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ILMENITE CONTENT OF OREGON COASTAL SANDS

702 Woodlark Building
Portland, Oregon

Ilmenite has been known for many years to make up a substantial per-

centege of the black sand deposits along the Oregon coast,

The earliest

analytical work dome by Day and Richards (2) showed that the percentages

varied up to 55 percent in a few cases.

Many of the analyses showed

"ilmenite and/or chromite", but for the portion of the coest north of the

Biuslaw River it has been shown that ilmenite is predominant and chromite

minor, with the relationships reversed south of Coos Bay.

The following

mineralogical snalyses are those by Day and Richards (2) which show more
than 10 percent ilmenites*

Ho.
P-443

- -

Randolph district
Bandon Beach

Befin  (cale

676

23.0
34.0
11.0
29.0
10.0
4ho5
11.7
75.0
55.0
10.0
15.0
11.0
27.0
28.6
27.0
33.0

9.6
55.0

# Pounds per ton ilmenite alone, Others represent ilmenite and/or chromite.



In the southern portion of the coast, only one analysis for titenium
is given (forthc Chickamin Mine on South Blough) of "from 10 to 15 per-
cent Ti0," (3, 4, 5). It is generally listed as being minor in amount,
and congiderably less than the chromite and magnetite content.

Estimates given by Twenhofel (7) of the amounts of black sand and
ilmenite and/or chromite of the largest of the deposits on the beaches
are as follows: -

Creek:t 7000 to 8000 yards of
3500 tons of ilmenite and/or

18Ce] beach Found _outton
concentrate, containing
- chromite.

Beach north of Big Creek: 1000 yards containing 14 per-
cent black minerals.

2 feet thick, 1000 cubic yards,
containing 25 percent ilmenite and/or chromite,

Bewport Beach: 2000 cubic yards containing 55 percent
ilmenite and/or chromite (about 2750 toms).

t 8000 cubic yards containing
53.&; percent ilmenite and/or chromite (about 12,800
tons

t 1000 to 15,000 yards, containing 31,5 per-
cent te and/or chromite (about 6300 tons),

t 15,000 to 30,000 yards contain-
ing 15 percent ngus.u.

N
Deposits at the mouth of the Columbia River were investigated inm

1941, with the following results:

north side of mouth of Columbia River, Wash.
Reportedly 300,000 tons of black send, sed of 35
percent ilmenite and 52 percent magnetite (calculated)

in town near boundary of Fort Stevens (1)
Lens of black sand at least 300 x 800 feet, from 3 to 4
feet thick,



Twenhofel ulplod_ the .bmh sand concentrations along the northern
coast (7) and his mineralogical results, when they show ilmenite and/or
chromite amounting to more than 25 percent, are giﬁn &8s followss#

Clatsop Spit (7)
Dune sand concentration, 40.24 percent ilmenite and/or
chromite,

South jetty, Columbia River (7)
Dune sand concentration, 34.5 percent ilmenite and/or

chromite,

Columbia River (7)
Dune sand concentration, 22.5% ilmenite and/or chromite.

of Columbia River (7)
Dune sand mcmtntim. 23.3 percent ilmenite and/or
chromite.

Columbia River (7)

Dune and wave concentration, 25 percent ilmenite and/or
chromite.

mL!ﬁﬂ.ﬂLMﬂlJlb 2 foot channel sample (7)
25.46 percent ilmenite and/or chromite.
high tide level. (7)
27.53 percent ilmenite and/or chromite,

east end,' high tide level. (7)
43.95 percent ilmenite and/or chromite.

25.85 parcent m-m-

ggzg gouth of Terra Del Mar (7)
inch chammel, high tide level., 52.04 percent ilmenite

and/or chromite.

W 1ittle creek at north end. (7)
inch channel, 30,1 percent ilmenite or chromite,

£ (7)
Beach at foot of c¢liff, 29.Rpercent ilmenite and/or
chromite.

bank of stream, high tide level (7)
25,65 percent ilmenite and/or chromite.

# Location map in Twenhofel (7)



Dalake, 1800 feet morth, foot of eliff (7)
+8 percent ilmenite and/or chromite.

%@M one-half mile north., (7)
sit 20 x 100 feet, 79.35 percent ilmenite and/or
chromite.

%IMM 2 miles north, (7)
+52 percent ilmenite and/or chromite,

IBHMLM; foot of cliff (7)
«64 percent ilmenite and/or chromite.

(7)

50.5 percent ilmenite and/or chromite

26,20 percent ilmenite and/or chromite
36.55 percent ilmenite and/or chromite
26,12 percent ilmenite and/or chromite
33.60 percent ilmenite and/or chromite
38,15 percent ilmenite and/or chromite
31.50 percent ilmenite and/or chromite

B 600 feet north of Big Creek (7)
7.12 percent ilmenite and/or chromite,

mgg%.ﬁ_. 1000 feet south of Big Creek (7)
2.8, percent ilmenite and/or chromite,

Aﬂﬂ.%ﬂh- at Big Creek (7)
+72 percent ilmenite and/or chromite.

B south end, south of Big Creek (7)
39,15 percent ilmenite and/or chromite.

!.u%m.m at pavilion (7) :
540 percent ilmenite and/or chromite,

gg*m, one mile north (7)
ed 3 feet 6 inches thick, 50.53 percent ilmenite and/or
chromite.

C south of Seal Rock (7)
34.24 percent ilmenite and/or chromite,

mouth, south side (7)
Bed 1 foot thick, 54.93 percent ilmenite and/or chromite,

first ereek north of (7)
42.8 percent ilmenite and/or chromite.
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(2)

(3)

(4)
(5)

(6)

(7)

Allen, J, E,, Hammond black sandst Oreg. Dept. of Geol, &
Min, Ind,, uwnpub, rept., 1941.

D"’ D, To’ and n’.m., R, H., Useful minerals in the black
sands of the Pacific slopes U,S. Geol. Burvey, Min,
Res, of the U. S, for 1905 (1906); Black sands of the
Pacific slopes U.8. Geol, Survey Bull, 285, 1905,

Horner, R, R., Notes on the black sand deposits of southern
Oregon and northern Californiat U.S. Bureau of Mines
T.Qho hp‘r 1’6’ 191#, y

Leaver, Edmund 8,, Auriferous black sands of the Pacific
coast: U.S, Bureau of Mines R.I. 3275, June 1935.

Pardee, J. T., Beach placers of the Oregon coast: U.8. Geol.
Survey Circular 8, 1934.

Twenhofel, W. H,, Origin of the black sands of the coast of
southwest Oregon: Oreg. Dept. Geol. & Min. Ind,,
Bull, 24, 1943.

Twenhofel, W, H., Mineralogical and physical composition of
the sands of the Qregon coast from Coos Bay to the
mouth of the Columbia River: Oreg. Dept. Geol. & Min,
Ind-. 3!11- 30, ‘1950

John Eliot Allen
February 28, 1947



< ' JOHNSON PROCESS
Chromite Recovery =— Oregon Beach Sands

May 18, 1942

L

During the past two years we have mede several tests on samples of Oregen
beach sands which have been submitted to us from various deposits.

All of our tests have shown a combined process treatment as the most suitable
procedure. First, a wet gravity concentration is indicated to eliminate any over-
burden, sand, etc., and to produce & rough gravity concentrate consisting of the
heavier minerals, such as ilmenite, magnetite, chromite, zircon, gold and platinum,
Next, these heavier minerals may be dried and then separated electrostatically,
Finally, if it is possible and profitable to produce higher chrome-irom ratio
concentrates, a further separation of the electrostatic concentrates may be made
magnetically to remove any free magnetic iron minerals, and iron filinge produced
by wear on the handling equipment.

For the tests covered in this report, we have selected three samples which we
believe represent the so-ce&lled "black sands". In chromite content these will
nearly equel gravity-separation rough concentrates, when operating the gravity
concentrators for the production of clean tailings end highest recovery of chromite.

In order to provide representative working conditions, we divided each sample
into duplicate head feeds, ocne to be concentrated by wet jigs and electrostatic,
the other by wet tables and electrostatic.

. The object of these tests is to indicate the efficiency of the combined con-
centrating treatment in recovering chromite concentrates to meet the recuirements
of the Metals Reserve Company at highest recovery and lowest cost.

(Test No. 1582 (Sample No. 1) )
Wet Jig -- Electwogtatic

Vet Cc tration

Products % Weights % Orp03  Units  Distribution
Head feed 100%0¢ 24474 24474 100.0
Concentrates 72.30 29.& g 21640 3605
liddlinga 8.7 24,00 2.09 804
Tailings 19.0C 6.60 1.25 5.1

100,00 24464 100.0

Recovery of Crg03 — 95.70%
Ratio of Concentration 1.27 : 1
Note: Middlings returned to head feed in circulation.



Electrostatic Concentration

Products : ¢ Weights % Cry04 Units Distribution

Jig Concantra‘l;s ‘

Concentrates 61.30 .15 25,22 85.23

Tailings 31,90 7.€5 2,12 7216
100,00 29.59 100,00

Recovery of Crp03 —- 91.08%

Ratio of concentration — 1l.53 : 1

Note: Middlings returned to head feed in circulation.
Combined recovery of Cr - 87.16%

Ratio of Concentration ——"1.%4 : 1

Test No. 1583 (Sallple Noe 2)
Wet Jig — Electrostatic

e c ati

Products ' % Weights % 01'2(.';3 Units Distribution

Haad Fﬂd 100.00 26.22 26.22 100.9

Concentrates 88,20 2737 b1l 92.C

Tailings 6.59 12.65 ng el
100,00 20425 100.0

Recovery of Cr,0 -- 9%6.23% ,

Ratio of Comcentfation — 1,08 : 1

Note: Middlings returmed to head feed in circulation

Electrostatic Concentration

Products % VWeights % Cry0s Units Distribution

Jig Concentrates

(head feed) 100.00 27,37 2737 100.C

Concentrates 63.50 41.59 26.40 96.5

lliddlings 2.30 2350 54 2.0

Tailings ka0 124 b2 kel
100,00 2726 100.0

Recovery of Cro03 —— 98.4%

Ratio of Concentration —~ 1l.54 :

Note: Middlings returned to head feed in circulatim.
Combined recovery of Cry03 — 94.H59%

Ratio of Concentration —— 1.66 : 1
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Test No. 1584 (Sample No. 3)
Yiet Jig -- Flectrostatic
Wet Jig Concentration

Products % Weight % Cr203

Head Feed 100,00 * 2545

Concentrates 69.20 29.20

Middlings 12.00 27,00

Tailings 18,80 10.5C
100,00

Recovery of Cr,03 — 91.55%

Ratio of Concentfation — 1426 : 1

 Units

25e45
204,27

a2

e

Note: WMiddlings returned to head feed in circulation,

ectrostatic Conc
Products . % Weights % Cr203
Jig Concentrates '
Concentrates 61.7 41,68
Middlings . 7.0 32.20
Tailings 1.2 4el3
' 100.0

Recovery of Cry03 —- 95.25%

Ratio of Concentration —- 1l.4%9 = 1

Note: Middlings returned to head feed in circulsation,
Combined recovery of Crp03 — 87.29%

Ratio of Concentration -~ 1.88 t 1

Test No. 1585 (Duplicate Sample No. l=A)

et Table — Electro i
. :
Wet Table Concentration :
Producte % Weights % Cry0s
Head Feed 100,00 244,56
Concentrates 74460 28.10
Tailings 2540 13.87
100,00

Recovery of Crp03 — 85.95%
Ratio of Concentration —- 1,33 : 1

Units

29.20
25470
2.26
1,26

29.25

Units

24456
20.9€

2L e 48

Distribution

100,00
7946
12,7

s
100,0

Distribution

100.0
87.9
7.7

el
100.0

Distribution

100.0

85.0
el
100.0



Electrostatic Concentration
Products % Weights
Table Conconiiatea

(Head Feed) 100.00
Concentrates 53.70
Middlings _ 11,70
Tailings 34460

100.20

Recovery of Gr203‘- 86.34%
Ratio of Concentration - 1.66 : 1

28310
40420
27.50

9.68

Units

21,59

3423
3435
28,17

Note:t Middlings returned to head feed in circulation

Combined recovery of Cry03 ~- The20%

Ratio of Concentration — 221 : 1

Test No. 1586 (Duplicate Sample No. 2-A)

Viet Ta - B

Wi bl atio:

Products % Weights

Head Feed 100,90

Concentrates 90,70

Tailings 9.30
100,920

Recovery of Cry03-—- 91.92%
Ratio of Concentration — 1,15 : 1

@ statie Co atio
Products % Weights
Table Concentrates i ¢

(Head Feed) 100,20
Concentrates 62.30
Middlings 240
Tﬂﬂings 34.30

100.00

Recovery of Cry0g =— 98.45%
Ratio of ConcentTation —- 1l.55 3 1

26,22
2724
16.15

% Cry0q

2724
4159
28.30

1.20

Units

26,22
24470

1.49
26,19

Units

2724
26.11
67

27.19

Note: Middlings returnmed to head feed in circulation

Combined recovery of Cr,03 — 90.5%

Ratio of Concentration — 1,78 : 1

Distribution

100.0
766
11.5
11.9

100.90

Distribution

100.90
943
5e7
100.92

Distribution

100.0
96,9
25
1.5

100.9
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Test No. 1587 (Duplicate Sample No. 3-A)
Ket Table — Electrostatic

We ble Coxiée atio;

Products % Weights % Ory0s Units Distribution

Head Feed 100,00 25431 2531 100.9

Concentrates 91.50 26,59 24032 95.6

Tailinga 2 8050 13.29 1.12 N 4.4
100,00 2544 100.0

Recovery of Cr,05 = 94.4%
Ratio of Concentration — 1,11 : 1

ectros c ation
Products. % Weights % Cry04 Units Distribution
Table Concentrates
(Head Feed) 100,00 26,59 26,59 100.0
Concentrates 54640 4049 22.02 83.0
Middlings 12.40 27.98 346 13.9
Tailings a 33.20 3&24 1.97 - 409
100.20 26455 100.9

Recovery of Crp03 — 95.45%

Ratio of Concentration —- 1,61

Note: Middlings returnmed to head feed in circulation
Combined recovery of Cr,03 —- 90.62%

Ratio of Concentration — 1,77 : 1

The chrome-iron ratio of the electrostatic concentrgates is as follows:

Test No. Cr203 Fe0 ~ Ratio
1582 4&.15 28.17 10285 H l
1583 41459 28,44 1.29 : 1
1584 41.68 23-26 1,30 3 1
1585 40420 26,73 132 3 1
1586 41059 28053 1428 3 &
1587 4049 29.48 121 2 1

A composite sample of the electrostatic concentrates produced in these
tests contained 41.15% Cr,04 and 28,27 Fe0., The Chrome-iron ratio was 1.280 : 1.

These concentrates meet the "Low Grade B" Specifications with a base price
of $24400 per long dry ton for ore containing 40.0% Cr,03, with an increase
of $.60 per ton for each unit or fraction in excess of 1,3.0% Cr 03. The
value of the average electrostatic concentrates is $24.69 per long ton.
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‘The combined electrostatic concentrates from these tests were passed
over & magnetic separator o remove any free magnetic irom minerals and iron
from the wear on handling equipment.

Megnetic Qoncéﬁ;gatigg :

Products 4 Weights % 01'203. Units Distribution
. ,
Electrostatic Concentrates 100,00 41,15 4115 100.0
(Head Feed)
Magnetic Cencentrates 86,50 YR -7 38.7 9.5
Magnetlic Tailings 13.15 16,74 2.26 55
100.00 4105 100,0

Recovery of Cry03 — 94.65%
Ratio of Concentration — 1,15 : 1

The Crggs is increaced 3. 69% and the Fe0 ie reduced from 28.27¢ to
25.47% which Changes the chrome-ircn ratio from 1.28 : 1 (electrostatic con-
centrates) to 1.5 : 1 (Megnetic Concentrates), increesing the chromite value
from $24.69 per ton to $26.9C per dry long ton.

In increassing the Cr,0, content by magnetic separation, we have slightly
increased production cost and lost se $ailings 13.15% by weight, which should
not be put back in the head feeds Therefore, we have the following compariscn:

100 tons Electrostatic Concentrates averaging 41.15% Crg03

.$24m69 .....".....‘.‘.“..I.lll...'.‘......l..'..“.....’. s2’469.m
86.5 tons Magnetic Concentrates averaging 44.84% Crp0s3

e $26l% R N R T E R R R R R R N $ 2‘226!85

Difference csececsssanscesa $ 143.15

There appears to be a métallurgical limit, as well as an economical limit,
to mechanical concentration, with regard to increasing the chrome~iron ratio
to the "Low Grade A" classification requiring a 2 : 1 ratio,

The new roasting and lqgching process developed by the Bureau of Mines

however, combined with mechani?al concentration, should produce the highest-—
grade chromite from the Oregon beach sands.

Peespectfully submitted,
RITTER PRODUCTS CORPORATION

(Signed) R. B Packer

Research Engineer
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BEACH AND DUNE SAND SAMPLES
teken 14 March 1940

by F.W, Libby and J.E.Allen

—

A

Location;  Clatop County, T. 8 N, R. 10 end 11 W. in sections
8’19’30, R. 10 W., and 12 and 13 R.11l W,

Landmark from which all the samples were measured was the wreck
of the Ireton, loczted near the center of the E. # of Sec, 13,
T, 8 No, R. 11 W.W.M,., Clatsop County, Oregon.

Samples as follows:

#1  Beach send, pit 2 feet deep (water). 310' N.55°E,
from bow of Ireton, back of forebeach.

#2 Beach sand, pit3' deep. 1000' N.30°W. of #l1 (paced).
' No.7° W, from bow of Ireton. Back of forebeach.

#3 Beach sand, pit 2% feet deep. 1Q00' N,.27°W. of
#2, Navigsting markers to N.19°E. and due E,.
N.20° W, from Ireton prow.

#4 + 200' N.60°E. of #2, on back side of first dune
ridge. Four feet deep pit.

#5 (This and following semples were not paced, but
were measured with speedometer on Ford coupe,
which runs sbout .l mile slow.)

l.)l miles along beach northwards of Ireton prow,
at point where foebeach narrows, Cut in first
dune by lbést sborm, sample across 8.5 feet,

#6 Pit 3 feet deep, 0.5 miles 8.30°W. of Ireton prow,.

#7 Pit 3 " " 1.0 no " " " "

»
’9 ] 2 ,5 n o n 1.5 " n " " "
#10 " n o n " ] ] " " " n

The foregoing four ssmples were all taken at
the beck side of the fowebeach, j st in front of
the first dune ridge, at the lowest point.

#8 Pit 2.5 feet deep on back side of first duneeridge
285 feet 3.70"3. of #7.

#11 Sample across 5 feet (vertical) of sand in road cut
on W. side of road 100 yards N. of forks towards
Hemmond (3/4 north) in center of S.W.} of sec.8.

Sand reserves 3 miles long, 2000 feet wide by 10
feet deep should give over 10 million tons.

John Eliot Allen , geologist
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Grant%ﬂb%orts research
on chromite along coast

By Oregon State University

Both the Oregon coast and wat-
ers near shore are known to contain
deposits of chromite, the mineral
source of chromium, but scientific
data about how extensive these de-
posits are and how accessible they
might be have not been collected.
Two Oregon State University ma-
rine geologists have received a
grant to collect this information.

The research is timely, said the
principal researcher, because of re-
newed interest in developing domes-
tic sources of chromium. Ocea-
nography professor LaVerne Kulm
noted that the United States cur-
rently imports all its chromium,
much of it from South Africa and
the Soviet Union.

The $35,000 research grant has
been awarded by the Oregon De-
partment of Geology and Mineral
Industries to Kulm and Curt Peter-
son, an oceanography research as-
sociate. Kulm, who directed OSU
research into offshore mineral de-
posits on the continental shelf in the
late 1960s and early 1970s, said that
the main purpose of the new re-
search is to inventory all the exist-
ing geological and geophysical data
on heavy mineral deposits in the

4 —

beaches, beach terraces and off-
shore continental shelf, from north-
;arn California to southern Washing-
on.

Heavy minerals include not only
chromite but ilmenite, the mineral
source of titanium, another impor-
tant industrial metal.

The emphasis of the inventory
would be on data concerning Ore-
gon, said Kulm.

The study is viewed as a first
stage in evaluating the potential for
chromite mining in Oregon. It is ex-
pected to be concluded by April

1986. S s



Oregon undersea ore
mining could be easy

Chromium ore deposited un-
derseas along the Oregon coast
could be mined economically and
environmentally harmless, ac-
cording to a development consul-
tant.

