them does the damage. 

In the air they find s~ch contaminants as sulfur dioxide, ammonia, oxide of nitroge~, 
sulfur trioxide, aldehydes, filterable oil, soluble chlorides, carbon, ozone, hydrogen sulfide, 
fibers, pollen, tal'r7 organic material, calcium, sodium, aluminum and silicon compounds, small 
amounts of magneSium, titanium, lead, iron, potassium and barium compounds and traces of com­
pounds of copper, manganese, nickel, zinc, lithium, barium, strontium, silver, boron, vanadium, 
tin, chromium, zirconium, bismuth, and cobalt. These are the main contaminants. Industries 
contributing these contribute to smog. 

The research group says it now knows that visibility is reduced by carbon and metal 
particles, responsible for 10 to 50 percent decrease in visibility; transparent light-soattering 
crystalS, inoluding aluminum oxides and silica, 10 to 30 percent; small water-soluble and oil 
soluble particles and oil droplets (effect small); substances capable of forming moisture 
droplets in the air, principal of which is sulfur trioxide, 5 to 20 percent; and large soluble 
crystals suoh as sulfates, nitrates, and chlorides, 0 to 80 percent. Particulate matter 
alone limits visibility, not gaies which do not form particles. 

Industry is far from being the only contributor as even sea salt spray and pollen as well as 
inCinerators, auto exhausts, diesel burning and similar causes form a major part of the trouble. 

* •• *.**.**.********.*** •• ***.* 
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OREGON'S PUMICE INDUS'fRY 

Progress Report for l~49 

By 

N. S. Wagner* 

The present pumice industry is a postwar development. It. WaS started in 1945 and 

first gave indication of assuming important proportions during 1946. An investigation 

of the then prevailing situation was made by the State Department of Geology and Mineral 

Industries and the results were sllmmarized in the ore.-~.** Subsequent development of 

the pumi~e industry in 1~48 was again summarized in a report on the lightweight aggregate 

industry in Oregon (Wagner and Mason, 1949). 

For those not familiar with the earlier articles just mentioned, and not otherwise 

aaquainted with the pumice occurrences in Oregon, it can be stated that Oregon has ex­

tensive deposits. The most notable area include~ parts of Klamath, Deschutes, and Lake 

counties in the southwestern portion of the oentral part of the state. For anyone 

interested in more detailed geological descriptions of the deposits, reference is here 

made to reports by Moore (1~37) and Williams (1942). 

Seven established operations were aotively engaged in the production of pumice 

aggregate during 1~49. Two of these produoed .8,500 cubio yards in conjunction 'Kith 

company-owned block plants. One of these plants retails a limited amount of aggregate. 

The number of operations engaged in competitive commercial production is therefore six. 

A comparison with preceding years is as follows: In 1946 there were also six es­

tablished operations. As many as twelve are understood to have been active during 1947. 

A total of nine operations were engaged in full or part time production in 194§. This 

shows a oonsiderable fluotuation for the 4-year period together with a progres~ive deorease 

in the number of operations from the peak year of 1947. 

Production for 1948 totals 170,500 cubic yardS. This figure 1s based on production 

statements given directly to the writer by the various operators. In most instances the 

individual production figures are understood to have originated from sales records. In 

only one operation is a production record known to be erroneous. Here the present owner 

had taken over the property during the year and was able to supply only figures for the 

aggregate he himself had produoed, as records for the previous owner's production were 

not available. If an estimate of this unknown production were to be added, the yearly 

total given above would be boosted by several thousand yards. 

*Field geologist, State Department of Geology and Mineral Industries, Baker, Oregon. 

**References at end of this report. 
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The value of the ,1948 produotion amounted to about $305,000. This figure is subject 
to adjustment as the productIon figures were not in all instanoes suffioiently itemized 
by product grade.'t~ ~erm~t acourate oaloulations; nor was the author in possession of a 
full list of gradeprioes and the disoounts offered by some produoers for oash payments 
and quanti ty orders. 