Cliff McLain said at Newport,
Ore., that the project would be
relatively simple mining. He said
Oregon's above-water black sand
beaches were mined for gold in
the 19th century and that some
gold and platinum probably
would be produced in new min-
ing.

g{cClain added that Oregon
State University studies suggest
that chromite deposits in quan-
tities could allow Oregon to
challenge South Africa, the lead-
ing producer, in the Japanese
market.

The chromite market is said to
be expanding worldwide as much
as 15 percent annually. McClain
said the mineral is alloyed with

iron to make chromium and such
an operation in Oregon would
quintuple the economic benefits
of the mining project. The Soviet
Union is the other main producer
of chromite,

The Oregon Division of State
Lands has called a hearing in
Portland and McClain said he
would testify in favor of rules
that would give successful off-
shore prospectors preferential
rights on drowned ice age
beaches near the shore. He said
the state should change its rules
to attract venture capital for the
offshore exploration.

McClain is a former chief sci-
entist for Systems Planning
Corp., a Defense Department
contractor. He is now a director
of Marine Development As-
sociates Inc. of Fairfax Station,
Va., a consulting firm involved in
several mining and energy ven-
tures.
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Scientist

t rn
tg’(é’:ﬁ st

By Susan Wehren
Staff Writer

Cliff McClain, chief scientist for
Marine Development Associates,
Inc., plans to return to the coast
later this month to again discuss
_ offshore chromite mining,

MeClain was in Lincoln County in
November of last year and at that
time met with local and state
officials about mining possibilities
off the Oregon coast.

His visit this time will be to meet
with state and local government
officials to determine the feasibility
of the offshore chromite develop-
ment research.

He will also discuss with Toledo
officials the necessary requirements
to have a processing plant located in
the city if research is successful,
according to Todd Holm of the
Yaquina Economic Development
Consortium.

MecClain will meet with state
officials the end of May and then
come to Lincoln County the first of
June. —— _ -
According to Holm, McClain is
“very encouraged by the response
from the state, although the state
has not proceeded as fast as was
originally anticipated.”

In November, Tom Becker of
Newport reported that a twe year
mineral deposit research study
would involve getting a core sample.
A hollow core drill would be driven
40 feet into the sand by sinking a
tube 40 feet into the sand every 100

- feet —anywhere -from one—mile to-
three miles offshore. This sample
area could be as large as from Coos

Bay to Tillamook.

A $350 million plant could produce
two million tons of chromium in 20
years, assuming a 20-year source of
minerals. From this, 1,000 jobs and
$50 million in yearly sales could be
generated, McClain said last fall.

John Byrne, president of Oregon
State University, said in November
that a good chromite resource could
end the problem of importing the
mineral. Eighty percent of
America’s chromite is imported
from South Africa, the USSR and the
Philippines.

It is possible, said Holm, that the
$5 million funding for the initial
research may be committed in the
near future.

Holm, whose job ends in June, has
worked closely with McClain and
says he hopes someone else will be
able to pick up the consortium’s
work., A local connection to keep
McClain and his associates informed
about ‘‘local feelings”, laws and to
work with and identify ocean user
groups and others that would be
affected by the research is needed,

said Holm.
R
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Editorials

Chromite mining

on't get
Shades of tl§9505. The federal government
once again is ready to encourage the mining of
Oregon chromite as foreign sources of the ore
are threatened,
Despite having a wide variety of minerals

within our borders, this country is increasingly
vulnerable to the threats of foreign suppliers.

Because of cheap labor elsewhere and more
adequate supplies, foreign sources of minerals
— along with petroleum — usually are less ex-
pensive than domestic ones.

So the bottom line dictates we risk importing
these essential materials, until a threat arouses
our fears. In this case, it is our deteriorating re-
Jationship with South Africa, our chief supplier
of chromite.

The Soviet Union is our No. 2 supplier,
which is hardly reassuring. *

Chromite lies in pods in the Southern Oregon
mountains, leaching its way to the beach sands
where it was first discovered. "

Aircraft development in World War II in-
creased the demand for chrome and led to ex-
ploration and mining.

During the Korean War the federal govern-
ment launched a massive stockpiling of essen-
tial ores, including chrome. Government subsi-
dies encouraged the reopening of the Oregon
chrome mines. 5

excited

Most of those old mines are exhausted, and
because the ore comes in pods rather than ex-
tensive veins, it is relatively difficult to locate.

Nature, however, has provided a means of
collecting the stuff as it washes to sea and is be-
comes part of the beach sand.

Such mining, however, is expensive and can
raise environmental concerns. Unlike conven-
tional mining, where the miners stake claims,
the beach mining and undersea mining provides
no protection for the developers.

Officials from the U.S. Interior Department’s
Minerals Management Service alerted a confer-
ence on ocean mining at Newport recently to
the renewed interest in Oregon chrome, both by
the government and by companies wanting to
do the mining,.

When this situation arose the last time, in
the early 1950s, Oregon welcomed the reopening
and expanding of the old chromite mines, look-
ing to the development of a mining industry.

But the federal government’s interest in the
stockpiling soon waned, the subsidy ended and
with it the mining industry.

We should be skeptical of this renewed surge
of interest, especially with its environmental
implications along our beaches and offshore
areas.

The history of chrome development in Ore-
gon raises more doubts than hopes.
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Black sand may hid

CORVALLIS (AP) — Black gold lies along the
central and southern Oregon coast.

Not only does the dark sand contain gold, it
holds chrome and titanium as well, three Ore-
gon State University researchers say.  *

Chrome is used to make steel rust- reslbtam
and titanium is used in jet-engine parts. So the
minerals are of both industrial and strategic im-
portance.

Their existence in Oregon coastal areas could
develop into a major asset for the state’s econ-
omy, the researchers say.

“Many people notice the black sands, but
they probably think they’re seeing oil or some
pollutant,” said Paul Komar, one of the re-
searchers. The black sand is actually concen-
trations of heavy minerals.

Other caches have been found in the terraces
adjoininng beaches and in the offshore conti-
nental shelf,

Ken Scheideggar, another researcher, esti-
mates that one typical deposit on a beach near
Newport is dbout 14 miles long, 100 yards wide
and one yard thick. It may contain a million
tons of black sand, yielding 13-14 percent chro-
mite, the minetal from which chromium is ex-
tracted.

Scheideggar compares the mining potential

of the black sands favorably with mineral sul-
fides that are expected to be sought in the more
remote deep-ocean Gorda Ridge.

The total chromium believed contained in
Oregon coastal deposits would make them the
second-largest in the state, he said.

“The United States now obtains most of its
supplies of this essential industrial metal from
Russia and South Africa, and more stable
sources of supply would be desirable,’”” Schei-
deggar said.

Gold has been mined along south coast

e wealth

Statzsmas Jounnal  ([26 (64

beaches since the state was settled, and small
mines are in operation near Bandon. However,
the other minerals are believed far more abun-
dant.

Beach erosion and wave action have concen-
trated the heavy minerals to deposits greater
than 90 percent “heavies,”” Komar says.

Beach deposits with similar concentrations
are likely to be found from Bandon to Newport,
Scheideggar believes. The deposits in the con-
tinental shelf may be even more substantial.

All the valuable heavy minerals come from
the same source — the Klamath Mountains.
During successive geological periods, the ocean
repeatedly retreated and then advanced over
the continental shelf, leading to increased sort-
ing and higher concentrations of minerals on
the shelf.

The third researcher involved is Curt Peter-
son. Their work is financed through the federal-
state Sea Grant program.




Chroml E%ﬁ
to be assess

Both the Oregon coast and waters
nearshore are known to contain
deposits of chromite, the mineral
source of chromium, but scientific
data about how extensive these
deposits are and their accessibility
have not been collected.

Two Oregon State University
(OSU) marine geologists have
received a grant to collect this infor-
mation.

The research is timely, said the
principal researcher, because of
renewed interest in developing
domestic sources of chromium.
LaVerne Kulm, oceanography pro-
fessor, noted that the United States
currently imports all its chromium,
much of it from South Africa and the
Soviet Union.

The $35,000 research grant has
been awarded by the Oregon Depart-
ment of Geology and Mineral In-
dustries to Kulm and Curt Peterson,
an oceanography research associate.
Kulm, who directed OSU research in-
to offshore mineral deposits on the
continental shelf in the late 1960s and
early 1970s, said that the main pur-
pose of the new research is to inven-
tory all the existing geological and
geophysical data on heavy mineral
deposits in the beaches, beach ter-
races and offshore continental shelf,
from northern California to southern
Washington.

Heavy minerals include not only
chromite but ilmenite, the mineral
source of titanium, another impor-
tant industrial metal.

The emphasis of the inventory
‘would be on data concerning Oregon,
said Kulm. ““We’ll be looking not only
at published reports, but sediment
samples and technical data to help
identify where the most abundant
chromite deposits likely will be
found.”



Useful Minerals in Black Sands of the Peacific Slope
: by DT Day and R H Richards.
Min. Res. of U 8, 1905,

idha e,

.393 B Hemmond, .Ore. Ma 72, .Ch 7, .Ga 18, Ol 314, No 1, Zi 47, Qu 1193,
Un 344, Nstursl beach sand.

P 727 Coos Bay, Ore. Me 64, Ch 470, Il 288, Ga 200, Zi B4, Qu 808,
o) Un ‘68, Natural -beach sand. :
P 274 A Yaquina Bay ' 'Ma.l24, Ch 106, Il 540, Ga 632, Zi 84, Qu 300,
: Un 212, Natural send..
P 274 A do Ma 122, Ch 128, Il 572, Ga 516, Zi 78, Qu 256,
- - Un 330, Netural sand. -
P 274 B do Me 86, Ch 60, Il 546, Ge 506, 21 48, Qu 478,
Un 276, Natural send.
732 A Newport ., ‘Ma 160, Ch 136, Il 662, Ga 484, Zi .106, Qu 60,
. Un 394, Natural sand. _
732 .C do : Ma 42, Ch 58, Il 192, Ga 132, Zi 38, Qu 876,

r
P
Un €664, Netural sand. .
P 99 Crescent City Ma 480, .Ch 210, Ge 503, 01 574, Mon 56, Z1 44,
- Qu 133, Natural sand.
R 3994 Trinided, Cel. Ma 36@,Ch 620, Z1 80, Un 940, Beach sand.

The Highest percenteges of gquartz were found in semples:
From Clatsop County beaches around Astoria, fkakxmpxEEsxhy Seaside,
Werrenton, Gearhart, Hammond, Ft, Stevens, Carnghan Station, Morrison,
Clatsop 8pit and Elk Creek.
From South Fork of Coquille River,
From Rendélph District Beach sand.
From Marshfield,
From Bullards.
From Whiskey Run.
From Port Orford.
From Sakkagsxfxmxsx Portland %
From ¥swpaxrkx River sands at Hood River.

The highest percentages of Olivine were found in semples :-
From sands on northern Oregon Beaches from Astoria to Coos Bay.

The Highest percanteges of Garnet were found in the sands

from Hemmond, snd the Coos County beaches, and Port Orford Beach.
IR IR R O R

Investigstions of Zirconium by J W Merden snd M N Rich, U S Bu Min Bull It
Sands from Pablo Beach, Florida. Chem. Analysis of Concentrate.

Zzr310, 60% A screen snalysis of the origional sand is:
Fegla 5 to 1 plus 65 mesh 0.7% becsuse of the fineness
Al50; not determined T @0 2 8.4 of the sand grains it
Ti 16 " 100 " 25.2 is suggested that atable
Freé S10s 20 " 150 " 58.5 similar to the Deister-
" 20 " 9.7 Overstrom sliming table
minu® 200 " 2.6 should give good result:

3 B B 3 # % O % W

See Meyer, H. C. Uncommon Ores and Metsls; E & M J v 107, Jan 11, 1919,
Pratt, J.H. Mimerzkizgizzixmekexxenx@yankisy Zircon, smExikiks Nonazit
end other minerals used in the production of chemicel compounds em-
ployed in: the menufacture of lighting spparatus. N. Carolina Geologlc:
#nd Bconomicel Survey, Bull No 25, 1916, : I
Schellar, W F, U S Min Res 1916 pt 2, Zirconium and rare eerth minera:
Sterrett, D. B, do 1908,1910 -11 _Monazite and Zircon.
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See Anslytical methods for certain metasls, by R B Moore, S C Lind,

4

J W Marden, J P Bonardl, C W Davis end J B Conley; U S Bu Min "Bull 21
Experimental production of alloy steels,by . H W Gillett end E L Mack,
U 8 Bu Min Bull 199

. ‘Zirconium, U S Bu Min Inf, Circ. 6455, 6456, 6457 and 6465.

Veneble, F B; Zirconium and its compounds- Am Chem Soc lon Ser, The
Chemical Latalog Co Inc, N 'Y 1922.

De Boer, J H, Zirconium‘ Foote-Prints on the rare metsls end unusual
ores, val 3 no 2, Foote lineral Co., Fhiladelphia, pa. 1930,
Zirconium, Ind Eng Chem Vol 19 no 11, Am Chem Soc,

Nov 1927
Minersal Foote-Notes, July=Aug 1918; Zirconia as a2 refractory.
Do ‘Wol 3 .no 1, 1930, Zirconia.
Wetson T and Hess F L Properties, occurrences and uses of Zirconium,
.Min. Eng World, .vol 57 Jul 6 toRec 28, 1912, B
Mertens H C, Beach deposits of Ilmenite, Zircon end Rutile in Floride

Nineteenth. Ann Rept, Florida State Geol Survey, 1926-27, The State

Geol Surv 1928,

.Mineral .Foote-Notes vol .2 no 7, Jul -hug 1918,

Bu Min Inf Circ 6455 contains liat of importers, producers and
dealers,

do 6466 lists end describes foreign snd domestic occurrences
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In the Brazillan sand deposits electromagnetic separators were used to
remove lst ilmenite, 2nd zircon, 3rd monazite
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THE FLOTATION OF CHROMITE
FROM ILMERITE BEARING OREGON BEACH SANDS

!

Qre Characteristics - These types of ore were tested: (1) A mixture
of Florence dune sand with ilmenite and chromite concentrates (produced
by electrostatic separation of beach sand), Approximately equal amounts
of chromite and ilmenite concentrates were added to the mix; (2) Crude
black sand from the Pioneer mine tailings; and (3) Sample of sand brought
in by Mr, Nixon,

Ore Nos 1 was used in the preliminary tests because the high per-
centage of ilmenite present made it easy to determine by microscopit exam-
ination if the chromite was being floated preferentially,

Ore No, 2 was used to further substantiate what appeared to be the
correct procedure for #reating the beach sands,

Ore No. 3 wae used on the final tests because it was considefed &~ -
more nearly representative sample of the beach sands which may be treated
commercially,

Bature of Problem - To produce an ilmenite free chromite concentrate,
Ilmenite tends to float with the same " reagents as chromite, consequently,
the chief phase of the problém was the fletation of chromite in preference
to ilmenite, .

Description of Tests - The ore was split up into 500-gram portions,
Each portion was ground with 250 c.c. of water for 20 minutes in a small
laboratory rod mill, The ground product was flcated in & small laboratory
G. E, flotation machine. The length of flotation period was governed by the
appearance of the froth, Flotation was stopped when it was apparent
that no further useful separation was possible, The rougher concentrate
was cleuned and the cleaner tails added to the rougher tails,

/Reagents used were sodium silicate, sulphuric acid, oleic acid,
sodium oleate, pine olil and X-1,

Sodium silicate was used' to inhilit slime and gangue, It appeared
to have a very beneficial affect on the froth, producing a clear brittle
bubble which became heavily mineralized on the addition of a collecting
agent such as oleic acid and sodium oleate, The optimum amount of Nag8i0
seems to be approximately 0,8 lbs. per ton of ore, However, it was fomd’
that the effects of an excess of sodium silicate could be modified by the
use of sulphuric acid, In fact, test work indicated that the best proce-
dure involved grinding the ore in a slight excess of Nap8iO; or, in other
words, the best procedure involved grinding the ore in sufficient sodium
silicate to insure a very brittle clear bubble which would not produce suf-
ficient froth, and then adding sulphuric acid instead of frothing oils until
sufficient froth was produced to insure flotation. This procedure - that



of balancing sodium silicate and sulphuric acid - to obtain a satisfactory
froth with minimum amounts of frothing and collecting reagents seems

to offer the best possibilities for separating chromite from ilmenite.
Both minerals float with the same reagents, but may be selectively
floated by balencing with sodium silicate and Hp80,. Once the proper
balance of these two reagents is obtained, very small amounts of col-
lecting - reagents are necessary. ©Selective action between chromite and
ilmenite seems to depend on a paucity of reagents. If the pulp is not
properly conditioned with a proper balance of sodium silicate and sulphuric
acid, a greater amount of reagent is required to insure flotation and
this larger amount is not selective in action.

PROPOSED FLOW-SHEETS

_A/_f.L_ L&"‘ :
Lz L.
feeder. | fecdtr.

- .
¢a~hg7:

A concentrate produced using the reagents and amounts shown above
appeared gatisfactory. This sample of chromite concentrate has been submitted
to the Grants Pass laboratory. If a satisfactory grade of chromite has been
attained, further work on more of a quantitative basis is indicated.

James A, Adams



ESTI%PT“D-COST OF ELECTROSTATIC SEPARATION
(H.B." Johnson: Electrostatic Separation. E &g D'38 P. L4

Agsumeds
Plant operates 24 hours per day, 300 days per year
Supervision, per hour £0.75
Power, per kwehr, 0.02
Fixed charges, 10% of installed value.

Tons per hour 5 25 50

Tons per year 36,000 180,000 360,000

Separzting equipment installed $9,000 $39,700 $79,400

Drying equipment installed £10,000 $22,500 £40,000

(Double-shell indirect-heat)

Charges: per ton per ton per ton
Fixed (Amortization) $0.025 #0.022 $0.022
Power 012 .006 004
Supervision .150 .030 015
Repairs, supplies, maintenance

Btc. 0'007 .OO'? tom
Total Separating Cost

per ton $0.194 $0.065 $0.048

Fixed (Amortization) $0.042 $0.019 $0.017

Operating expenses - 304 o144 .093

Total Drying Cost per ton $0.346 £0.163 £€0.110

TOTAL OVERALL COST $0.540 $0.228 $0.158

MAGNETIC CONCENTRATION COSTS,(IC 6624 P. QJA)Witherbee, Sherman & Co.
Mineville, N.Y.

Operating in 1930 at hourl§y capacity of 100 tons:
4

Charges:
Fixed and superintendence $0.069
Power .070
Transporting, elevating 194
Drying .061

(Shaft furnace)
TOTAL ACTUAL OVERALL COST $0.394



ZITANIUM

Qccurrence and Geology the
' Rutile - knmown large deposits are in pegmatites or in/very closely related
basic rocks with apatite and albite as common associutes.
Ilmenite ~ Sometimes found in quartz veins. In large deposite it most
‘commonly occurs along clesvage planes of magnetite and can be
separated magnetically. Pure ilmenite in place is knewn in
minable bodies only in nelsonite. Most of ilmenite is found
in schists and gneisses, andesites and other lavas, jabbros
and basic granular rocks, in small dispersed graine or plates.
Economic Distribution - United States
Roseland, Virginia - concentrated from pogmatits
Magnet Cove, Hot Springs County, Arkansas

Buyers - Titenium
American Rubber Co., Park Ave. &
Rutile
National Tile Co. Inc., Anderson, Indiana
Foote Mineral Co., 1610 Summer St., Philadelphia
Ilmenite
Glidden Co., 11100 Glidden Ave,, Cleveland, Ohio

Usest
l. Used little as alloy in high speed steel in place of vanadium
2. As Ferrocarbon titanium (made in the electric furnace)
18 to 20’ Ti, 4L to 5*0. $142.50 " "
¢) With less cerbon and some silicon 20¢ to 25¢ per pound.
3+ Addition of 5 to 7 times as much titanium as carbon in high chromium
steels makes steels easier rolled het, prevents air hardening, softer
and more ductile after rolling.
4+ Titupium white Ti0, pigments (from ilmenite——31.6 Ti,31.6 Fe, 36.8)--
Is a growing business, Rutile best source, difficult
to manufacture from high iron ¥ minerals.
5. Titanium tetrachloride --smoke clouds in war and skywriting--by product
of titanium white —manufactured from ilmenite
6. Rutile- used as welding rod coating.

Production:
Most ilmenite imported fron India. Domestic rutile production exceeds
imports. Australia leading foreign source of rutile.

Prices
Ilmenite Atlantic seaboard, 45 to 55% Ti0, §10 to §12 per ton.
Rutile (94% concentrate) 19¢ per lb. Concuntratu accepted run from 88% up.
Price obtained will probably be arrived at by bargaining.

Ore Minerals - Ilmenite and Rutile. The present 5, & M. J. price quoted is £5.00
per 1lb, for 98% pure metallic Titanium.
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Assay Laboratory
400 E. I Street
Grants Pass, Oregon

& MINERAL IND5S.

Mr. Leslie L. Motz, Metallurgical Chemist
State Department of Geology and

Mineral Industries

229 S, W. Oak Street

Portland, Oregon

Following are the results of ¢hromium determinations
made on ten samples of beach sand:

Office Chromic Oxide
number Sample Percent
AG 474 AP 16, #3 20,5
AG 514 AP 18, #54 20,8
AG 515 AP 19, #6 5,7
AG 516 AP 22, #8A 0.1
AG 517 AP 23, #8B 2.3
AG 518 AP 24, #8C 2.4
AG 519 ‘ AP 25, #9A 25,6
AG 520 AP 26, #9B 12.4
AG 521 AP 33, D5 2646
AG 522 AP 34 D6 2746

Tl
Signed. LN B B B B ) - :. I"......

Albert A. Lewis
Analyst
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STATE DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

[

ASSAY REPORT Office Number AG 313 & 314

Grants Pass, Oregon
BAB KX BB S KL

Leslie L. Motz

March 21 1930
329 S. W. Qak St., Portland, QOre.

Sample submitted by

Sample deseription IwoO samples of fine beach sand.

The assay results given below are made without charge as provided by Chapter 176,
Section 10, Oregon Laws 1937, the sender having complied with the provisions thereof.

NOTICE: The assay results given below are from a sample furnished by the above named
person. This department had no part in the taking of the sample and assumes no
responsibility, other than the accuracy of the assay of the material as furnished
it by the sender.

GOLD SIL | Chromic oxide lron
Sample Ounces Ounces Total
Number per ton | Value per ton | Value Percent | Value | Percent | Value Value
w
AP 10 7635 oy i 2% 6.4
\ ) 2.4 :
AP 11 | 6§ 1.0 o 9.7
Market Quotations: STATE ASSAY LABORATORY
Gold . per oz.
Silver . § per oz. x
$ per oz. 4
$ per oz. © " Assayer
4
I.‘T:-\ -

| SR
L (; MAR 22 1940 )
STATE (, H.OQY

& MIJ\LN.\L. 4,":.'):5.“.
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- »PZ15 #1 DL -COLLECT XC=GRANTSPASS ORG 4 1057A
et - BIOAR 4 M il 03
EARL K NiXON= U o9
STATE DEPT OF GEOLOGY AND MINERAL INDUSTRIES

329 SOUTHWEST OAK ST PORTLAND ORG=
.CHROMIC OXIDE CONTENT OF SAND SAMPLES CORRECT AS ORIGINALLY
REPORTED. FOLLOWING ARE RESULTS OF CHECK ASSAYS: AG 166 1243
PERCENT AG 167 3«4 PERCENT AP10- 0.4 PERCENT AP11 1,0 PERCENT
AP 14 07 PERCENT. AP 14 047 PERCENT= 0
ALBERT A LEWIS.

N APR 41940

j///: / STATE L. LoayY
. \\‘/’} & MINCRAL lNUhq



ESTABLISHED 1882

LERCH BROTHERS INCORPORATED

| RS . g

LABORATORIES THE 'RON ORE CH EM’STS LABORATORIES
¥ v

BIWABIK KEEWATIN
ELCOR . LABORATORIES ON THE MESABA AND CUYUMNA - NASHWALK
VARG, ! IRON ORE RANGES IN MINNESOTA COOLEY
ALBANY LOC . CALUMET
HIBBING BOVEY
MAHONING LOC GENERAL OFFICES

CROSBY
CORNER N. ST. Louis AVE.

HiBBING,MINNESOTA
March 21, 1940

Mr. Earl K. Nixon

State Dept. of Geology
and Mineral Industries

329 S.W. Oak Street

Portland, Oregon

Dear Sir:

The result on the assay of sample as submitted
to us is as follows:

Phosphorous .0074%

Enclosed you will find a bill for services.
Thank you for giving us the opportunity to serve you.

Very truly yours,

LER_CH:Hﬁ)THEHs INC cifymmn-ﬂ,

By S - LA P —
. Asst. Gen. Mgr.

Sander G. Lawrence:AJ

Enc.



STATE DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

j ASSAY REPORT Office Number
Grants Pass, Oregon
Baker, Oregon ) ar. 16, 19%40.
Sample submitted by Tortland (Office, Dept. Geolosy & lineral Industries.
Sample description P’ 8 8 chiefly silie
AP 9 Chiefly chromite and magnetite,

The assay results given below are made without charge as provided by Chapter 176,
Section 10, Oregon Laws 1937, the sender having complied with the provisions thereof.

NOTICE: The assay results given below are from a sample furnished by the above named
person. This department had no part in the taking of the sample and assumes no
responsibility, other than the accuracy of the assay of the material as furnished
it by the sender.

G‘OI‘D m J Wl .:LL ;-A.L(J_ I
Sample Ounces Oudces Total
Number per ton | Value pex ton | Value Percent | Value | Percent | Value Value
\ percent
. 88 15,4 40 .8
4 -
.a'. ,"’_J._.
Market Quotations: ’ STATE ASSAY LABORATORY

per oz. Assayer

Gold B per oz.
Silve ; e Z.
RO S . Marh £ Doncnnt
$ d



A AG 273
STATE DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES AG 274
AG 275
ASSAY REPORT Office Number LG 276
Grants Pass, Oregon :
Bakexry Oregon X - March 12 1930
Sample submitted by Leslie L. Motz 929 S. W. Oak Street, Portland, Or

Sample description Four samples of sand. Duplicats assays were made on each

sample,

. The assay results given below are made without charge as provided by Chapter 176,
Section 10, Qregon Laws 1937, the sender having complied with the provisions thereof.

NOTICE: The assay results given below are from a sample furnished by the above named
person. This department had no part in the taking of the sample and assumes no
responsibility, other than the accuracy of the assay of the material as furnished
it by the sender. ? A

GOLD SIL  chromic oxide
Sample Ounces Ounces Total
Number per ton | Value per ton | Value Percent | Value | Percent | Value Value
: Bottie
AP 3 A ’ 7 S+ 6
AP 3 SO HEE 3.7
AP 4 2 21.7
i 4 -4 +6{ 51 .8
AF S ¢ 36.0
AF 5 ~ ' 35,9
Market Quotations: STATE ASSAY LABORATORY
Gold B 1 per oz. P
Silver . § per oz. %
’ o
$ per oz. ;
$ per oz. Assayer
4
AP 6 =Y§re onez. T 35.9
‘ . / /




STATE DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

i ASSAY REPORT Office Number
Grants Pass, Oregon .

Baker, QOregon : 2/27/40 %%

Sample submitted by Leslie L. lotz, Portland Office

Sample description APZ2 Original black sand.

The assay results given below are made without charge as provided by Chapter 176,
Section 10, Oregon Laws 1937, the sender having complied with the provisions thereof.

NOTICE: The assay results given below are from a sample furnished by the above named
person. This department had no part in the taking of the sample and assumes no
responsibility, other than the accuracy of the assay of the material as furnished
it by the sender.

GOLD SIL PHOSPHORU

3

Sample Ounces Ounces Total

Number per ton | Value per ton | Value Percent | Value | Percent | Value Value
AP-2 5 0,12

Market Quotations:
Gold B per oz.
Silver . § per oz.
$ per oz.
$

per oz.




Fabruary 15, 1940

Hr. Dick Wilmot
Sutherland

Oregon =

Befors Mr. Nixon's departure for New York he gave me the correspondence
which he had had with you with regerd to electrostatic chromite concene
trate, I have been doing some work elong this line, but heve not pro-
duced as clean s concentrate &s we desire, At the present time the
best concentrate assays sround A0% chromic oxides If you would be
interested in some of thie concemtrated masterial, I would be glad to
send 1t to you, but it is not a product which we desire,

We have been able to teke this electrostatic concentrate and by panning,
getting a highar grede product,

I do mot kmow whether or not the ilmsnite has been teken from the sands,
but I 6-1:0.31:3 #o becsuse the titanium content is very low in the order
of «4

I believe the answer of this problem liss in a combination of magnetic
electrostatic and sither air or water classification., 4 man here in
Portland has a separator based upon sir as the medium, and I shall exe
pect to ese it in operation very shortly.

Of course, with this meager information I have no idea et all what the
cost will be, I think that the operation will etand operating costs of
better than a dollar, as all products are considered on the credit side,

I shall be very glad to sdvisc you of any success we may have and I  «
would appreclate any suggestions on your vart,

Very truly yours,

Leslie L, Motz
¥Wetallurgical Chemist

LL!IHE_
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February 9, 1940

Mr, Richard Wilmot
Sutherlin, Oregon

Dear Diclk:

Thanks kindly for your letter of February 4th. We haven't at
the moment more than about 2 pounds of the most representative
electrostetic separation concentrate, and I am taking part of
that East with me tomorrow for discussions with the U, S, Bureau
of Mines in Washington. However, Mvi lot& has some electrostatic
apparatus set up here in Portland and is doing work on a large
big samples we took in the coastal arsa last week.
will be in a pesition to forward tc Mr. Hoffer a
tro within the next week or ten days, and I am asking
to 80. The seaples will not be awfully high-grade al-
though they will probably run better than 40% chromlc oxide,

Best wishes to yourself and Pop.
' smm yours,

il

E
T

EXN:vm ?nocw
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Mineral and ater Resources——l R. S+ Mason

4

BIACK SANDS

Although "black sands" do not constitute a true mineral commodity in
the commonly accepted sense, they are treated separately here because of
their geologic propinquity. The black sands are composed largely of grains
and crystals, usually carefully graded both as to size and specific gravity
by running water or the work of the waves., [Minerals included in the sands
are: magnetite, chromite, zircon, rutile, olivine, pyroxene, ilmenite, garnet,
epldote, quartz, and mimite quantities of gold and platinum.

Utilization of the various minerals included in the black sands has come
a long way since they were first mined solely for gold 125 years ago. Chromite
finds its principal use as a ferroalloy which imparts heat and corrosion
resistance plus hardness and strength to steels. Minor uses include various
chemicals, pigments, and the familiar chrome plating on various metal surfaces.
Zireon contains the element zirconium, and rutile and ilmenite are ores of
titanium, Beth zireonium and titanium are members of the "space-age metals'
family. Zirconium, because of its unique property of providing a metallic
envelope havinz both high corrosion resistance and very low absorption of
neutrons, is widely used in atgmic reactors for holding the wranium rods.
Titanium metal has only 60 percent of the weight of steel but possesses
unusual strength at elevated temperatures. These qualities make it useful in
space craft and supersonic aircraft. Titanium also has good chemical resist-
ance to chlorine and many acids. Magnetite, an iron oxide mineral,is commonly
used as an iron ore, lMiner amounts go into high density concretes for ship
ballasting and atomic shielding in reactors. CSome magnetite has been sold

to roofing mamifacturers. Carnet, in the sizes available in the coastal black
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BIACK SANDS

Although "black sands" do not constitute a true mineral commodity in
the commonly accepted sense, they are treated separately here because of
thelr geologic propinguity. The black sands are composed largely of grains
and crystals, usually carefully graded both as to size and specific gravity
by running water or the work of the waves. Minerals included in the sands
are: magnetite, chromite, zireon, rutile, olivine, pyroxenes, ilmenite, garnet,
epidote, quartz, and mimite quantities of gold and platinum.

Utilization of the various minerals included in the black sanis has come
a long way since they were first mined solely for gold 125 years ago. Chromite
finds its principal use as a ferroalloy which imparts heat and corrosion
recsistance plus hardness and strength to steels. Minor uses include various
chemicals, pigments, and the familiar chrome plating on various metal surfaces.
7ircon contains the element zirconium, and rutile and ilmenite are ores of
titanium. Both zirconium and titanium are members of the "space-age metals"
family. Zirconium, because of its unique property of providing a metallic
envelope havirz both high correosion resistance and very low absorption of
neutrons, is widely used in atgmic reactors for holding the uranium rods.
Titanium metal has only 60 percent of the welght of steel but possesses
unusual strength at elevated temperatures. These qualities make it useful in
space craft and supersonic aircraft. Titanium also has good chemical resist-
ance to chlorine and many acids., Magnetite, an iron oxide mineral,is comuonly
used as an iron ore., Minor amounts go into high density concretes for ship
ballasting and atomic shielding in reactors. . Some magnetite has been sold

to roofing mamfacturers. Carnet, in the sizes available in the coastal black
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sands, has found limited usefulness. Small quantities of garnet sand have

been sold for. sand blasting and as an abrasive in dimens.ion stone quarry gang
and wire saws. Although studies have been made ovér the years to find

markets for the quartz grains which accompany the black sands, no success

has been reported. Most of the quartz grains have been freed from any enclos-
ing matrix and theoretically should be composed of practically pure silicon
dioxide. Unfortunately many of the grains have cracks or fractures which
contain iron oxide films. The iron cannot be removed by any simple washing or
acid leach;ng treatment, thus precluding the use of the quartz for glass making.
No other markets have been comsidered.

Other associated black sand minerals inclwie olivine, epidote, and
pyroxene, Although these components have no commercial application at the
present time, any beneficiation of the other salable black sand fractions
would in effect make at least a rough concentrate of these minerals. Future
changes in technology could conceivably create markets for them.

The black sands found altlmg the southwestern Oregon coast have attracted
attention since 1852 when gold was panned from the mouth of YWhisky Run about
six miles north of the mouth of the Coquille River in Coos County. Although
the sands were worked originally solely for thelr gold content, the presence
of platinum associated with it ::a.s eventually discovered, and the recovery
of the silvery grains, which hitherto had been regarded as waste material,
was started. It was not until 1926, however, that any serious attention was
given to the associated "heavy blacks" in the sands aleong the active coastal
beaches and the elevated terraces immediately shoreward from them. Yo
exploitation of the deposits occurred until World Var II when the demand

for chromite made it economically feasible to concentrate the richer portions
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of some of the terrace deposits. A total of 46,500 tons of semi-finished
concentrates .15'& over from the war-time activity were e;ubseque!!tl.:r upgraded,
and five fractions containing chromite, magnetite, garnet, ilmenite, and
zircon were produced.

Despite the relatively small production of black sands from southwestern
Oregon there has been a long history of imvestigation of the deposits.
Originally reported on by Diller in 1901 as part of the Coos Bay Folio of
the U,S. Ceological Survey Geologic Atlas, the deposits have been examined by
private, state, and federal organizations, A selected bibliography of the
more significant works appears at the end of this section.

Heavy detrital minerals, eroded from the Klamath-Siskiyou Mountains of
Mesozolc age, have been transported westward to elevated marine terraces which
mark former shorelines., The Pleistocene terraces now stand as much as 1500
feet above present sea level and extend shoreward as far as four miles from
the coastline. Following the elevation of the terraces the sediments were
carried farther west to the acllva.nd.n.g coastline, Pleistocene fluctuations in
sea level shifted the shoreline considerably, and unknown quantities of black
sand were deposited at considerable distances seaward from the present beaches.
Contrary to popular comeption,‘ the "black sand” deposits are not very black,
nor are they uniform over large areas. Characteristically the sands are
somewhat darker in color than the buff-colored dunes in the area, the color
depending upon the relative concentration of the heavy black minerals. The
vagaries of wind and wave have determined the size and shape of the black
sand deposits., Many of the concentrations are highly irregular in shape,
although lenticular masses are perhaps the most common form., In some areas

sands are fourd in almost perfectly horizontal bands of various thickness.
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The deposits are found by drilling into the weakly cemented or simply compacted
terrace sarrial. ““Some lenses occur at or near the surtacé, others have been
found at depthe of 60 feet or more.

Interest in expleiting Oregon's black sands is tied almost completely
to the need during periods of natiomal emergency for chromite, Currently the
United States produces none of this strategic cammodity. World production
in 1965 totalled nearly 5., million short tons. The five principal producing

countries are:

Country Short tons
U.S.S.R. e 4 ® & & 5 ° & " s =& = 1.565’000
Republic of South Africa . . . . 1,038,498
Mq e » 8 ® ® & ® s & °® & ° @ 625’078
Southern Rhodesia ® ® ® & & o a 621|. ,Sm
-Ph:l.lipp.‘l:lea e 6 4 & e @ & v & @ 6]—1’238

Source: U,S. Bur. Mines Minerals Yearbook, 1965.

During periods of nmatiomal emergency Oregon has been an important pro-
ducer of chromite. The bulk of production has came in the past from hard
rock mines rather than from tiae coastal sands, however. Domestic production
is limited to the five states: California, Oregon, Montana, Alaska, and
Texas. Chromiferous sands have only been mined in Oregon.

Black sand deposits in Or;gon are founxd at numerous places along the
coast (see map). The greatest amount of attention has been directed to the
terraces lying between Coos Bay and the mouth of the Coquille River in Coos
County, an area roughly 5 miles wide and 25 miles long. The area is gently
rolling and covered with a dense growth of brush or second growth timber.
Ownership is largely privately held land partly under cultivation or lands
which have been logged off but are currently idle for the most part.
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As has been mentioned, the deposits occur in unconsolidated or poorly
cemented Pleistocene terrace ‘deposits, Heavy rainfall ;Slus rank vegetative
growth help to promptly obscure the pits once they are abandoned., Black
sands on the active beaches of the area present a dual problem to the pros-
pective miner. Most of the "wet sand" areas have been reserved for public use-
by the state, Currently an additional and adjoining strip of "dry sand" is
being surveyed by the state for eventual inclusion in the public use area.
Certain small sections of the active beach are privately owned and presumably
could be leased or purchased, Regardless of the status of the land and the
puai‘oilit.ies for mining from a legal standpoint there is an overriding
difficulty in the continmual hazards of wind, wave, and tide along the littoral.
The destructive effects of stom winds and wini-driven waves are well known.
Less well appréciated are the recurring changes in the sand deposits caused
by normal wave and wind aetion from day to day. These changes make it almost
impossible to plan an orderly and efficient mining program. Numerous attempts
to recover black sanis from the active beaches have ended in failure,

Other areas that have been considered for exploitation include: (1) Hammond
deposit in Clatsop County, where a small but fairly well concentrated deposit
occurs on the south bank of the Columbia River estuary. There has been no
production. (2) Clatsop Spit. ' The Bunker Hill Company examined the property
in early 1963 and put down & series of holes to determine the iron content.
The project was terminmated after 34 holes, ranging in depth from 4O to 86
feet, were drilled. The top 10 feet contained the highest concentrations of
iron but the average content was only 22.6 pounds per ton. The company had
2000 acres under lease from Clatsop County, the State of Oregon, and the

federal government. (3) Newport. A small amount of gold and platinum was
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recovered mAny years ago n'm the active beach, Iittle if any activity has
been comiuctad—;ecem.ly. (4) Cape Blanco-Port Orford, ‘This area ranks
second to the deposits lying north of Banden in t.hé production of gold and
platimm, Most of the recovery has been from the active beaches, with lesser
amounts comingz from elevated terraces not far from the coast. Aside from one
or two small beach placers there has been little activity since the middle
1930's. (5) Ophir-Gold Beach., The active beaches near the mouth of the Rogue
River have produced gold but very little platimum over the years. Most of the
placering was done years ago when rich concentrations of gold were worked
along the active beach. During World War II several attempts were made to
concentrate chromite in the black sande but they were not successful,

Offshere black sand deposits along the southern Oregon coast present
quite a d:lfrer:crrt. pleture. Studies by the U.S. Geological Survey and the
U.S. Bureau of Mines got under way in 1966 to identify areas containing con-
centretions of heavy minerals. The amount of black sand together with gold
and platinum that has been washed down from the Klamath-Siskiyou Mountains
is probably very large. Whether or not the material has been concentrated
sufficiently is not known. The near-shore waters along stretches of the
southwestern Oregon coast are dotted with small islands, stacks, arches, and
rocks which are exposed only a‘t. the lowest tides., Whether these have had a
disruptive effect on the depositiomal pattern, and whether they will present
a serious obstacle to any future offshore-based mining venture will have to
be determined.