The accompanying graph shows increase in volume of production from 1945 to 1948, 
inclusive. 
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Individual production figures for the year 1947 were also obtained* by the writer 
direr,tly from ('lompany representatives. For this year, however, the data gathered are 
known to be less oomplete than the 1948 record. Estimates of the miSSing figures on pro­
du~tion, (estimates believed for various reasons to be quite accurate) indicate that the 
actual 1947 production was in the neighborhood of 130,000 cubic yards. This is more than 
double the production given by the U.S. Bureau of Mines in their preliminary figures for 
the Mineral Production of Oregon in 1947. The Bureau gave the pumice produotion as 33,240 
short t~ns valued at $111,380. Converted to oubio yards by using a weight of 1250 po~nds 
per cubio yard, this tonnage ,figure equals 53,184 oubio yards. Although the U.S. Bureo.u 
of Mines figures available at this time represent preliminary figures, it is probable that 
the wide spread between the Bure,au's figures and those obtained by the writer reflect the 
effeotiveness of personal oontaot as oompared to questionnaires. Even the inoomplete 1941 
produotion, as based on actual records oolleoted, amounted to 97,140 oubic yards. Both the 
"estimated" and the "incomplete" totals are indicated on the graph. The produotion statistios 
for 1945-46 were gathered by the Department during an earlier investigation (Wagner, 1947). 

A wide range of specially sized or blended aggregates is now available to the oonsumer. 
Common blook aggregate can be obtained in sized and segregated condition and blended block 
aggregate is made under controlled oonditions. This contrasts markedly with the state of 
affairs prevailing at the, outset when only an unsegregated block aggregate was produced with 
litile or n6 oontrol ~xerolsed with respect to balanoe of proportions of fines. That the 
producers are now speoifioation consoious stands as perhaps the most significant development 
at this time. This fact is important beoause it oontributes to future stability of the 
industry. The ultimate popularity of 'pumioe aggregate will depend upon the quality of 
products made with it, and theret6re only by ooordinated effort b,etween the aggregate pro­
duoers and those engaged in inoorporating it into struotures or struotural units, oan the 

* For the most part during the late 1949 investigation. 
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highest level of quality of product be attained. In this respeot it is to be noted also 
that,the popularity of blook plants as quick money-making ventures has dWindled. Many 
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of the ,plants which sprang up early in the game are now out of' busines~. Those remaining 
generally.represent operations under managements whioh reoognize that the oonorete produots 
business is one of exaoting requirements insofar as quality of produot is oonoerned. Co­
operation'b~tween a.ggregate producers and consumers is essential as eaoh is handioapped by 
shortcomings of' the ·other. It is fortuna.te that a measure of oooperation appears to exist. 
Reasearch on the many problems oonnected with the use of pumice a. a lightweight aggregate 
is essential and it is encouraging to know that such studies are being conduoted at Washington 
State College. Researoh on the use of pumioite as a pozzolanio material is being oarried 
out at Oregon State College. 

In addition to blook aggregates several producers now offer a 3/4-inoh minus aggregate 
for monolithio pouns, and two produoers are offering a pumioe plaster sand. Entranoe into 
the plaster sand field is new. Both of the operators had Just embarked in this phase of 
produotion at the time of the writer's visit, and neither had at that time any appreciable 
backlog of production statistios. About all tha.t can be said on the subject is that one 
of the operators advertises a produot oonforming to the A.S.T.M. standards. The plaster 
sand produoed by this company is kiln dried and weighs apprOXimately 28 pounds per cubio 
foot. It is sold saoked in saoks of 2~·and 3-oubio foot sizes. The other producer offers 
a 3/32-mesh product weighing 1250 pounds per oubio yard and sold in bulk. Blook aggregate 
prices prevailing during midsummer of 1949 ranged from $1.25 to $1.62 for blends to $1.80 
for segregated s.1zes. 

Plants are still rather Simple and unpretentious in design. Crushing by oommercial 
producers is done by rolls. In one plant where the operator ownS his own pumice pit a 
Symons horizontal disc unit is used. Screening is done by means of shaker or Vibratory 
screens at all plants except one where a rotary screen is employed. Segregation is con­
trolled largely by manipulation of soreen sizes and regUlation of roll output. A substantial 
improvement in plant buildings is to be noted, partioularly in the case of some of the 
larger operations. Present buildings are durable structures with storage bunkers and 
loading-out faoilit1es. 