Potential reserves of onshore black sand in southwestern Oregon have not
been adequately determined, Most of the investigations have been made during

periods of matiomal emergency and were directed primarily towards discovering
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the most readily mined depa‘fait.a. No comprehensive examination of the entire
distelet as boon centueted. " The I8, Deulogiohl Burvey Samipeatad o
onshere test drilling program along the coast north of Bandon in 1966. Any
peace~time exploitation of the deposits will depend on the use of all or
nearly all of the various "heavy blacks," Changing markets and prices, coupled
with mining and beneficiation costs will be the critical factors in determining
the cut-off grade of the deposits, the tonnage available, and ultimately the
feasibility of conducting the program,

Exploration of the potential black sand deposits can be done at relatively
low cost. The area is accessible the year around, the climate is character-
ized by fairly heavy rainfall, and very little snow or sub-freezing weather.
Drilling and trenching would require standard equipment for penetrating poorly
consolidated sand, The Coos County deposits are located adjacent to rail,
highway, and deep water transportation. The cities of Coos Bay, North Bend,
Coquille, Bandon, Empire, and Charleston are located around the periphery of
the area and can supply ll.borl, materials, services, and supplies.
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June 18, 1968

My, Chester Rooklidge
Westward Properties, Inc,
1618 S.W, First Avenue
Portland, Oregon 97201

Dear Mr, Rooklidge:

Here are some coples of various reports on "black sands" taken from
our files. You will note on the sheet containing a short bibliography
that there are references to other reports. These are somewhat lengthy
and we would like to suggest that you might want to examine them in our
library at your convenience.

A great deal of attention has been directed to the extraction of
black sands fram the sedimenmte at the mouth of the Columbia., A few years
ago the Bunker Hill Company leased considerable acreages in the Clatsop
Spit area and did some exploration work. A summary of their drilling and
sampling is included in the set of reports provided you. Currently
another group is contemplating mining operations on the Washington side
of the Columbia, The percentage of "heavy blacks" in the sands of the
Lower Columbia is not only low but is constantly changing as wind and wave,
flood perieds, and low water all have their effect on the nature of the
deposits, Since the sands lie mostly within the chamnel of the river and
thus come under the jurisdiction of the Army Engineers and the U,S. Coast
Guard, the problem of camplying with regulations enforced by these agencies
must be considered. A further problem is one of stream pollution and the
destruction of habitat for waterfowl and marine and aquatic life.

In sharp contrast the black sands in the Coos Bay area are removed
from the active beach, are readily accessible by paved highway, are located
near several cities which can furnish labor and supplies, and transportation
of concentrate can be effected by deep water, rail, or highway. The
successful metallurgical treatment of the Coos Bay sands has been demon-
strated by the plant operated by Pacific Northwest Alloys. The major problem
has always been one of economics. Any successful operation will have to be
conducted on a large scale to reduce mining and milling costs to a minimum



and markets must be foundi for as many of the co-products as possible.
Neither of these conditions has been achieved in the past for one reason
or another. The Pacific Northwest Alloys operation reworked the stockpile
of semi-finished concentrate prepared during World War II and produced
salable concentrates of chromite, magnetite, zircon, ilmenite, and rutile.

After you have had an opportunity to examine the various reports you
may desire further information., Please feel free to call on us at any
time,

Sincerely yours,

Ralph S, Mascn
Mining Engineer

RSM:lk
Enel,



Blaclc SAN,

January 2, 1970

Mr, G, J. Orazem

Manager, Corporate Development
Lithium Corporation of America

Box 8

Bessemer City, lorth Carolina 28016

Dear Mr. Orazem:

Thank you for your inquiry concerning the black sand deposits of the south-
western coast.

Here are some tear sheets from our Bulletin 64 which swmmarize the coastal
black sands., You will note there are ceveral references to additiomal publica-
tions., Ownership of the beach sand properties could best be obtained from the
county assessors of Coos and Curry Counties. The Coos County Courthouse is
located at Coquille; the Curry County Courthouse at Gold Beach.

In quick summary, the onshare black sand deposits are characbeirized by
highly irregular concentrations dispersed rather widely through some elevated
beach terraces over a considerable area,

There are no particular metallurgical problems to the beneficiation and con-
centration of the various fractions, The main difficulty has been, and still is,
the economic problem of first locating and then extracting the rather small pods
of black sand from the vast amounh of waste material,

You would have no difficulty in obtaining any number of samples from the area
since there are excellent roads traversing it and the weather is rarely a factor.
If surface samples were all that would be required there is only a small amount of
overburden to deal with. If samples at depth were nceded, they could be obtained
with simple hand or power auger egquipment,

Sincerely yours,

Ralph S. Mason
Mining Engineer
RSM:1k
Enc}..



LITHIUM CORPORATION OF AMERICA

A SUBSIDIARY OF GULF RESOURCES & CHEMICAL CORFORATION
BESSEMER CITY, NORTH CAROLINA 28016 » (704) 629-2282

4

December 19, 1969

Department of Geological & Mineral Industries
State of Oregon
Salem, Oregon 97301

Gentlemen:

During World War II there was considerable interest in the Oregon
beach sands. Lithium Corporation of America has recently developed
beneficiation techniques which may be applicable to these sands.

We are writing you for information, if available, on the following:

A. General information on the beach sands with special reference
to past beneficiation operations and/or exploration to define
the deposits. 7T,/ Met 11>

We have the U.S. Bureau of Mines Bulletin RI 4001.

B. Where could we obtain information on the ownership of the
beach sand properties which have been defined by the previous
exploration work.

4

C. How readily could a 50 pound sample of the beach sands be

obtained.

Thank you for any assistance you may be able to give on this
subject.
Very truly yours,

LIT?@UM/CORPPRATION OF AMERICA

# f

/ /)
G (/1 |
/ﬁé/ -c.yff{ﬁ;afﬁ;-
IR VAN IR G. J. Orazem " £
uw _ (L) Manager, Corporate Development

GJO:gw Uit &



February 18, 1975

The Honerable Norman Howard
Oregon State Senate

State Capitol

Salem, Oregon

Dear Semator Howard:

Here is some background information on the occurrence of Oregon
garnet which you requested the other day,

The so~called "black sande" found along the southwestern coastal
gone probably contain the largest readily available reserve of garnet
in the state. The "black sands" are actually a widely varying assem-
blage of heavy, black minerals such as chromite, magnetite, olivine,
pyroxene, ilmenite, rutile, sircon, garnet, epidote, and a few others,
plus lighter-weight minerals such as quarts, feldspar, and mica, The
percentage of garnet in the "black sand" lenses or horisons ranges
from about 10 percent to as much as” 28 percent. It should be pointed
out, however, that by far the largest proportion of the coastal terrace
sands is composed of quarts and feldspar and the "black sands" repre-
sent only a very small part of the total mass,

The terrace deposite which contain the black sand lenses extend
for a considerable distance along the Coos and Curry County coast,
The principal deposits are found b en Cape Arago and the town of
Port Orford and in the South Slough area south of Charleston. Although
black sands are found on the active beaches, the minable reserves are
restricted to the series of elevated marine terraces which lie several
miles inland and several hundred feet above sea level, Ownership of
the terraces is an intricate mixture of federal, county, state, private
and other., Much of the area is cut~over land or brush and pasture,
with private homes and farms scattered widely in various places. Access
is generally excellent to good and once started, operations could be
conducted on a year-round basis.




The Honorable Nomn Howard
Page 2,
February 18, 1975
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The principal obdsacle to exploitation of the black sands is an
economic one, Presently the value of the various constituents is too
low to justify their production, The low grade of the deposit, come
' bined with the erratic nature of the concentrated portions poses some
very real materials-handling problems with respect to costs, No
metallurgical problem exists in the bemeficiation of the black sands,
Envirormental considerations should be easily satisfied, The gently
rolling nature of the land, high rainfall, and equable climate would
make reclamation inexpensive and rapid, Much of the land is pres-
ently lying idle, or is not being used to its fullest potential.

Despite the availability of the heavy black minerals, many of
which have same economic value, very little has been dome with the
resource. During World War II a few thousands of tons of chromite
were concentrated from a deposit just north of Bullards, After the
war this rough concentrate was reworked and chromite, magnetite,
garnet, rutile, and ilmenite were segregated. Only the chromite was
actually economic, the other fractions being almest given away to get
rid of them, Very small amounte of gold and platimum are associated
with the "black sandis" but their contribution is more interesting than
econamic,

Currently there seems to be a renewed interest in chromite but
there are no present markets for it in Oregon. Recently the U.B,
Bureau of Mines has published the results of a study on the synthesis
of rutile from domestic ilmenite. Rutile is a more effieient source
of titanium than ilmenite which has iron combined with the titaniwm
dioxide. Rutile used in the production of titanium metal at Albany
comes principally from Australia, There ies an abundance of ilmenite
available in the U.S., but in Oregon the principal source would be the
coastal sands and the main market would be at Albany with Wah Chang
and Oremet. :

Prices of foreign ores are steadily escalating and shipmernts may
even be restricted in the foreseeable future. What might appear to be
uneconomic today might very well be profitable tomorrow., I have no
handle on the specs for or quantity of garnet that the new tire might
require. Conceivably the Oregon garnets and chromite could be produced
economically, with minor assists from the other co=products resulting
from the beneficiation process, but a great deal of research and market
study would have to be undertaken before sufficient data could be
assembled to make a proper determination.

Sincerely yours,

Ralph S, Mason
Deputy State Geolozist
RSM:1k



May 17, 1978

Mr. Barry Campbell

C.T.I.C.

P.0. Box 488

Cammon Beach, Oregon 97110

Dear Barry:

Enclosed is some information concerning black sand deposits
in the Warrenton and Hammond areas. The Hammond black sand local-
ity is from Bulletin 14D, Oregon Metal Mines Handbook of North-
western Oregon. The map attached is from investigations made by
this Department in 1941. The map of Bunker Hill Compeny investi-
gations for iron content is also enclosed.

For additional information on black sands, you should refer
to Bulletin 64, 1969, Mineral and Water Resources of Oregon, and
Bulletin 74, Environmental Geology of the Coastal Region of
Tillamook and Clatsop Counties, Oregon, 1972+ The complete
Bunker Hill Company investigation report, including test data from
drill holes, is available in our Portland library.

We are pleased to have been of assistance in your planning
efforts.

Sincerely,

James L. Bela
Geologist

JIB:1k
Enecl.



Mining of River
Sands Sought

A Washington firm may at-
tempt to recover. iron from the
sands at the mouth of the Col-
umbia River.

The Natural Resources Com-
mittee of the Oregon House of
Representatives has approved a
bill to permit Oregon to lease
Columbia River delta lands fer

mining.

‘The newly incorporated firm of
INorthwest Iron & Steel Co. of Ta-
coma reportedly is the firm in-
terested.

Committee members said they
understood the firm hopes to proc-!
ess millions of tons of low-grade
iron sands. !

The state of Washinglon al
ready has passed legislation to
permit leasing of delta lands oh
ﬁ Washington. side of the Colum-




Measure Could Permit
Iron Ore Operations

A bill scheduled to come up
or third reading in the House
1t Salem Wednesday would
pen the way for what is ex-
pected to be an extensive iron
ore mining operation at the
mouth of the Columbia River.

The bill would permit the
leasing of the delta lands at
the mouth of the river where
the blacik sands may contain
rich iron ore deposits.

A Washington incorporated
firm, the Northwest Iron &
Steel Co., is interested in leas-
ing the lands and putting in an
iron ore separation plant on
the Astoria side of the river,
according to Phillip J. Roth;
Portland attorney and former
legislator who is Oregon repre-
sentative for the company, He
said the company has already
leased delta lands cn thé Wash-
ington side of the river but that
four fifths of the iron bearing
sands are located on the Ore-
gon side and would be needed
for an operation of any size.

Big Production Seen

Roth reported that a new
mai‘tt}lwd’ parﬂgc aulic and
partly magnetic, for removing
the .iron from the sand would
make the mining operation
feasible. He stimated that the
loperation could ultimately de-
'velop into the mining of mil-
lions of tons of ore and with
accompangjng smelting would
create a big payroll for Ore-

gon. i
The bill before the state Leg-

Competitive bidding would|
be required and public hear-
ings before leases could be
granted. The maximum
amount of land that could be
leased in any one parcel would
be limited to 640 acres. How-
ever a high bidder could lease
ar:1 unlimited number of par-
cels.

islature was sponsored by the

State Land Board and would
permit_that body to lease the

delta lands in the Columbia
River below the 46th parallel
for mining operations,

The bill, HB 1732, has been
recommended for passage by
the house natural resources
committee. It provides hmmn%
of royalties to 10 per cent o
the gross value of minerals re-
moved. A




BENEFICIATION OF
SOUTHWEST OREGON BEACH SANDS
BY HIGH TENSION

AND MAGNETIC DRY PROCESSING

BY

J. F. HUNT

4

PresenTteED AT THE
1960 PACIFIC NORTHWEST
METALS AND MINERALS CONFERENCE

AerriL 29, 1960
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ABSTRACT

THE AUTHOR DESCRIBES THE ACTUAL PROCESSING OF THE GOVERNMENT STOCK—
PILE OF CHROMIFEROUS sANDsS, LOcATED AT CoauiLLe, Orecon, burine 1955 anp
|955. A GENERAL HISTORY OF THE STOCKPILE IS GIVEN, ALONG WITH A BACKGROUND OF
THE GEOLOGY AND ORIGIN OF THESE SANDS. [HE FLOW SHEET USED IN THIS OPERAT ION
IS OUTLINED IN DETAIL, AND THE MINERALS WON FROM THE sTockprILE By Hicn TeENSION
AND  MacnETic PROCESSING ARE DISCUSSED AS TO THEIR PURITY AND SALEABILITY.
AMONG THESE MINERALS ARE CHROMITE, ILMENITE, MAGNETITE, ZIRCON, GARNET,
RUTILE, MONAZITE, GOLD, AND PLATINUM. PLANNED POST—STOCKPILE OPERATIONS ON
THE PRESENT BEACH DEPOSITS ARE DISCUSSED, |HESE OPERATIONS WOULD HAVE BEEN
CARRIEDOUT TO SET UP A CONTINUOUS INTEGRATED MINING AND BENEFICIATION PROJECT,
EXCEPT FOR UNFORESEEN CIRCUMSTANCES WHICH DICTATED THE CLOSING OF THE OPERA—
TIONS AT THE EXHAUSTION OF THE (GOVERNMENT STOCKPILE. THE PAPER IS ILLUSTRATED
WITH MAPS, FLOW SHEETS, CHARTS, AND PHOTOGRAPHS OF STOCKPILE, PLANT, AND

A}

EQUIPMENT.




HISTORY AND BACKGROUND

CHROMIFEROUS SANDS, COMMONLY KNOWN AS "BLACK SANDS" BECAUSE OF THEIR
COLOR, ARE FOUND BOTH IN THE PRESENT BEACHES AND ON RAISED MARINE TERRACES
ALoNG THE SouTHErRN Orecon CoasTt in Coos anp Curry CounTties., THESE DEPOSITS
SEEM TO BE CONCENTRATED ON THE LOWER TERRACES BETWEEN Care ARAGO AND THE
Town oF Port Orrorp, anp In THE SoutH Sitoucn Recion (see USGS Mar, Fic.
No. ). THis BLACK SAND OCCURS IN LAYERS AND LENSES THAT RANGE IN THICKNESS
FROM A FEW INCHES UP TO 42 FEET; IN WIDTH, FROM A FEW TONS OF FEET TO MORE
THAN |, 000 FEET AND, IN LENGTH, FROM A FEW HUNDRED FEET TO A MILE OR MORE.
THE TERRACED DEPOSITS ARE cOvERED WiTH | To 75 FEET OF SAND., CLAY, AND GRAVEL.
BESIDES CHROMITE, OTHER VALUE MINERALS COMMON IN THESE BLACK SANDS INCLUDE
ILMENITE, MAGNETITE, ZIRCON, GARNET, RUTILE, MONAZITE, GOLD, AND PLATINUM.
OTHER RELATIVELY LESS VALUABLE MINERALS, OR THOSE FOR WHICH NO LARGE USE HAS
BEEN FOUND, CONSIST OF QUARTZ, OLIVINE, PYROXENE, AND EPIDOTE, WHICH ARE CON—
SIDERED THE GANGUE MINERALS IN THESE DEPOSITS.

]

ALTHOUGH THE ULTIMATE SOURCE OF THE CHROMITE IN THESE BLACK SANDS IS THE
MORE OR LESS SERPENTINIZED ULTRAMAFIC ROCK IN THE NEARBY COAST RANGE AND
KiamaTi MOUNTAINS, MUCH OF THE CHROMITE PROBABLY HAS BEEN REWORKED FROM
THE TERTIARY SEDIMENTARY ROCKS, T ERTIARY SEDIMENTS AT THE NORTHERN END OF
THE AREA ARE KNOWN TO CONTAIN CHROMITE, WHICH MUST HAVE BEEN ERODED OUT OF
THE PERIDOTITES AND SERPENTINES. AFTER BEING RELEASED FROM THE ORIGINAL
SOURCE, SOME OF THE CHROMITE WAS DEPOSITED IN THE TERTIARY SEDIMENTS, AND
THEN RELEASED AGAIN, AND CONCENTRATED IN THE PRESENT TERRACES,

", - PAGE | —




USGS Buirerin 945-E, prinTep In 1945, FROM WHICH MUCH OF THE HISTORY
AND GEOLOGY Foln THIS PAPER WAS'OBTAINED, STATES THAT THE KNOWN RESERVES AT
THAT DATE, OF MEASURABLE AND INDICATED ORE IN THE TeErraces were |, 913, 000
LONG TONS OF SAND IN DEPOSITS AVERAGING MORE THAN 5% Cﬂzoa ano |, 212, 000
LONG TONS OF SAND IN DEPOSITS AVERAGING BETWEEN 3% ano 5% Cr,0,. It was
ESTIMATED THAT THE PRESENT, OR ACTIVE BEAcHEsS, conTainep 100, 000 Lons Tons
OF SAND CONTAINING 5% OR MORE CRzos' THE RESERVES IN MANY OF THE DEPOSITS
CAN BE SUBSTANTIALLY INCREASED WITH MORE DETAILED EXPLORATION, AND OTHER
FAVORABLE REGIONS NOT YET EXPLORED.

In 1943, Two prLanTs (one ownep By Humphreys GoLo CORPORATION AND THE
oTHER By KrRomME CORPORATION) BEGAN MAKING ROUGH CHROMITE CONCENTRATIONS, BY
WET GRAVITY OPERATIONS, WHICH WERE TRUCKED TO A THIRD PLANT FOR TREATMENT.
THiS THIRD PLANT HAS BEEN CONSTRUCTED By THE DerFense Prant CorrPoraTiON FOR
THE PURPOSE OF UPGRADING OR BENEFICIATING THESE CHROMITE CONCENTRATES FROM
A VALUE OF AROUND 25°/0-CR203‘TC; asout 40% Cﬂzoz' A SMALL TONNAGE OF uP-—
GRADED CONCENTRATES WAS PRODUCED IN THIS DerFense PLANT, BUT DUE TO TECHNICAL
PROBLEMS, AND CONTRACT cANCELLATIONS DUE TO EnD oF WorLp War Il, THE compPLETE

¢
OPERATIONS OF MINING AND BENEFICIATION WERE CLOSED, LEAVING APPROXIMATELY
65, 000 LonG TONS OF ROUGH CONCENTRATES IN THE GOVERNMENT STOCKPILE, ABOUT
FIVE MILES NorTH oF CoauiLLe on RouTe US I0I.

THis sTockPiLE rREmAINED THERE unNTIL 1954, in wHicH vEaArR THE CHRoMIuM
Mining Anp SMeLTinG CORPORATION, THROUGH THEIR SuBSIDIARY, THE Paciric NorTH-

wesT ALcLoys, Inc., oF Spokane, WashineTon, conTrRacTED wiTH THE GENERAL

Services ADMIN[ST‘RAT}CN oF THE U. S. GovERNMENT TO REMOVE THE CHROMITE BY

- PAGE 2 —
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MODERN BENEFICIATION METHODS. | HIS CHROMITE WOULD THEN BE SHIPPED TO THEIR
SPOKANE SMELTER FOR CONVERSION INTO FERROCHROMIUM ALLOY. ANY OTHER MINERALS
REMOVED ALONG WITH THE CHROMITE WERE THE PROPERTY oF PNA, To Be upPGRrRADED,
PURIFIED, AND SOLD ON THE OPEN MARKET. | ACCEPTED A POSITION AT THIS TIME WITH
PacirFic NorTHWEST ALLOYS AS WORKS MANAGER OF THIS ProJEcT. WE BELIEVE WE
WERE THE FIRST FERROALLOY PRODUCER IN THE U. S. TO UPGRADE SUCH LOW GRADE
DOMESTIC ORES AND PROCESS THEM INTO HIGHLY USABLE AND COMMERCIALLY ACCERT-
ABLE VACUUM PRODUCED FERROCHROMIUM.,

GROUND CLEARING AND LEVELING TO PUT UP THIS MINERAL BENEFICIATION PLANT
ADIACENT TO THE STOCKPILE WAS STARTED IN Octoser, [954. MINERAL PROCESSING
STARTED SIX MONTHS LATER, IN ApriL, 1955. CompPLETION OF THE sSTockPILE was
accompLisHeED IN AucusT, 1956 (see Fies. No. 2 ano No. 3).

As THE sTockpiLE was BuiLT up, THE HumpHrEys GoLp CORPORATION FED IT
WITH A HEAVY MINERAL CONCENTRATE PRODUCED BY SPIRALS FROM THE LAGooné OPER—
aTioN; AND THE KroME CORPORATION WITH A CONCENTRATE PRODUGED BY WET TABLING
FroMm THE 7 DeviLs Mine, THE TOTAL STOCKPILE VARIED CONSIDERABLY, IN COMPOSI|—
TION, FROM TONNAGE TO TONNAGE, BUT RaN FrRoM 54% 7o 58% curomiTE, 12% TO

¢

20% imeniTE, 3% To 4% wmacneTiTE, 12% T0 17% carneT, 3% To 5% zircon,

AND UP TO "o/o SCRAP OR GANGUE MINERALS,

FLOW SHEET
TO RECOVER THESE MINERALS AND UPGRADE THEM TO SALEABLE PRODUCTS, THE
FOLLOWING FLOW SHEET WAS USED (SEE ACCOMPANYING FLOW SHEET, FIG. ND. 4)
THE STOCKPILE ORE 1S BROUGHT INTO THE SCREENING ANID WASHING PLANT BY

MEANS OF A MUCKER BDRAGLINE, USING A 3/4 YARD CRESCENT BUCKET WHICH DUMPS
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THE ORE THROUGH A GRIZZLEY INTO A HOPPER. By MEANS OF A SCREW IN THE BOTTOM
OF THE HOPPER, '.I‘H'E" ORE 1S CONVEYED TO A POIDOMETER AUTOMATIC WEIGHING MACHINE
FOR ORE TONNAGE RECORDS, AT THIS SAME POINT, THE ORE IS AUTOMATICALLY SAMPLED
FOR ANALYSES AND MOISTURE DETERMINATIONS. AFTER WEIGHING, THE POIDOMETER
DELIVERS THE ORE TO A BUCKET ELEVATOR FEEDING A WET VIBRATING 20 MESH SCREEN
WHICH BREAKS UP ORE CONGLOMERATES AND REMOVES FOREIGN WASTE MATERIAL. THE
SCREEN UNDERAGE FLOWS INTO THE suMP oF A WILFLEY SAND PUMP WHICH PUMPS THE
SLURRY TO A DEWATERING CONE, THE UNDERAGE FROM WHICH DROPS INTO A DEWATERING
scREw (THE CONE 1S NOT SHOWN IN THE FLOW SHEET). THE DEWATERED PULP, CON—
TAaINING ABouT I5% MOISTURE, IS ELEVATED BY MEANS OF A CHEVRON STACKER BELT
AND 1S DROPPED INTO PILES ON A CONCRETE DRAIN SLAB. THESE PILES OF SAND WILL
prAIN TO ABOUT 9% MOISTURE AND ARE THEN CHARGED INTO AN OIL FIRED ROTARY
DRYER BY MEANS OF A FRONT END LOADER FEEDING A CONTINUOUS BUCKET ELEVATOR.
THE SAND EMERGES FROM THE DRYER AT AROUND 300° F.. DROPPING INTO THE
BOOT OF A CHAIN ELEVATOR WHICH bELIVERS 1T TO A 100 TON DRY, HEAVY SAND, STOR-—
AGE TANK. FLOWING FROM THE BOTTOM OF THIS TANK, THE HOT SAND IS FED BY MEANS
OF AN ELEVATOR THROUGH A DISTRIBUTOR BoxX To A Carpco Hicu Tension SeraraTOR
¢
SysSTEM, CONSISTING OF EIGHT ROTORS. THIS MACHINE SEPARATES THE CONDUCTOR
MINERALS, CONSISTING OF CHROMITE, MAGNETITE, ILMENITE, RUTILE, GOLD, AND PLATI—
NUM, FROM THE NONCONDUCTOR MINERALS, CONSISTING OF ZIRCON, GARNET, AND QUARTZ,
BY A HIGH VOLTAGE DISCHARGE. |HE CONDUCTOR MINERALS ARE THROWN FROM THE
SPINNING ROTORS, AND ARE CALLED THE "THROWN FRACTIONM THE NONCONDUCTOR

MINERALS ARE PINNED TO THE SPINNING ROTORS AND HAVE TO BE BRUSHED OFF. THESE

NONCONDUCTORS ARE CALLED THE "pINNED FRACTIONM
1
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FLOWSHEET COQUILLE DIV. PLANT=PACIFIC NORTHWEST ALLOYS, INC.
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AUGUST 25, 1955
J.F. HUNT




THE. MINERALS IN THE THROWN FRACTION ARE THEN COLLECTED BY A SYSTEM OF
CONVEYORS AND.ELEVATORS AND PASSED OVER A PERMANENT MAGNETIC PULLEY, WHICH
PULLS OUT SALEABLE MAGNETITE. THE REMAINDER OF THIS FRACTION THEN PASSES
THROUGH AN InpucieD rRoLL ExoLon MacneTic SEPARATOR WHICH PULLS OUT THE
ILMENITE AS A SALEABLE PRODUCT, PULLS OUT THE SEMICONCENTRATED CHROMITE AND
PASSES THROUGH THE NONMAGNETIC RUTILE AND GOLD FRACTION, THE SEMICONCEN-
TRATED CHROMITE IS THEN FED TO THREE ROTORS OF ANOTHER Carrco HieH Tension
SEPARATOR, WHICH CLEANS IT UP TO A 42% miniMum Cﬂzoa CHROMITE WHICH IS THEN

" READY FOR SHIPMENT TO THE ALLOY SMELTER. THIS FINISHED CHROMITE IS WEIGHED

on A POIDOMETER AND SAMPLED BEFORE SHIPMENT. THE RUTILE-GOLD FRACTION THAT
PASSES THROUGH THE ExoLon MAGNET, ALONG WITH TRAPPED MAGNETICS, IS SENT TO
A Carepco Inpuceo RoLL MacneTic SEPARATOR, WHICH REMOVES THE REMAINING
MAGNETICS WHICH, IN TURN, ARE CONVEYED BACK TO THE HEAD FEED OF THE 8 roTOR
Carpco Hicni Tension SEPARATOR, AND PASSES THE RUTILE-GOLD FOR STORAGE AND
FUTURE SEPARATION.

LIKEWISE, THE MINERALS IN THE PINNED FRACTION ARE COLLECTED AND PASSED

DIRECTLY THROUGH ANOTHER INDUCED RoLL [ExoLon MacneTic SEPARATOR, WHICH
4 i
PULLS OUT THE TRAPPED CONDUCTORS WHICH, IN TURN, ARE CONVEYED BACK TO THE HEAD
FeED oF THE 8 RoTOR CARPCO MACHINE. THIS EXOLON ALSO PULLSOUT A SEMICONCEN-
TRATED GARNET, WHICH IS PASSED TO A CROSS—BELT MAGNET FOR PULLING OUT AND PRO-
DUCING A SALEABLE GARNET. THE NONMAGNETIC ZIRCON AND SILICA FRACTION PASS
TuroucH THE ExorLon. THIS LATTER FRACTION, ALONG WITH TRAPPED MAGNETICS, IS

senT To THE Carpco Inpucep Roul MagneTic SEPARATOR WHICH REMOVES THE MAG-

NETICS WHICH, IN TURN, ARECONVEYED BACK TO THE HEAD FEEDOF THE CAHF’CO 8 ROTOR

]
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MACHINE AND PASSES THE ZIRCON—SILICA TOA GRAVITY AIR TABLE FOR REMOVAL OF THE
SILICA AND PRODUCTION OF SALEABLE ZIRCON. THE NONMAGNETICS COMING FROM THE
CROSS—-BELT MAGNET ARE THEN FED TO THE FOURTH ROTOR OF THE oTHER Carpco Hicu
Tension SEPARATOR, WHICH PRODUCES A THROWN FRACTION TO BE RETURNED TO THE
HEAD FEED OF THE 8 rRoTorR CARPCO AND PINS OUT A SCRAP THROW AWAY SAND.

THE BROKEN LINES IN THE FLOW SHEET INDICATE PROCESSING AND EQUIPMENT
THAT WAS INSTALLED BUT NOT USED AFTER A FEW WEEKS'! RUN. THIS EQUIPMENT
OCCURS IN THE FLOW SHEET BETWEEN THE WILFLEY SAND PUMP FOLLOWING THE WET
VIBRATING SCREEN AN Tiit DEWATERING SCREW AND CONSISTED OF A WET SAND STOR—
AGE TANK DELIVERING ITS CHARGE TO A CONSTANT FEED SCREW, THENCE TO A SAND PUMP,
PUMPING THE SLURRY TO A DISTRIBuTOR FEEDING |4 Economy WeT TaeLes. These
TABLES EXTRAGTED THE LIGHT WEIGHT SANDS (PRIMARILY SILICA), WHICH WERE SLUICED
TO WASTE, TOOK OFF A TOP, EXTRA HEAVY MINERAL CONCENTRATE (PRIMARILY MAGNETITE
AND GOLD AND PLATINOIDS) WHICH WAS LAUNDERED TO ANOTHER SMALLER WET TABLE
FOR REMOVAL OF GOLD AND PLATINOIDS, AND DELIVERED THE REGULAR HEAVY MINERAL
CONCENTRATE, BY LAUNDERS, TO THE DEWATERING SCREW.

BuT, DUE TO THE RELATIVELY LOW PERCENTAGE OF LIGHT WEIGHT SCRAP MINERALS

‘
(arounp 10% ) IN THE STOCKPILE, IT WAS FOUND UNNECESSARY TO REMOVE THIS
FRACTION BY THE TABLES, sINCE THE CArRPco SEPARATORS COULD HANDLE AND DISPOSE
OF IT QUITE EASILY. AS FOR THE GOLD CIRCUIT, IT WAS FOUND OUT THE CONCENTRATES
IN THIS STOCKPILE HAD BEEN PREVIOUSLY HIGH-GRADED FOR GOLD DURING THE PRIMARY
GRAVITY SEPARATION, THEREFORE, THERE WAS NOT ENOUGH GOLD LEFT IN THE STOCK—

PILE TO ALLOW AN ECONOMICAL OPERATION OF THIS CiRCUIT.
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PRINCIPLE OF OPERATION
OF THE

CARPCO HIGH TENSION SEPARATOR

True Hicn Tension (orR ELEcTRODYNAMIC) SEPARATOR SEPARATES ONE MINERAL
FROM ANOTHER BY THE DIFFERENCE IN ELECTRICAL CONDUCTIVITY OF THE MINERALS]
WHEREAS A MAGNETIC SEPARATOR SEPARATES MINERALS BECAUSE OF THEIR DIFFER—
ENCES IN MAGNETIC suscepTiBILITY (sEe Fies. No. 5, 6, 7, 8, 9, ano 10).

By A COMBINATION OF THESE TWO TYPE MACHINES, ALONG WITH USING THE ADVAN-—
TAGE OF DIFFERENCES IN SPECIFIC GRAVITY, WHERE NECESSARY, MANY SUITES OF
MINERALS cAN BE SEPARATED (seEe SeparaTion CHaracTERISTICS OF MineraLs CHART,
Fic. No. II).

HicH TENSION SEPARATION SHOULD NOT BE CONFUSED WITH ELECTROSTATIC SEPARA—
TION. AN ACTUAL ELECTRICAL CURRENT FLOW TAKES PLACE IN A HIGH TENSION SEPARA—
TOR IN THE FORM OF A CORONA DISCHARGE WHICH PLACES AN ELECTRICAL CHARGE ON THE
MINERAL PARTICLES BEING PRDCES‘SED. IN AN ELECTROSTATIC SEPARATOR, THE MINERALS
MUST BE ELECTRICALLY CHARGED IN SOME MANNER OR OTHER BEFORE ENTERING THE
SEPARATION sysTEM. Having BEEN CHARGED, THE MASS OF MINERALSARE THEN PASSED
BETWEEN POSITIVE AND NEGATIVE ELECTRODES, THE POSITIVELY CHARGED PARTICLES
BEING DEFLECTED TOWARD THE NEGATIVE ELECTRODE AND THE NEGATIVELY CHARGED
PARTICLES BEING DEFLECTED OR ATTRACTED TOWARD THE POSITIVE ELECTRODE.

In THE Carpco Hicn Tension SEPARATOR, THE MIXTURE OF MINERALS IS FED
THROUGH A DISTRIBUTION HOPPER ONTO A HORIZONTAL ELECTRICALLY GROUNDED SPINNING
rotor (see Fic. No. [12). THis ROTOR CARRIES THE MINERAL PARTICLES THROUGH A

SPRAY OF ELECTRONS OR CORONA DISCHARGE CREATED BY A HIGH VOLTAGE CHARGED WIRE
]
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ELECTRODE WH']CH IS BEAMED OR .F'OIN'TED AT THE SPINNING, GROUNDED ROTOR. EVERY
MINERAL PARTICLE ACCEPTS THE CHARGE THROWN OFF BY THE WIRE ELECTRODE. THE
CONDUCTIVE PARTICLES IMMEDIATELY DISSIPATE THIS CHARGE AND, DUE TO THE TANGEN-—
TIAL FORCES OF THE SPINNING ROTOR, ARE THROWN FORWARD lN-TD A THROWN OR CON-—
DUCTOR MINERAL HOPPER. THE NONCONDUCTIVE PARTICLES ACCEPT AND HOLD ONTO THIS
CHARGE, WHICH IS OPPOSITE TO THE CHARGE OF THE ROTOR, AND CONSEQUENTLY ARE
PINNED TO, OR STICK TO THE SPINNING ROTOR, THESE PARTICLES ARE CARRIED TO THE
BACK OF THE ROTOR AND BRUSHED OFF INTO A PINNED OR NONCONDUCTOR MINERAL
HOPPER. AS IN MOST TYPES OF MINERAL SEPARATORS, THERE IS A MIDDLINGS HOPPER,
IF REQUIRED, TO CATCH AGGLOMERATED CONDUCTOR AND NONCONDUCTOR PARTICLES, AND
TO ALLOW THE SYSTEM TO PRODUCE HIGHER PURITY CONCENTRATES, THESE MIDDLINGS
ARE USUALLY CIRCULATED TO HEAD FEED,

THE HIGH VOLTAGE WHICH PRODUCES THE CORONA DISCHARGE IN THE CARPCO SEF‘A—

RATOR IS PRODUCED BY A SPECIALLY DESIGNED DC RECTIFIER SYSTEM, VOLTAGES USED

vary From 25, 000 To 40, 000.

DISCUSSION OF MINERAL VALUES AND SALEABILITY
The CoauitLe PLANT, WHICH COST IN THE NEIGHBORHOOD OF $300, 000, incLubing
CLEARING OF THE PLANT SITE, BUILDINGS, EQUIPMENT AND ALL, AVERAGED AROUnD 175
TONS PER DAY OF STOCKPILE FEED, AFTER BREAKING IN.
From THis FEED were Probuceb 80 To 90 TONS OF CHROMITE PER DAY, ASSAYING
42% To 43% CR203. witH A Cr-Fe raTiOo oF arouno [.5:1.0. ALL THIS BENE-
FICIATED CHROMITE WAS SHIPPED IN BULK RAILROAD CARS (EITHER HOPPERS OR GONDOLAS)

To THE SPOKANE PLANT oF PaciFic NorRTHWEST ALLOYS, WHERE IT WAS PROCESSED

- PAGE 8 -
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CARPCcO RESEARCH AND ENGINEERING
JACKSONVILLE, FLORIDA, U.S.A.
SEPARATION CHARACTERISTICS OF MINERALS

NON-C'ONDUCTORS ({HiGH TENSION PINNED)

CONDUCTORS (HIGH TENSION THROWN)

EP. WEAKLY NON HIGHLY WEAKLY NON SPECIFIC
e MAGNETIC Mool MAGNETIG HAENEE MAGNETIC il e i
Over Over
8.0 Copper 8.0
8.0 Tantalite 8.0
7.5 Galena 7.5
Ferberite Wolframite .
7.0 Cassiterite 7.0
Waulfenite
6.5 65
6.0 Scheelite 6.0
Samarskite
5.5 -
Columbite ’
Feanslinte
5.0 Bastrasite Pyrite 5.0
1L i Euxenite
o e Ilmenite " Molybdenite
b (High Iren)
45 ¥Xen o Barite Davidite Koppite 45
40 Perovskite v | B!!ul:gpyrita
-m Corundum et e 4.0
Celestite Marmatite Sphalerite
Siderite
Staurolite
Kyanite
3.5 Diamond Acmite a5
Epidote Topaz
QOlivine Sphene ,
Hornblende Sillimanite Augite
Apatite Fluorite
Tourmaline
30 Mica (Biotite) Anhydrite 3.0
Mica (Muscovite)
Beryl
Feldspars
;
2.5 2.5
Gypsum o—
Chrysotile
Sulphur
2.0 2.0
Under Under
20 20

EXPLANATION OF TABLE:

Starting with a mixture of any of the above minerals it may be determined whether or not they can be separated by
high tension, magnetic, or grovity methods and whether any one, or a combination of methods is required. If the minerals
appear in different columns they may be separated by high tension and/or magnetic methods alone. Two or more minerals
appearing in the same column can be separated by gravity concentration if they have sufficient difference in gravity (usually
a difference of approximately 1.0}

It should be noted that grain,shape and/or size may alter separation characteristics. This is scmetimes a detriment and
other times useful. As an example, mica and quarlz may in many cases be separated by high tension, due to their grain shape.

Minerals behavior characteristics shown are from tests made in our laboratories rather than theoretical. Mineral characteristics
and behaviors sometimes vary from different deposits. The behavior of minerals not shown can usually be predicted by the behavior
of similiar minerals in the above table. Copyright CARPCO 1957

FIGURE Il
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INTO VACUUM PRODUCED FERROCHROMIUM ALLOY,

METALLURGICAL SPECIFICATIONS FOR CHROMITE IN THE PAST HAVE CALLED FOR

ores HIGH IN Cr,0; AnD A Cr-FE raTIO OF 2]]1 or BETTER. THis OrReEGON CHROMITE
1S CONSIDERED LOW GRADE METALLURGICALLY; HOWEVER, THE PNA PROCESS MADE USE
OF IT QUITE SATISFACTORILY.

CHEMIGAL SPECIFICATIONS FOR CHROMITE CALL FOR ORES THAT ARE EASILY DECOM—
POSED, THAT IS, HIGH IN IRON. | FEEL THis OREGON CHROMITE, DUE TO ITS SMALL PAR—
TICLE SIZE AND HIGH IRON CONTENT, UP ArRounD 20% 7o 21% FE&, wouLp FinD cooDp
USAGE AS A RAW MATERIAL IN THE CHEMICAL INDUSTRY.

REFRACTORY GRADE CHROMITE SPECIFICATIONS SET A RELATIVELY HIGH PERCENTAGE
oF AL,0, as imrorTANT. OREGON CHROMITE RUNS ArRounp 15% A0, with an McO
cONTENT OF AROUND 9% . THESE REFRACTORY OXIDE VALUES WARRANT SERIOUS CON—
SIDERATION BY THE CHROME REFRACTORY INDUSTRY.

Fl

IT 1S INTERESTING TO NOTE THAT AROUND 2-I/2 MILLION TONS OF CHROMITE OF ALL

GRADES, PER YEAR, ARE USED IN THE UniTep StaTtes, anp arounp 95% oF THis Ton-
' ‘

NAGE IS IMPORTED FROM TURKEY, RHODEsIA, PHILIPPINES AND OTHER FOREIGN COUN—

TRIES.

THE zirRcon WE PRODUCED FROM THE STOCKPILE ASSAvED Arouno 66% Zr0, ano
33.7% S:Oz WITH LOW FRACTIONAL PERCENTAGESOF T1, FE, ano Cr. THis wAs con—
SIDERED A CERAMIC GRADE ZIRCON AND WAs BAGGED IN |00 pounp, 5—PLY PAPER BAGS
AND, As | RECALL, THE GREATER PORTION WAS Sc;LD TO THE FOUNDRY INDUSTRY HERE IN
PoORTLAND WHERE IT WAS USED AS A SUPER REFRACTORY MOLDAND CORE FACING. OTHER

FOUNDRY USES OF ZIRCON ARE AS A MOLD WASH AND IN THE MAKE UP OF CHILLS, THIS

GRADE ZIRCON WOULD FIND WIDE USE IN THE CERAMIC INDUSTRY AS A RAW MATERIAL IN

- PAGE 9 -~




THE MAKE UP OF BODIES, GLAZESI. VITREOUS ENAMELS, REFRACTORIES, ELECTRICAL
CEMENTS, SAGGER V;';\SHES, GLASSES, ETC.; IN THE CHEMICAL INDUSTRY AS THE BASIS
FOR THE MANUFACTURE OF THE MANY ZIRCONIUM COMPOUNDS! IN THE METALLURGICAL
INDUSTRY FOR THE PRODUGTION OF ZIRCONIUM METAL AND ITS ALLOYS.