Several of the producers have more than one working pit. In some places these pits 
are rather widely separated. This multiple pit operation is maintained both in deferenoe 
to oertai.n rail shipment considerations and to wintertime operating conditions. Freezing 
of the pumioe oonstitutes a mining problem in the oase of wet, poorly drained deposits, 
and substitute pits are therefore advisable in some places. 

One operator digs with a shovel and believes that it furnishes a more uniform pit-run 
plant feed owing to the vertioal shovel cuts aoross horizontal bedding and that less frac­
tured and shattered material is created than is created by dozers. Less adverse wintertime 
mining oonditions are claimed in favor of shovel-operation because stripping large areas 

'of overburden ahead of mining operations is not required. All other produoers :employ dozers 
and oarryalls or comparabl'e materials handling equipment.' A slackllne set-up formerly used 
by one of the producers has been replaoed by "cat" and oa·rryall units. 

Both rail and truck facil1 ties are still employed for produot shipmellt. All long-haul 
movements are by rai~ and Oregon pumice is now regularly sent to surprisingly distant pOints. 
Vancouver, British Columbia, San Jose and Modesto, California, and several pOints in Montana 
represent some of the more distant areas served. 

Labor is engaged on both a payroll and contract basis. The contraoting system is 
rather extensively used for pit-to-plant hauling and also for mining in some operations. 
The number of men engaged on a oontract basis is a variable factor, and the total number 
of men employed by the, industry either direotly or. indirectly, is relatively small. 

From a long range standpoint the importance of the industry to the community lies not so 
muoh in the number of men employed, but rather in its prospects of permanenoy. That pumice 
aggregate is becoming a widely accepted commodity is indicated mOlt pOintedly by .the fut 
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that the decrease in the number of operations has been accompanied by a notable expansion 
of activity and a large increase in produotion. The net effect of the decrease in operations 
from a numerical standpoint therefore reflects a state of healthy stabilization and con­
solidation rathitr than a slump. Such a readjustment of operations is to be expected con­
sidering the newness ot the industry and the fact that it had its inception during the 
period when the postwar demands for building materials were most acute and risk capital tor 
investments of this type was relatively plentiful. Further consolidation of operations may 
yet be made as markets'and distribution channels become more clearly defined and as the 
producers themselves become more firmly entrenched. While a leveling-off of produc~ion 
will certainiy occur, -and may even have occurred during the past year, for which production 
records are not yet available, it is believed that the market for pumice aggregates has 
become sufficiently established to insure continued operation of this new Oregon industry. 

A list of producers (established and active in 1~4~) is as follcws: 

Central Oregon Pumice Company 
William E. Miller 

c/o Miller Lumber Company 
Bend, Oregon 

Chrystallite Aggregates 
Wisby Brothers 

P.O. Box 61 
Chemult, Oregon 

Desohutes Concrete Products Company 
Chester T. Lackey 

Redmond, Oregon 

References 

Harney Concrete 'rile Company 
Don Robbins 

Burns, Oregon 

Lloyd A. Williamson 
114 Oregon Avenue 

Bend, Oregon 

Pumice Engineering Company 
Merle Sleeper 

P.O. Box 808 
Bend, Oregcn 

Volcanic Materials 
C. R. Badger 

P.O. Box 302 
Bend, Oregon 

:.loore, B. N. 

1~37 Nonmetallic mineral resources of eastern Oregon: U.S. Geol. Survey 
Bull. 875. 

Wagner, N. S. 
1,4.7 The lightweight aggregate, pumice: Oregon Dept. Geology and Min. Industries 

Ore.-Bin, vol. " no. 4, pp. 2'-34. 

Wagner, N. s. and Uason, R. S. 
1~4~ 

Willlams, Howel 

Lightweight aggregate industry in Oregon: Mining Engineering, Am. Inst. 
Mining and Met. Eng., New York, vol. 1, no. 11, pp. 385-87. 

1~42 The geology of Crater Lake National Park, Oregon: Carnegie Inst. 
WaShington Pub. 540. 

****************************** 

NEW HYDRAULIC MINE 

Spanish Gulch Mines, Inc., Sidney Zintner, President, has started hydraulicking 
operations in the old Spanish Gulch district at southeastern Wheeler County, Oregon. 
Five men are employed. Ground has been leased from Mr. Everett Waterman, Uitchell, Oregon. 

****************************** 
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NORTHWEST EARTHQUAKES 

The major earthquake of near disastrous proportions which shook the Northwest on 
April 1" 1949, at 11:55 a.m. was one of the strongest ever experienced in that area ~nd 
was felt over an area of approximately 150,000 square miles. Major intensity in the 
Puget Sound area has been rated at VIII by the U.S. Coast and Geodetic Survey which issued 
a brief report on November 30, 1949. In the area of greatest intensity eight deaths were 
caused either directly or indirectly by the earthquake and at least sixty-five persons 
were seriously injured. Estimates of damage range from thirty to fifty millions of 
dollars; it was confined largely to areas of marshy, alluvial or filled land, and to older 
structures. In the State of Oregon an intensity of VII waS felt in an area extending 
roughly from Astoria to Portland and eastward to Hood River County. The limit of the 
felt area in the State extended roughly from Pendleton through Bend and southwestward 
to Coquille. 

The map on the succeeding page shows the pattern of the various intensities during this 
earthquake. The irregularity of outline of the different areas is partly due to variations 
in sUbsurface and surface conditions, and partly to the inability of human beings to 
evaluate an unexpected and disturbing experience equally. The cross-sections appearing 
below the map show graphioally the uneveness of the transmission of earth tremors originating 
directly beneath the epicenter. 

* * * * * 
An earthquake of rather severe intensity was felt over a wide area in the Pacific 

Northwest at 8:01 p.m., Pacific Standard Time, August 21, 1949. The center of the dis. 
turbance was located in the Queen Charlotte Islands. The shock was felt as far away 'as 
the Idaho line and Portland. The U.S. Coast and Geodetic Survey reports that maximum 
intensity in the State of Washington was VI on the modified Mercalli scale, which grades 
earth tremors into 12 degrees of intensity. In Seattle~ power lines snapped and boats 
were torn from their moorings. In Tacoma water sloshed out of a swimming pool, and lakes 
in eastern Washington showed strong wave action. 

******************************* 

CARBORUHDUM PLANT STARTS UP 

The new $2,000,000 plant at Vancouver, Washington, built by the Carborundum Company 
of America started operations on December 5, 1949. This plant will produce Silicon car­
bide which has the trade name of Carborundum. 

Silicon carbide is an important artificial abrasive used widely in industry. The 
product is made by fusing the raW materials coke, silica sand (or ground quartz), sawdust, 
and salt in an eleotric furnace. The Vancouver plant has 15 such furnaces. The coke, 
which is carbon, and the silica fuse together at a high temperature forming the com~ound 
Silicon oarbide. The sawdust is needed to make the furnace mixture porous so that gases 
may escape readily, and the salt is needed to combine with various impurities in the mixture 
to form chlorides which are eliminated by volatilization. The temperature required in 
the furnace is about 2200 0 C. or nearly 400~F. The raw carbide will be crushed and pro­
cessed to form the great variety of abrasive products used so widely in industry. 

****************************** 

METAL PRICES 

The E&MJ Metal and Mineral Markets reports the following metal prices as of December 15, 
1949: copper, 18~ cents Connecticut Valley; lead, 12 cents New York; zinc, 9-,/4 cents East 

per Bound 
St. Louis; mercury, $71-73 per flaSk; tin, 78-,/4 oen~sl;foreign Silver, 73* cents an ounce 
troy; ingot aluminum, 17 cents per pound; antimony, bulk ,2 cents per pound Laredo; nickel, 
40 cents per pound cathodes f.o.b. Port Colborne, Ontario; platinum, $69-72 per troy ounce. 

****************************** 
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