THE GARNET PRODUCED WAS BAGGED AND SHIPPED TO PORTLAND AND SAN FRAN—
CISCO FOR GENERAL SAND BLASTING AND ABRASIVE USE. IT 1S A BRICK—RED CRYSTAL,
ROUNDED, NOT SHARP, AND VERY TOUGH. IT 1S AN EXCELLENT BLASTING SAND FOR SOFT
METALS AND WoODS. [T TENDS TO PRODUCE A PEENING RATHER THAN A CUTTING ACTION.
THIS GARNET WAS USED MOSTLY IN FOUNDRIES AND SHIPBUILDING YARDS.

THE MAGNETITE AND ILMENITE FRACTIONS PRODUCED IN THIS FLOW SHEET, DUE TO
THE RELATIVELY HIGH PERCENTAGES oF CR AND TI IN THE MAGNETITE AND CR IN THE
ILMENITE, WERE NOT SALEABLE FOR THEIRGENERAL USAGES SUCH AS |IRON ORE AND PIG—

MENT MANUFACTURE RESPECTIVELY,. FURTHER BENEFICIATION OR PROCESSING WOULD

UNDOUBTEDLY HAVE PRODUCED THESE MINERALS IN A PURER FORM FOR THEIR GENERAL

usaces. WE MIXED THESE TWO FRACTI ONS TOGETHER, BAGGED THEM, AND HAD A + 140
MESH, HEAVY BLACK SAND, ROUNDED GRAINS, SPECIFIC GRAVITY OF APPROXIMATELY 5.0,
WHICH WE SOLD TO THE ROOFING PAPER MANUFACTURERS IN PorTLAND AnD San Fran-
cisco. THEY USED IT PRIMARILY AS AN OPAQUE MEDIUM FOR PROTECTING THE BITUMEN
IN ROOFING PAPER FROM THE ROTTING ACTION OF THE SUN'S RAYS. THIS BLACK SAND
MIXTURE COULD ALSO BE USED AS A WEIGHTING SAND AND IN HEAVY MEDIA SEPARATIONS.

As PREVIOUSLY NOTED, THE PERCENTAGES OF RUTILE, MONAZITE, GOLD AND PLATI—
NUM IN THIS STOCKPILE WERE TOO LOW TO ECONOMICALLY RECOVER IN OUR OPERATION.
HoweveR, IN OUR LABORATORY, WE CONCENTRATED BATCHES FROM TIME TO TIME FROM

AN ACADEMIC INTEREST ONLY. THE RUTILE CONCENTRATED OUT AT BETWEEN 95% AND

= PAGE 10 —




96% Ti0, WiTH ONLY FRACTION AND TRACE PERCENTAGES OF SUCH CONTAMINANTS AS
Cr, Fe, VA, "Zr ano P. Hanp THERE BEEN SUFFICIENT TONNAGE OF THIS RUTILE, IT
WOULD HAVE BEEN HIGHLY SALEABLE TO THE WELDING ROD, TI-METAL AND TI1—-COMPOUND
INDUSTRIES. ALTHOUGH WE MADE NO ANALYSES ON THE MONAZITE SEPARAT IONS, PHYSICAL
ERAMIATIONS TublCATED THES 'WERE HIGH GRADE CONCENTRATES, THE GOLD CONCEN—
TRATED OUT WAS IN THE FORM OF SMALL FLAT FLAKES AND THE PLATINUM IN THE FORM
OF SMALL PLATINOID PARTICLES. | HAVE SAMPLES OF ALL THESE CONCENTRATES WITH

ME FOR THOSE OF YOU WHO ARE INTERESTED IN EXAMINING THEM,

PLANNED POST-STOCKPILE OPERATIONS

WiTH PLANS OF CONTINUING THE OPERATION AFTER EXHAUSTION OF THE STOCK~—
PILE, WE ACQUIREDA SUBSTANTIAL ACREAGE OF LAND BEARING KNOWN CHROMITE DEPOSITS
IN THE 7 DeviLs AREA ABOUT TEN MILES WEsST oF THE CoQuUILLE OPERATION., EXTEN-
SIVE DRILLING AND LABORATORY WORK WAS EXPENDED ON THESE HOLDINGS AND SUB—
STANTIAL ORE RESERVES WERE ESTABLISHED AND ADDITIONAL PROBABLE SOURCES DEVEL—
oPED. IN A FEW MONTHS OF THIS DRILLING PROGRAM, WE PROVED UP ABOUT 150, 000
Tons oF 40% EquivaLenT CRZCI3 ORE WITH PROBABLE ORE INDICATED BY DRILLING OF
A FurTHER 100, 000 Tons. MucH OF THE AREA HAS NOT BEEN FULLY EXPLORED. THis
150, 000 Ton FIGURE wouLD cONSTITUTE A 5 YEAR :E.UF'PL.Y oF ore ForR THE CoauiLLE
OPERATION.

THE PROPOSED PRIMARY OR MINING PLANT HAD BEEN RATHER COMPLETELY ENG INEERED
AND GROUND LAYOUT SURVEYED. [HIS PLANT WOULD MINE THE DEPOSITS AND PREPARE
THE HEAVY MINERAL CONCENTRATE FOR DELIVERY TO THE BENEFICIATION PLANT AT
CoautLLe. My cooo Frieno, Dean Georce W. Greeson, oF Orecon State CoLLecE,

WORKED WITH US ON THIS MINING PLANT PROJECT AND WAS LARGELY RESPONSIBLE FOR

= PAGE Il -



THE FLOW SHEET, PRODUCTION SCHEDULE AND PLANT LAYOUT. A COMPLETE REPORT ON THE

PROJECT WAS COMPILED AND EQUIPMENT SELECTION WAS PRETTY WELL DEFINITELY FIXED,
THIS PRIMARY OR MINING PLANT WAS ENGINEERED TO MINE 750 TONS OF ORE HEAD FEED
PER |6 Hour DAY. AT A 4 To | coNcENTRATION RATIO, AND FIGURING 80% REcOVERY
IN THE PRIMARY PLANT, THIs wouLb GIve [50 Tons pEr DAy oF Ao 20% (.'31'2203 HEAVY
MINERAL CONCENTRATE FOR DELIVERY TO THE BENEFICIATION PLANT.

EXceEPT FOR THE UNEXPECTED UPSET IN PLANS, CONSTRUCTION WORK WOULD HAVE
BEEN STARTED ON THIS MINING PLANT IN MarcH, 1956, To HAVE HEAVY MINERAL CON-
CENTRATES AVAILABLE FOR CONTINUOUS OPERATION OF THE COQUILLE BENEFICIAT ION
PLANT WHEN THE GOVERNMENT STOCKPILE WAS DISsSIPATED IN AucusT, [1956.

UNFORESEEN - cIRCUMSTANCES FORcCeED THE CHromiuMm Minine Anp SMEeLTING
CQRPORATIDN TO ABANDON THESE FUTURE DEVELOPMENT PLANS AND TO TERMINATE THEIR
WORK ON COMPLETION OF PROCESSING THE (GOVERNMENT STOCKPILE. ACCORDINGLY, AT
THE COMPLETION, ALL OPERATIONS WERE SHUT DOWN AND THE PLANT DISMANTLED.

FRrROM THE EXPERIENCE GAINED IN THE BENEFICIATION oF OREGON BEACH SANDS AND
WITH THE MODERN SEPARATION EQUIPMENT AND PROCESSES, WHICH HAVE BEEN PROVEN
OUT, ALONG WITH INDUSTRY 'S INCREAGING DEMAND FOR MINERALS SUCH AS ARE FOUND
iINn THESE OREGON BEACH SANDS, THE FUTURE CERTAINLY 1S VERY BRIGHT FOR THE
REVIVING AND CONTINUATION OF THIS MINING AND BENEFICIATION INDUSTRY. OF GREAT
HELP TO SUCH A PROJECT ARE THE FACTS THAT THE MINING PRACTICE FLOW SHEET HAS
BEEN FAIRLY COMPLETELY ENGINEERED, THE ACTUAL MARKETING OF THE VALUE MINERALS
IN THESE SANDS HAS BEEN ACCOMPLISHED, SUBSTANTIAL ORE RESERVES HAVE BEEN
PROVEN AND THERE ARE UNLIMITED AREAS OF PROBABLE ORE THAT HAVE NOT YET BEEN

DRILLED. N

- PAGE 12 -
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= BLACK 8iND STUDIES

‘The State Depsrtaent of Geology & Minerel Indusiries has recognised

for some time the importsnce of obtalaing infora:tion
of treating the bluck ssads of the Oregon Coast Ares.

g to the feasibility
Previous investigaters !

nad comsidered gold and platinum, megnetite, or chromite =ad iluenite

&n seporate products to be considered sloma; bubt the Departasat felt the
eoonosics of the various separate minersl products credited as & whols to the
operstion should be investigeted, Teble 4 presents the ainersl contents of

sandg from several locelities,

ke & consecuence, preliminsry psaning tests

(perforaed at Buker esrly in 1958) were conducted; but the results were not
conclusive gince sufficlient time could not be givea the metter then, Luts

in 1983, however, the probism wes seriously considar
sueh work would result from contemplsted peracnnel changes,

sd gince opportunity for
It haa felt that

msgnetic or eleetrostetic seperation would eecomplish the desired reculte.
With thiz is mind, seversl compsnies wore eontsoted =ith regérd to testing

sasples % be sent thum,

The Ritter Products Company of Rochester, Ner York wes gelected to o
the wor:z, and « sample of black sand was sent thea in Decesber of 1838.

This sauple was taken from & composi
end the chemical sanlysis 1o given in table 1.

wes wede on three products aa followst

8=nd on Z0-mesh
Srad thru 50-mesh

1.4%
38,82

B8mnd thru &-aeshi

1st Teiling
md Telling
Conoentrite

52,1%
18,5%
49.4%

te of four sraplev from the Pioneer Hine,
A report dated Jonusry 5, 1940

The concentrate 414 not sppear s ¢.e:n ns was desirsd, so o portion
pas pemndd Tor the eliminstion of pmnguc sinarels, The chemiesl enslysna

of these three products sre given balowt

Table 1 Ritter Products

Crgos® (Cr) g Fe 810, P TiOp Asseyed
b e 5 T g ol
%lpaai te=hesds £2.4 15 o 2128 12. ) letm . BZ D+48
Io. 1 n‘ﬂm'tﬁtic TaiiIBS.Q 17.7

JeB ‘e Feb Lenesster
Roe?. » . 5.0 Bed %9 Laneaster
m.etmh% con“ﬂnmt. 42,7 2’.2 Lot 2041 5.1 .522 48 L‘nﬂ.m
Elect. Conge ptaned
magnatite-Iree 33.8 278 2e8 19,6 Sed W17 «54 Lonesster



: ] L : 1 1
m-l"’ll H C [} Mn H 8i 1 I3 P » Cr
H 4 i s + -
Ordered 1 0,10 Max: 0.30 to : 0.30 to ; 0,025 | 0,025 16,50 to
t 1 0.50 : 0,50 ; mex ; max g L7+50
T ' ’ T T i ;
Ledle tost 10,086 | 043 ; 043 0,012 !0.016 !17.30
| 1 3
TIME ADDITIONS REMARKS
8410 AM Previous heat tapped
8.20 AM 13,000 1bs ingot~ivon scrap Begen chargings 0.09% €
(0403% C) 19,000 1lbe stain- 17.20% Cr in stainless
less scrapy, 400 1b, iron ore scrap
8,50 AN 1 Current on high volt.ge
9.05 Py 300 lbq li&e’ 100 1]3. fluor-
spary 100 lb. sand
9450 AM 300 lbe lime, 10C 1b. fluor- Curent on intermediale
spar, 100 1lb sand voliage
10.25 &% Carrent on low voltage
10,45 AM 150 1b. crushed silicon Bath stirred
(75% si)
10455 AM. Bath Stirred
. 11,00 AM First test taken for
analysis
11,10 AN began slagging
11,20 Ay Finished slagging; one-half
! to two-thirds of slag re~
‘ moved,
11.25 & 300 1b, lime
11,30 Ad 2500 1b, ferrochromium 0.20% C, 70.20% Cr (ferro-
chromium)
11,40 AM
12,00 2500 1b, ferrochromium 0.20% C, 70.20% Cr, (ferro-
" chromium)
12,30 PM Bath stirred, Temperature
tested
12.40 PM 150 1b. lime 50 1lb. crushed _
silicon (75% 81i)
12,55 PM 95 1b, ferromangsnese 0.60% C, 82,00% Mn (fer-
romanganese)
1,10 P Bath stirreds Temperature
tested
1,20 PH Heat tapped., 190 1b, cal-

cium-silicon alloy (62% Si
added to ladle
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Fromt¢ Alloye of Iron Monographs

?014 II
High-Chromium
Xinzel & Franks

Analysis fan C sotos Mngetee Sl 2ae S seitee P oastos Or setee ML oo
3 3 3 3 1 i i
H ] t E : t g
. Ordered 10,07 ¢ 0.40 to 0,30 tot 0,025 1 0,025 1 17,50 : 8475 to
t max t 0,60 : 0,50 ¢ max t mex 1to 18,501 9.25
Ladle test '0,057 | 0u4 | 0L |} 0,011} 0015 | 17.94 ; 893
TIME ADDITIONS REMARKS
Bl R Previous heat tapped
10.45 AM 24,000 1b, common scrap Began charging :
and 7100 1b, nickel
11,05 &M Current on high voltage (220V)
11.45 A 300 1b, lime Current on intermediate volt-
age (170V)
12,20 PM 200 Lb. lime Current on low voltage (110V)
12,30 P + 400 1b, iron ore
12.45 PM + Bath stirred
12,50 PH Begen slagging
1,00 PM First slag completely removed
1,10 ™™ 500 1be lime, 175 1b. First test taken for
erushed silicon, 50 lb. analysis
fluorspar
1.30 P
1150 Pi 230 1b. nickel
2.10 PM Bath stirred, Temperature
tested
2.45 P 3090 1b, ferrochromium 0.,06% C 71,58% Br, 0,72%
84 (ferrochromium
3.10 Pu Bath stirred, Temperaturs
4 tested
3,20 PU 140 1b, ferromanganese 0.061 C, 82,00% ¥n (ferro-
mangenese
3.25 P 150 1b, lime, 50 1lb. crush-
ed silicon (76% 51)
3435 PH 122 1b, lump silicon
(76% 84)
3.50 PM Bath stirred, Temperature
tested
4400 P Heat Tapped



- BLACK SAND STUDIES

The State Depsrtament of Geology & Hinersl Industries has recognized
for some time the importsmes of obtaining inform-tion as to the feasibility
of treating the black sande of the Oregon Cozst Area, Previous invunt&gatori-l
had considered gold and platinum, megnetitc, or chromite =nd ilmenite
as sepsrate products to be considered slone; but the Depsrtaent felt the
esgonomice of the various separste minersl products credited as 2 whole to the
operstion should be investigsted, Teble 4 presents the minersl contents of
gsands from several loezlities, As & consequence, preliminsry pznaning tests
(perforamed at Boker sarly in 1938) were conducted; but the results were not
econclusive since sufficient time could not be given the metter then, Late
in 1933, however, the problem was seriously comsidered since oppertunity for
such work would result from ccntemplated persomnel changes, It has felt that
magnetic or eleetrostetic separation would eecomplish the desired results.
With this is mind, severzl companies were contected =1ith regard to testing
gamples to be sent thom,

The Ritter Products Coumpany of Rochester, Ner York was selected to o
the work, and = sample of black sand was sent them in Deceaber of 1959,
This sample was tsken from a composite of four szmples from the Pioneer Hine,
and the chemical enalysis is given in table 1, A report dsted January 5, 1940
was made on three products &s follows:

8snd on Z0-mesh 1.4%
Send thru 350-mesh 98,6%

Sand thru BZ)-meshi

lgt Teiling 52.1%
#nd Tailing . 18,5%
Concentrote 49, 4’

The concentrate did not sppeasr as clewn a8 was desired, so 2 portion
pae panned Tor the eliminstion of zangue minersls, The chemic:zl analyses
of these three products are glven below:

4
Table 1 Ritter Products

Qrgos (Cr) :figi Fe 510, Ti0p Assayed
B L 2 2 J_ W S
Composite-heads 22,4 15,3 2722 12,8 18,80 .52 5.48
Noes 1 Electrostatic Tailsf5.9 17.7
3.8 296 246 Leneaeter
Noe? n L) 5.0 5.‘ 5,9 Lancasgter

FElectrostate Concentrate 42,7 9.2 2.8 20,1 B4l 2R «48 Lancaster
Elects Conce psnned
negnetite-free 59,8 i 208 19,6 Sed W17 « 54 Lancaster



| Table 4
3 Abgtract From
' "saful Minersls in the Black Sends of the Pscific Slope®; by
. DJF, Dey and Re He Richards
UeB.0e8, Mineral Rescuress of U,8,, 1906. pp. 1175-1258
dineral composition of black sands: Oregon pp. Li08-12l4

Locality Hagnetite Chromite Iluenite Qlivine Zircon
z z 3 4 - 1
(Percentages referred to natural sand)
Baker Co.
.htw B.4 — — —-— 1.5
Baker City 10.4 — 20.4 —— Tr
| Sumptor 10.4 — 48.2 ian r
Clatsop Co :
Clatsop Berch 2648 28 - — -~
Hanmond 14,2 —— B2 — —
Werrenton 1. Pl 12,8 _— 16.8 o 26
Hemmond . B8 T2 —— Se8 © «48
Warrenton —- Tr —— 28.0 « 86
Remmond Sl 1.2 - £8.2 Tr
" B2, 2 8.7 -_— e 28
" Bd.2 8,1 — —— «28
" 7% Ba7 - 10.9 o8
Carnshsn Sto, Tr . Tr —— 18.0 Ir
. Tr Tr - 2040 Te:
Glam;s ﬁpit 203 "‘.2 -— 25.5 a2
Coos Coe
Harshfield - 8.2 - — «8
B.Fk Coquille R-- £eb - — «8
mm m’t- 100 PR — — 2.2
. Tr 10.1 - 11.0 «8
'hllk.y River -—- 11.2- «8 —— oD
?: (P 727) Be 28,6 1led - 27
Onm Coe
Cheteo 7840 14,2 — G5 o2
Port Orford 15/ B.5 —— 45,8 o £
Regue River 43.0 .2 R 29.0 ol
Josaphine Co, J ‘
Waldo - 1.1 - - 1.4
Lincola Co. 5
Yagina Bl - 563 £7.0 -— bef
" % 8al) 8.4 2848 - Be9
Newport . ey BeB 88.1 - Bo8
Multnomeh Cos
Fulten - 45,5 8.0 r
Prof. W Py (kae Joure of Sel., #d sor., vols 18, 1854) found that plstinum could
frequently be 1 7 by & magnet, Prof, B. Silliman {Ml Ae 1o He Eey vol 1, WS) studied
iridoamium con | 'of ssnds, Mre J, A. Bdmen (¥in. # Sei. Press., N 10 '94] described zine-

| suggested shakin; tables for trsetaent. A greest desl of work wes dona
hods and ideatifiostions of alnersls in Portland end Boston in 1806
fiy of these sands

" sElectric Syelting of Magnetite from Black Bends". by

Ds Te Doy, €. 8. Wilson, Gs He Clevenger.

Magnetite Mlind concentrates, coke, ~nd limeetone wore smelted sad produc:d steel in
QOctober, S¢/( Difficulties of the ususl experimsatal sort were sacountered; but in spite
of the negative results, the process wes proven a8 practicsble,




It was augz-akd“to this compsty thot the ssmd bo urmu-d into two aizes,

end these should be treated sepsrebely. Consequentsly, on Feb, 7, 1840 the
Depsrtuent recelved & report aa followss

Sand on S0-mesh 1.4%
8snd thru 50-mesh retsined on 80 amesh 28,4%
Ssnd thru 80-mesh T24i%
Thru 50 on 80 Thru 60
Tailing 50, 3% BiaT8
#iddling : 19,47 14,38
Concentrste 304 5% 55.0%

Chesicrl saclyses of these products were not s2de gince the products were
visuslly inspected =ad were found to be subetantizlly the swme ss the previous
products, In #1l ccses, the first tsilings were composed mos¥ly of g raned, mitlile,
qusrts, snd some chroaite. Ths concentrate were compo ed principslly o chroalte

with sems g mnet snd ‘uartz, whils the second tsilings snd middlings were mixtures
of ol ainerale.

Hr. Lewis of this Depsrtment had made late in 1929 sorsen 'nd chemlesl analysss
of Plonecer semples and obtained the following resultas '

Table 2 - Lewis Screenings

Pion 8a
Le Banka
2. Teilings below sluice
5. Tailinge ne«r race
4., Aversge bunker semple

) z
desh ;L FH 5 % - < K 1 i?-

Thra On . . Cuz. Cus. Cume Cune

48 8- 134 8.8 T2 Te¥ 8.2 Bo? 15.8 15,8

48 85 278 BAeS 27,2 545 25,5  B3.T 37,0 7.8

88 100 50,8 84,8 EL.8 4B7.% 5P,k 88,0 48,5 92,3

DO lﬁ.s 190.0 l‘t -7 100.0 Ge ].00.0 7.7 1.00.0

Chromic Acid (Crg0g) Anslysis

1 2 3 4
Mash F 4 b % % % % B 4
Thru On Totel Totsl Tot:l Total
48 8.7 2.0
48 38 13.8 174 70,2 Fl.8 17.5 13,5 177 25,0
38 100 204 4545 £T7e4 £8.1 25.0 58,7 FR.B 85,5
Do 8.8 132 $9.8  Lld4p5 £9.5 17,3 27.2 de8
cmg M"“d. For 55.8 71.8 38,8 53,48
1 -

82,4 _ 85,9 ¢ 2247
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In osder to deterains the caromiuu-iron r:tio of the chromite greins, Mr,
Lorsll of this Depertasat and Dre Staples of the Depertuent of fleology st ;
University of Oregon headpleked from the concunbretes——chromlty gmi,u. These /
were sgsayed and ehowed the lollowing enalyseas i '

— “'J el

— 1§ i

Table 8 Chromite Greing

Crog  (Cn) I hssayed
Lowell pioked gre  4l.) 28,7 1844 Levis
Bteples ploked gre. 38 13 |
- 48 26 Startond

The Departusat aciulred 2 leboratory slectrodtatic :sﬁhtno frox ﬁarn m
Mines through the eourtesy of Hr, 8. H, Willioton. I% couplsts of two wnites ﬂm
hoppers, dryer, oand slectrodes; and the rectifier, J5a inglined 4rying tube wound '
w#ith resiotance wire reve!ves in b:oll besring su:pon:loms by xuesns of » gearsd mators
The wet feed euters the upper ead Sthrough a hopper sad feed roller, shile the dry |
asterisl drops from the lowsr snd iate nother Aoppere Under this hopper are .oc-ted |
the sleetrostatic electrodes, ons is the feod roller shile the other is & brass \
tube of sliyhtly Lirger diumeter suspended on hizh voltege iasuletors in such & 3
manuer thst the distsace betreen the two electrodes mey e adjuam. The roller is ¥
1 5/16" in dismete: and rotates =t a upud of ome revolutlon eveyy cl ven seccnds.
This roller fesds ulaus S5-megh sand =% b te of 450 greus (X 1b.) per minute.
A zovsbla alusinus divider 4 provided fo .'g" ?‘%ﬂxete inte Ytwo penge The rectifier is
& Ty600-volt full wove or 1:,000-volt h&lf-—uava neot-typs buill By &re N He Morris |
for Mr. Wiliistone A rheostafcontrols i veitag . ilaprassed ca the eloctmodes, '
The two unite cpernte on i1y volt .o, Thls lsterstory machime wes inet lled
in tae Lsboratory of Ere Pe Re Hinss, Sininy Englaeer in Porglaad, *

Johason's? } rork in detorsining minerel coniuctivity showed thet separetions |
of the individucl ainerals was possibie, It was therefors deolded tht 1a vrder 5
to bamt deteraine the charsoteristics of the labor=tory sspsrator, Johnoon's r\ :
basie procedure shoulsd be s.oll.ondj s0 the followin: msu.i.at for standerdiszed
teats was adeopteds
Teke ssaple of sbout 2 1ba. t
Soreen sesple thru 85— snd 85— wesh: sleves (Tyler). lct'gh portions. 3
Take out nagnetits with asgnet,
Dry in oven st 200° F Zor 20 aiautes. (The drver tube m&s diemratied becouse
4t proved a bottleneck cn this meterisl.) , _ e
Turn on roller aotor and reetifier, R
Tronsfer hot sasple lsmedintely to the feed honpsr of thw} sepsrator,
Allow tud @ run thra mechine, recording conif tions, '

Ho unyl were made on thes: products as edjustaenty of ‘eondition: were meds
on ezight nd on comp risén with knomn sasples, /

Seaples for the work con'uoted on this lebspatory machlas w re cobbeined by
Me srs. HNizom snd Lowell on & flald trip extendin: frou Jenusfy ©7 to Februery
£y 1940, Deseription ol these samples followss
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Mr, Lovis assayed thes: ssmples and obtained the folloving resultss

#l.

#24

#3,

#4.

#5.

#84

it |
” .

2 Beach, Sausple consists of present besch sand from e pit, 2 feet
deep, located 500 feet north of shore end of breakwster. The besch is
approximetely 200 feet wide by 600-800 feet long snd extends some distance
up the river, These shore depcelts do not contain much bisck ssad, Psnaing
shows about 5% content of black ssnd,

Baaple of £2and taken 1.6 miles north of Tanksniteh Lake =t U, 3,
Bench Mark 8012, These sands may be » possibla scurce of silies or glase
sands, The s=mple locstion is 10,00 miles north of the north end of the
Uspqua River bridge and on the west side of the highway,

(north of Bandon). Sasple teken from ssteriel resoved from
& test-pit juct in front of the esdins. Test-pit wes apparently in
black s:nd lense from top to bottom. Extent of lease not knowm, but is
thought to be tailings from placer mines up the creek.

Bhiskey Rum Crgek, Sauzple of beach sands ai south of Whiskey Run Creek,
Suzmple represents surface section of beach norsal to shoreline. This
semple does not contain much black sand,

U, 8. Hining Co, (Ohlastead). Loeste! nmorth of the Piloncer Mine. The

saaple was teken from & well-cemented lense of st lesst 20 fest in thiek-
ness. The lense has considersble extent but is overlsin by from 10 to
80 feet of overburden, Overburden is also firazly cemented, This channel
(8" wide x §' long) ssaple »as taken in main pit just east of mine shed,

A sraple of concantrated %ailings was also collected from & plle at the
aine shed.

Chicksmin Mine (Scuth Slough)., Charleston, sho showed us over the area,

Channel sample B feet long by 6 inches wide in lenss of cemented black \
sands, The antire thickness of lemse¢ not exposed, A 5§ foot tumnel ¢
follows the dip of the lense, A 55 foot hole was reported to have been J
drilled from the face 4 the tunnel without lerving the lenss, There is em
excellent possibility thot this lense is extensive and croppings might be ’1
loeated by following the hill slopes in either direction from the tuanel, |
Excellsnt prospects for large tonnage, \\

Aeross the vellay (to the north) is an old plecer mine. The comented
lens:, described in above paregraph, thins sad peters out on the north
sides Saall boats (2' draft) can approsch, by south slough, to within a
1070 feet of this loestion, A che=nnel could be dredged to the prospset
at no large expense. A dike across the velley prevents water fros bagking

into the valley at high tide.



#7.

#8e

#3.

Looation 48 2,08 miles from junction on Seven Devils Rosd where the car sust
be left, Take left hond turn after eroessing bridge snd continue beyond
school house 1/4 mile, Trail lesds down hill %o valley, Hain tunnel
(seampled) is almost directly across valley from old plecer workings md
approximately 75 feet above valley floor,

Hines 1.5 miles north of the Madden Wine on the highway, A small
area (less than 100 feet scross) hes not been mined. The srea aay
contain continustions of this lense, especlally on west sids of highway, 0ld
workings ere on eesst #ida of hlghwey =nd old plant on west side,

Hadden ¥ine, Sample was collected from channels in thres sectlons re-
pres-nting a thickneass of 19 feet. Ssuples msrked: top, § It.; middis,
743 md f£8s One sack of test meterisl was teken from lense
55 fte thick) 30 feot west of bridge at entrence to pite Also & sample (
channel & 7t. long) from ssae lense. '

Capo Mr, Harshell, Port Or ord, Oregon has o smsll gold recovery

outfit at Cspe Blsnco. Handling 8 yard/day, 52% gold recoverye. Three samples
collected here. One of besch sands sbout # aile south of HMarshall's setup.
Another sample of beach sands at the setup, snd & samsple of concentrate

that had passed through the sluices.

#10. Cape Blanco Ro:ds Sumple coll-eted from roed cut just below cattle guard

#1ll, Cape

#z,

#lz,

#l4,

#15.

018‘.

near end of main rozd, Lenss 5 to 4 feet thick,

Elenco Rosd, 8 ailes from wain highway, Scaple “rom lense, ot leat 7
feet thick, exposed by rosd ecut, L nse has poseibility of considersble
extent,

Saaple collacted froa beach on = line normal %o

Busbug Stete Park «
the shoreline snd just couth of ereek aouth,

's Creeks This sample 18 mostly small gravel from zouth cide of stremn
und just west of the socuth ead of the bridgs. Very littles black sand present,
det Hr, Jo He Turner, Goly Beach, Oregon, who has & manganese prospset nesr
Runter's Creek.

Myer's Creek, Sample teken near mouth of creek, B8snd: srs not very
blacks The besach here has considersble extsnt on the north sand the scuth of
the creek,

uck Creck, Property of R, W, Leuson, Sende ere not very black, can
drive through Lecon rench to besch,

Mouth of Rogue River, Estate of MacClesy Besch sands sre quite block,
S8ample teken parallel to bench and represents = considercble e:tent of blaek
sand. Lerge toniege avnilable. One of beat aress visited,
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Mr. Lewis assayed these samples snd cbtained the following resultss

R

- Prom the above analyses it is
the most promises

Dezcription

Besch
Lagoons
Send
Lans

Lena

Congentrate
Hand
Concentrate

- Bottom &'

Hiddle 7
Top 7°

Grgoa Sample
4 Nuaber
0.5 2
2l.2 ?

1.6 9
Ded 12
22.5 18
28.0 14
4o 18
Re2 18
2.0 i8
1,6
0,7

Description :@;
# aile south 244

At set-up 15,3
Concentrate 1.3
Sand Dol
8sund 0.’
8#nd 0.4
Sand Dol

Sand : li.4
m‘“mt‘ B.8

seen that samplee 3, 5, 9, snd 16 show
Sample 5 1s a eonsolidsted sand, cemented
The other szmples are loose sands, free
addition to these smmples, Mr, J, W,

with limonite,

of cementing meterial and dust., In
Deemy of Marshfield submitted seversl

samples early in February, 1940 Only two of these ssmples were uncomsolie

dated so they were the only ones considered,

These samples sre from the

sane locality a2 samole #3 "The Lagoons® taken by Mizom-Lowell.

Screen analyses of the samples e-nsidered are ss followss

Hesh
Tyler
Thru

35
65

35

35
65

35
65

On

35
65

35
48

6°

Zable 6
Department
#3 A6

% %
6.8 1.0
4ie2 0.0
49,0 3940

——

r 12,0

4041
52,6

Deemy
5 6
£ %
-_— 0%
38,0 28,2
62407 70,9
“6a
1.7
6240
pu— 1.0
™ be5
4245
5340
3742
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Sample 16 yiﬂﬂ-d 10; megnetite which assayed §6,7% lron, 4ed% silics, 0,008
phosphorous, and 4.3% titania, -

Although many separste teste were made, fow products were ssved since they
wore run over and over again, Table 7 represents data on tests conducted from
February 2 to 25, 1940, The purpose of this investigation was to determine
the charscteristics of the laboratory seperstor and to determine in o prelim-
ipary manmer the fessibility -f separ: ting the warious ssmples, As & c¢onsequence,
conditions and 2djustments were governed by the appesrance of products, For all
the tests recorded, the constent conditions were speed of feed, eleetrods gap,
drying time, and stationary electrode charged positively, Preliminary experiments
on the mechine included changlng eleetr:de positi n snd reversing polarity, but
inheront weaknesses in the machine iteelf did nmot allow much latitude,

Two methods of att ek are possible: ne to meke a clesn tailing end a
rougher concentrate in the first pass, and s middling from the rougher ¢ neentrate;
or to meke a clsan concentrate and a rougher tailling in the first past, aud then
to make & elean talling and a middling product frm the rousher talling, The firsy
method is the one usually emcloyed in concentrati m processes and proved the
bettor in this instance ufter the first few tests.

The sepsretor iz so srrenged that the fromt of & stresm of particles ralling
freely from the revolving feed rollor just touches the divider when 1t is set two
points to the laft (L2), Zeroc divider iz vertically under the forward face of
the feed roller, Each diviriom is } ineh, '



Table 7 -

Experimental Dats

Sample Test Voltags Divider Remaris
' Line Regulator
' Series It 7500 v, full-wave.Electrode gap 3/4 "wews, centers level
Ritter Head 1. 115+ 10 L 4 Clean teil ) As good as Fitter
2 120 ‘17 & 2 Clean Cone, sughuy better,
B-L 3 3 120 17 L 1% Good red teil- J
4 96 0O L 3 Some black in tail, red in cone,
5 115 10 L 3 N> better
B-L 5 6 96 0 L 3 Too much duste
k4 106 5 L 3 ¥aghed sand - still dust
8 114 10 L 3 " sgain - no improvement
9 119 15 L 3 " " B v
B-L 16 10 96 0 L 3 Small black in red tails
1 120 174 0 . . LA B
14 106 5 R 2 Hueh red in concentrzte
N-L 3 ‘12 96 0 L 4 Black in Tails
13 1 10 R 1 Red in cone,
15 120 17 L 2 Vair balance
16 119 178 % 14 No better
17 120 17% & % No better
Serice nu 15.300 V. in half-save.Electrode gap 3/4 “seve centers level
Bl 3 15 0 L 3 lat Teil
36 104 5 L 2 Kot too clean
40 120 7% L Clesnsr cong,
B-L 16 v 100 s L 2 Fow esmell black in taifs
32 100 5 L 1 Fewer black in taile
39 100 5 L 3 8t111 fewer black
Deeny 5 A7 100 5 L 1 S8ome red to right
¥ A 100 5 0 Little red to right
~48-65 49 100 § R 1 Bleck to left
50 100 . 2 0 10 pusses for conc,
Deeny 5 64 100 ‘5 L 3 Blaek to right
65 100 5 R 3 St411 black in left
68 ) 100 5§  L2-R2(Twe) Black 1t and rt, red middle
f 75 100 5 R 1 Red close o divider
76 100 5 L 1 Red close to divider
Deemy 6 T 100 5 L 4 Wh & bl left, bl and wh right
78 100 5 L 25 Fed to left
-35-65 82 100 5 ¥W ¥h & bl right, too much to left,
86 100 5§ L 2 Falr rougher middling
87 100 5 L 3% 5 paczses, goad cong,
Deemy 6 83 100 E L 4 Blaek cone,
96 100 5 L 1 About same grade
-65 » 100 5 R 2 Red tail, Middling 7 passes
105 100 5 L 4 Good come,

-6~
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Test 6, 7, 8, and"9 - Semple 5 cunteins considerable dust even slter washing
soveral times. Dust coats particles; and eince surfece conditi ns control
separation, all perticles are acted upon equally, This, therafore, does not
lend itself readily to separation,

Test 10 - 10% magnetite taken sut,
Test 69 - A compound divider wes installed.

Test 77 = The plus 65-mesh materiel comtains considerable coarse quarts 8o thet
Ssereening results in a partial cncentrsti n in the —65-mesh material,

This investigation hag shown the une noslidsted sands ampnaeble to
slectrostatic separatiom, In order to av:id changing too many factors
snd since they sre diffiocult to adjust, the slectrodes were pot and mot
ehanged, With thir setiting good rougher concentrates were obtained, but
better ¢ ncentrates would result if roucher concentrates would be re-
treated in & machine with difforent electrode positd ns, Commercial
machines are 1t with several electrodes in a carcading arrangement
82> thzt sever® uctz are sroduced with the wurying ¢ nditi ns thus
OW' v

Although these studies heve shown the feasibllity of slactrostetic
saparation, it is probable the vrocess w uld be more efficiently oper-
atod a8 & combination of several methods - magnetic, elecirostatic,
and rereem, air, or wator classificotion,

[

i * L » * "

Electrostetic separation during the past few ysers hes not found
applicatisn to any great extent in the mimerals sepersti n field,
However, ar und 1910-17, sevemal plante were in operati n treating sine-
lead table snd jig concentrates, The notable erample wes the ¥idvale
plant of the U, 8, SBwelting Company in Utsh, This o no-ntrat r tranted
for seversl years close-bracketed sereened mirtures ~f sphalerite and
galena, but the sdvent of flotati n altered the pleture; and the plant
wse dismantled, T e exeiting urdt, & 3<horsepower motor-driven mechan-
ieal rectifier producing 18,000 to 22,000 volts, trested 65 tons par
day ut & cost of $2,10 per toms The following table presents estimated
costs of electrostatic and magnetic aperstion,
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Table 8

ESTIMATZD -COST OF PLECTROSTATIC SIPARATION .
(He By Jokme-ni Eldctrostatic Separ-tin, E& M J D8 y. 44)

Assuned:
Plant operstes 24 hours oer day, 300 duys per yesr
Supervisli m, per hour £0.75
Power, per kw-hr, 0.02
Fixed charges, 10% of installed walue,
Tons per h ur 5 25 50
Tons par year 36,000 180,000 360,000
Beparsting euipment installed $2,000 $35,700 879,400
equl ment lnstalled £10,000 £22,500 £43,000

Double-shell indirect-heat)

Chargess per ton per ton per ton
Fixed (Amortization) £0.,025 $0,022 £0.022
Power N2 «006 «004
Suparvieisn +150 «030 015
Repairs, supplies, mainten nce

ate,. « 007 <07 o007
To>tal Separsting Cost

per ton $0.1%4 $0,065 $0.048

Fixed (Amortization) $0.042 £0,019 20,017

fHagrating exponses 20913

Total Drying Cost por t n w.ﬁ 00.123 $0.120

TOTAL OVERALL COST £04540 $0,228 $0.158

MAGNETIC CONCENTRATION COSTS, IC 6524 P, 2 4 Witherbee, Bherman & Co,
Winoville, N. Y,

Operating in 1930 at hourly eapecity of 100 tuns

Charges
Fixed snd superintendence .0.069
Towar
Trensporting, elevsting 0194

Drying
(Shaft furnace) o
TOTAL ACTUAL OVERALL COST  £0,794

R
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Refetencest

Day &pd Richards: "Usaful Mincreles in the Black Sands of
- the Paeific Slopet U, 8. G, 8, Miner:1l Resources »f the

7. 8., 1905

Pardecs Beach Plagers of the Oregon Coast; U. 8. G. 8.
Civeular 8, (1934).

Harnor: Notes sn the Black Sand Depoeits of 8 uthsrn Orsgon
end Northern Calif runia; U, 8, Buresu sf Mines; Tech,
Paper 196, (1918),

Juohngons Sslective Electrostatic Sevarationy A, I. ¥, B,
Milling Methoda, 1939,

Johns m¢  Elsctroctatic Sepsration; E. & M. :n. 0“-! IDYQ’

Dec. B 19”&

Portland, Oregon
February 28, 1240

e



GOVERNING BEOARD

W. H. STRAYER, CHAIRMAN .

ALBERT BURCH . . . .

E. BrMACNAUGHTON .

I

BAKER
MEDFORD

PORTLAND

STATE DEPARTMENT OF GEOLOGY AND

MINERAL INDUSTRIES

STATE ASSAY LABORATORY

402 EAST | STREET
GRANTS PASS, OREGON

February 13, 1940

Mr. Earl K. Nixon, Director
State Department of Geology and
Mineral Industries

¢/o Mayflower Hotel

Washington, D. C.

Following &are the results of the chromium determinations
made on the samples of sand from the Oregon coast:

Office Seample
number number
AG 148 g
AG 149 3
AG 150 44
AG 1581 45
AG 152 55
AG 153 S5 A4
AG 154 6 A4
AG 155 65
AG 156 8 /4
AG 1857 8¢
AG 158 8 7
AG 159 9 C
AG 160 94
AG 16l 9L
AG 162 12

Description

Yakuina Beach

Lagoons <

Whisky Run, beach sand

Whisky Run, lens sample

U.S. Mining Co.(Ohlmstead) Concgntrate
U.S. Mining Co.(Ohlmstead) 20';:::1ge&m
South Slough AL.«-% Féﬁim{

South Slbugh, concentr&te(ﬂlk\LmaTwiﬂf)
Madden Mine, bottom 5 feet, main pit
Madden Mine, top 7 feet, main pit
Madden Mine, middle 7 feet, mein pit
Cape Blanco, conc't from Marshall set-up

Cape Blanco, farthest S. on beach from
Mearshall

Cape Blenco, Marshall set-up, beach sand

Humbug Stete Park entrance north, mouth of

creek

Chromic 0xic
percent

0.5
21.2
1.5
0.3
26.0
2249
4.2
2.2
2.0
0.1
1.5
21.3



(Chromium determinations continued)

Office Sé.mple - Chromic Oxide
nuwber —number Description percent
AG 163 13 Hunters Creek 0.5

AR Lok . 14  MouER OFf Myees CFesk, 106 yards eewsh 0.4

AG 165 15 Mouth of Wind chuck 0.l

AG 166 164 Gold Beach send as taken 67" e f—
AG 167 16 ;= Gold Beach sand, jig concentrate .3.3

! o
Respectfully submitted.. W% .

Albert. A. Lewis
Anelyst
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gasﬁop SERVICE E S E RN ' 1201 SYMBOLS
“This-is a fullrate g s I DL =Day Letter

Telegram or Cable-

m ulr:less iu{ de- Yol Raner
erred character is in- / LC = Deferred Cable
dicaced by & suiable -
symbol above or pre- ¢ NLT =Cable Night Letter
ceding the address.

R. B. WHITE NEWCOME CARLTON J. C. WILLEVER

PRESIDENT CHAIRMAN OF THE BOARD FIRST VII:E-FHI’.IIBEN'I’ \_M
The filing time shown in the date hne on telegrams and day letters is STANDARD TIME at point of origin. Time of receipt MSTANDARD TIME at point of destination

40 FEE 15 PY Tk 36
CAT34 35 NT=EUGENE ORG 15

EARL K NIXON=
MAYFLOWER HOTEL WASHDC=

RNALYSIS OF LESS THAN "1/10 GRAM GIVE CHROMIUM IRON RATIO
198-100 AGAINST THEORETICAL 187-100 STOP ABOUT 38%

ELEMENTAL CHROMIUM AND 19% ELENENTAL IRON COMPARED TO ABOUT
46 CHROMIUM AND 25 IRON=

O F STAFFORD.

1/10 198-100 187-1 (_3_0_5_8‘}3 19% 46 25.

THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE




/.
[ures s 1940

STATE izt L v e TD:J;:JU v
INERAL IN ‘

Mr. Earl XK. Nixon
Vayflower Hotel
Washington, D. C.

ANATYSIS OF LESS THAN ONE-TENTH GRAM GIVES CHROMIUM IRON
RATIO ONE NINETY EIGHT TO ONE HUNDRED AGAINST THEORETICAL
ONE EIGHTY SEVEN TO ONE HUNDRED. STOP. ABOUT THIRTY-EIGHT
PER CENT ELEMENTAL CHROMIUM AND NINETEEN PER CENT ELEMENTAL
IRON COMPARED TO ABOUT FORTY-SIX CHROMIUM AND TWENTY-FIVE IRON.

0. F. Stafford

e F
| 4 ¢ o ©
1 7 lop ‘

gy W%
4QJ°/@ —bgﬂ%’
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This is a full-rate ’ ' . © S DL=Day Letter

Telegram or Cable-

gum :ﬁlm i|:si :iie- ( 4 NL=Night Letwer
erred character is in- = Deferred Cable
dicated by a suitable ; i 7 ) » L

symbol m or pre- . = NLT =Cable Night Letter

R. B. WHITE . NEWCOMB CARLTOMN g0 C. WILLE R Ship Radiogram
PRESIDENT CHAIRMAN OF THE BOARD FIRST VICE-PRESIDENT

The filing time nbm in the date line on telegrams and day letters is STANDARD TIME at point of origin. Time of receipt is STAN DARD TIME at point of destination
M"ld l‘s..-v

'Pz46_53 COLLECT DL XC=GRANTSPASS ORG 8 L36 PRIOFER 8§ PN 4 46

EARL K NIXON=" 422

329 SOUTHWEST OAK ST PORTLAND ORG=

L —

——

ﬂPL[S RECEIVED IN MATL SMALL 41.9 CHROMIC OAIDE 1804 IRON
LARGE 45 6 CHROHIC OXI1DE FOLLOWING ARE PERCENT CHROMIC OXIDE
NUMBER 3 LAPOOUS 21.2 NUMBER 5 US MINING COMPANY CONCENTRATE
26.0 NUMBER 6 SOUTH SLOUGH b2 NUMBER 16 GOLDBEACH SAND
12 4 CONCERTRATE 3+3 NUMBER & MADDEN MINE DOTTOM FEET

MATN PIT 2.0= ~
ALBERT A LEWIS. n“ w
— DEGEIVE B
: .. U FEB 8 1940 - -
4 STATE DEP'T OF GEOLOGY -
& MINERAL INDS, ——
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February 8, 1940

BACK BR4CH CHFOME SANDS

. Chromic Oxide
Silica

Alumina

Ferric Oxide
Titaniua Dioxide

g

22.4 to 25.9
18.80
27e22
18,00

5446
o52

Electrogtatic Concantrate
%

4247

48



CHARLTON LABORATORIES

A NA LY S E S CONSULTATION

2340 S.W. JEFFERSON ST., PORTLAND, ORE.
Feb. 13, 1940 - Ref. #1974

LABORATORY REPORT

Sampe 16 Black Sand "Magnetite" Frou Ore. State Dept. of

PHONE BEACON.2070

o Geology « Mineral Industries
Recever  Feb. 9, 1940 Manzs
ANALYSIS
Silice (8i0s) L, 4 \EME z '1"“..
'= J T "y s | '
Iron oot ] S :
I (Fe) &£0.7% . FEB 1%1940 ,,,J
Sl i 0.00% BTATE DEP'T OF GEOLUGY
itand ; NERAL INDS.
Titanium (as TiOs) 4.3% & Ml
 REMARKS:
.
/

_By(_/_ }7% /P
% Jd \

CHEMISTRY &« FOOD TECHNOLOGY «« BACTERIOLOGY




CHARLTON

LABORATORIES

A NALYGSE S

CONSULTATION

2070

PHONE BEACON.«

2340 S.W. JEFFERSON ST., PORTLAND, ORE.
Jan,. 29, 1940 - Ref.

# 1925

LABORATORY REPORT

SAMPLE 2 sand samples

Recervep

Jan. 17, 1940
ANALYSIS

Sample No, 1 fiwvr/"ﬂb*L“TTitanium (as T10s)

Sample Wo..2 Chioirgelatns

rF\ 5
Lt JAN 30 1940

BTATL . . Wl
& MINERAL 14D5.

REMARKS:

Totanium (as T1i092)

FroM OQOregon State Department of
Mining and Geology
Margs gomples marked No.

1l egnd No.

0.34%
0.48%
B
‘-;"‘fuh
_,w s

(/\r‘ /
v’ 1;

By 7
/592;;;/5,/¢§u”
% e

Fi

CHEMISTRY « FOOD TECHNOLOGY

«» BACTERIOLOGY
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STATE ASSAY LABORATORIES
402 E. | ST., GRANTS PAss
J. E. MORRISON
MINING GEOLOGIST

ALBERT A, LEWIS
AMNALYST

e STATE GOVERNING BOARD

W. H. STRAYER, CHAIRMAN, BAKER
ALBERT BURC] « + + . MEDFORD
E. 8. MACNAUGHTON . PORTLAND

2102 COURT ST., BAKER

E.‘RL K. NIXoN
JOHN ELIOT ALLEN

AR‘I‘HU:I::.G:’WIINTLIV FIELD GEOLOGIST
. Theseren ' .STATE DEPARTMENT OF GEOLOGY AND T
..f:‘:':?.;'::“ MINERAL INDUSTRIES Replies should be
329 S. W. OAK STREET addressed c¢c/o State
PORTLAND, OREGON Assay Laboratory
feb. 9, 1940. 2102 court St.,

Baker, Oregon

B)EREIVEM)
e e | FEB 10 1940 -/
r. Earl K. Nixzon

- Director STATE L. ULOLOOGY
Dept. Geologpy & Lineral Industries & MINERAL INDS,
329 SW Oak St.

Portland, Ore.

Dear r. Nixon:

Enclosed are the analytical results
for the electrostatic samples.

As leslie probably tolc you, I had
a touch of the "flu"™ last week and did
practically no laboratory work. Sorry I
caused this delay. uir. Libbey's sample will
be in the meil tomprrow.

Sincerely,

Hugh 4], Lancaster,




Grants Pass, Oregon

Baker, Oregon

Sample submitted by

Sample description

4B104 #1 Electrostatic tails.,

ASSAY REPORT

Y

STATE DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

Office Number

Feb; 9,

19340,

Llectrostatic sauples Portland Office.

ABlOZ HElectrostatic cone.

AB10S Panned conc. lagnetite free.

ABlOS 72 Electrostatic tails,

The assay results given below are made without charge as provided by Chapter 176,
Section 10, Qregon Laws 1937, the sender having complied with the provisions thereof.

NMOTICE: The assay results given below are from a sample furnished by the above named
person. This department had no part in the taking of the sample and assumes no
responsibility, other than the accuracy of the assay of the material as furnished
it by the sender.

Al203 Iron
% __GOEN % SILVER Silica Cr. Crg0z phos.,
Sample oeneesx owmess percent percent Total
Number perzton | Value perzion | Value Percent | ¥akua | Percent | Vald& Value
AB102 28 0.1 9,1 29 .3 42.7 28
AB103 2.6 19.6 S.4 27.2 59.8 .17
AB104 2.6 9.8 26
AB1OS S.4 5.0 .58
Market Quotations: STATE ASSAY LABORATORY
Gold $ per oz,
Silver . § per oz. AC/ '
$ per oz. ;
$ per oz. Assayer




CLASS OF SERVICE 1201 : SYMBOLS
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R. B, WHITE NEWCOMB CARLTON J. ©. WILLEVER Ship Radiogram
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The filing time shown in the date line on telegrams and day letters is STANDARD TIME at point of origin. Time of receipt is STANDARD TIME st point of destination

GK13 15 COLLECT XC=BAKER ORG 8 1015A  [I4OFEE 8 MM 10 I8

EARL K NIXONE ~— (0 B8 /A/=F0=F -
329 SOUTHWEST OAK ST PORTLAND ORG=:

CHROWE OXIDE PERCENT TAILS ONE 38 TWO 520 ELECTROSTATIC (

CONCENTRATE 42¢7 PANNED CONCENTRATE 39e8%

~ HUGH K LANCASTERs

TELEGRAPH YUUR

¥ T '|I[| |
| { 1R

“wes*renn _
g UNION ,_,_:'
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~« "STATE GOVERNING BOARD
W. H. STRAYER, CHAIRMAN, BAKER

ALBERT BURCH. . . . . MEDFORD
E. B. MACNAUGHTON PORTLAND

EARL K. NiXoN
DIRECTOR
ARTHUR M. SWARTLEY
CONSULTING MINING ENGINEER
RAY C. TREASHER
GEOLOGIST
F. W. LIBBEY
MINING ENGINEER

" .STATE DEPARTMENT OF GEOLOGY AND
MINERAL INDUSTRIES

329 5. W. OAK STREET
PORTLAND, OREGON

UFEB 9 1940 1

STATE DEI*'1 OF GEOLOAY
& MINERAL INDS.
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STATE ASSAY LABORATORIES
402 E. | 5T., GRANTS PASS
J. E. MORRISON
MINING GECOLOGIST

ALBERT A. LEWIS
ANALYST

2102 COURT ST., BAKER
JOHN ELIOT ALLEN
FIELD GEOLOGIST

LESLIE L. MoTz
ANALYST

ha
[ %)

®

Replies shoy
addressed ¢/0 State
Assay Laboratory
2102 Court St
Baker, Oregon



E. W. LAZELL, PH.D.

CHEMICAL AND EFFICIENCY ENGINEER
CHEMICAL AND PHYSICAL LABORATORIES
537 RAILWAY EXCHANGE BUILDING

PORTLAND, OREGON

P

Department of Geology & Mineral Industries
329 S. W. Oak St.

Portland, Ore.

Attention Mr., Earl K, Nixon

Dear Sir:

i./'f):(f---( ((/’ RJ.A,J( Q'h\_ 2L .‘:‘f " ‘:E

Dec, 26, 1939

I report the analysis of a sample of Chromite ore

submitted.

Laboratory No., 40885 -

Composite of equal amounts 4 samples.

Silica = = = = = = = = = - 18,80%
Aluming = = = = = = = - = 27.22
Iron Oxide &s Ferric - - - 18,00
Ti taniu.llu Dioxide - - - - = 5.46
Phosphorus = - = - = - - - 08

acc




E. W. LAZELL, PH.D.
CHEMICAL AND EFFICIENCY ENGINEER
CHEMICAL AND PHYSICAL LABORATORIES
537 RAILWAY EXCHANGE BUILDING Dec. 26, 1939
PORTLAND, OREGON ’

Departument of Geology & Minersl Industries
329 8‘ io Oak St.
Portland, Ore.
Attention Mr, Earl K., Nixon
Dear 8ir:
I report the snalysis of a sample of Chromite ore
submitted .

Lsboratery No, 40885 -~ (Compooite of equal amounts 4 semples.

Iron Oxide as Ferric -~ - - 18,00

Tltaniu::'t Dioxide = = ~ -~ = 5.46
Phesphorus = « = = =« - - « «52
" Resnectfully submitted,”
=

oz

2ac



STATE GOVERNING BOARD

W. H. STRAYER, cHAtrMAN, BAKER

ALBERT BURCH . . . . MEDFORD

E. B. MACNAUGHTON . PORTLAND
i

EARL K. NIXON
DIRECTOR
ARTHUR M. SWARTLEY
CONSULTING MINING ENGINEER
RAY C. TREASHER
GEGLOGIST
F. W. LIBBEY
MINING ENGINEER

'STATE DEPARTMENT OF GEOLOGY AND

MINERAL INDUSTRIES

329 S. W. OAK STREET

STATE ASSAY LABORATORIES
402 E. | ST., GRANTS PAss

4. E, MORRISON
MINING GEOLOGIST

ALBERT A. LEWIS
AMNALYST

2102 COURT ST., BAKER

JOHN'ELIOT ALLEN
FIELD GEOLOGIST

LEsSLIE L. MoTZ
ANALYST

PORTLAND, OREGON

STATE ASSAY LABORATORY
402 East I Street
Grants Pass, Oregon

,:;[;n?ﬂ;]lﬂ“‘ﬁj]
NOV 20 1939 =/

STATE DEFP'Y GF GEOLOGUY
& MINERAL HNDS,

November 18, 1939

Mr, Earl K. Nixon, Director
State Department of Geology and
Mineral Inaustries

329 S. W. Qak Street

Portlana, Oregon

Dear Mr. Nixon:
Enclosed are more assay results on the beach sand samples.

A small portion of each screen size from sample 1 and of
each of the three finer products from samples 2, 3 and 4 was~
ground in a small agate mortor to minus 100-mesh. The assays
were made on these finsly ground portions rather than on the
whole sand grains.

Mr. Lancaster and his wife stopped in to see me on their
way to Portland and I was glad that I had a chance to meet him.

L
Very truly yonra; V; ‘
v N

WosT o e,

Albert A. Lewis JF
al Analyst -
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GOVERNING EOARD
V. H. STRAYER, CHAIRMAN . BAKER
ALBERT BURCH . . . . MEDFORD
E. B. MACNAUGHTON . PORTLAND

STATE DEPARTMENT OF GEOLOGY AND
MINERAL INDUSTRIES

STATE ASSAY LABORATORY
402 EAST | STREET
GRANTS PASS, OREGON

November 18, 1939

BEACH SAND REPORT CONTINUED:

PARTIAL ANALYSES OF BEACH SAND SANPLES

SAMPLE 1 2 3 4
Per- FPercent Fer- FPercent Per- Fercent Frer- Frercent
cent of total cent of total cent of total cent of total
Cr205 Cr205 Crgo5 Crzo5 - Crzo5 Crzo5 Cr203 Cr203
Original 22.4 100.0 25.9 100.0 2%.1 100.0 2247 100.0
On 48 6.7 2.0
Thru 48 on 65 13.8 17.4 20.2 218 1% .5 19.5 177 25.0
Thru 65 on 100 20.4 46 .5 27 .4 56.1 25.9 58.7 28.3 55,5
Thru 100 28.8 19.9 29.5 14.5 29,3 17.8 292 9.3
Total 01‘203 acets! for. . g5.8 ¢ 91.8 95.8 89.8

Analyst
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November 8, 1339

Hr. Albert Al Iﬂil, m
State Assay Laboratory
Grants Pass, Oregon

Dear Al:
Thanks for your report of November 7ili on the chrome sands.
It looks like you did & good jobe.

1 em very much encouraged by the high percentage of chromic
oxide contained in these samples. * believe you hatl beller
run screened portions below 48 mesh on each of the four samples
for chromic oxide, that is to sey, the 48-65, the 65-100, and
the -100 mesh. That would be tliree asseys for each of the sam-
ples, Woss 1, 2, 3, and 4. I would not bother with the —48
mesh for the time because there is such & sumsll percentage of
ite The three portions of each sample of -48 nesh I would run
without further pulverlzing if you can do thie, because, a&s you
noted, the irom and consequently the chrome content will be
affacted if you try to pulverize. i

With best wishes, I am
Sincerely yours,

EXN:vm Director




STATE GOVERNING BOARD

W. H. STRAYER, CHAIRMAN, BAKER
ALBERTBURCH . . . . MEDFORD
E. B. MACNAUGHTON . PORTLAND

¥

EARL K. NiXON
DIRECTOR
ARTHUR M. SWARTLEY
CONSULTING MINING ENGINEER

e ‘STATE DEPARTMENT OF GEOLOGY AND

GEOLOGIST

F. W. LiBBEY
MINING ENGINEER

FP””""rﬂ-ﬁ

D |
_nov 8189

STA'IL s 1w u.-u;,(.)(]\'
& MINERAL INDS>.

MINERAL INDUSTRIES

329 S. W. OAK STREET
PORTLAND. OREGON

STATE ASSAY LABORATORY
400 East I Strest
Grants Pass, Oregon

November 7, 1939

Mr. Earl K. Nixon, Director

STATE ASSAY LABORATORIES
402 E. | ST., GRANTS PASS
J. E. MORRISON
MINING GEOLOGIST

ALBERT A. Lewis
ANALYST

2102 COURT ST., BAKER
JOHN ELIOT ALLEN
FIELD GEOLOGIST

LesLIE L. MoTz
ANALYST

Staete Department of Geology and
Mineral Industries

329 S, W. Qak Street

Portland, Oregon

Dear Mr. Nixon:

Enclosed are the assay results that I have to date on
the beach sanu samplex. 1 will send the assay results on the
different screen sizes as soon as possible. Following is
& comparison of assays on the ‘same sample:

Percent Cr.04

By Ralph Mason (Byrem's chemist) 52.55
By Albert Al Lewis, State Assayer 51.02
: 0l.34

I will do some more checking with Mason and see if this
can be improved. I should be able to check their results to
0.5 percent at least.

Very truly yours,

“Fe

Albert A, Lewis
al Assayer



GOVERNING BOARD
W. H. STRAYER, CHAIRMAN . BAKER
ALBERT BURCH . . . . MEDFORD
E. B. MACNAUGHTON . PORTLAND

) STATE DEPARTMENT OF GEOLOGY AND
PAEIVMTE MY MINERAL INDUSTRIES

M
I STATE ASSAY LABORATORY

| ‘_ NOV 8 1939 ...-'J 402 EAST | STREET

GRANTS PASS, OREGON
STATL «.« - ueeLoagyY
& MINERAL INDS. November 7, 1939

Following is a preliminary report on four samples of
beach sand from the Pionesr Mine, located approximately 7
miles North of Bandon, Oregon:

Four samples of sand, weighing approximately 100 1lbs.
each, were submitted to the State Assay Laboratory in Grants
Pass by Mr. Earl K. Nixon and Mr. Ray Treasher. The four
samples were dried and from each, a 10 1lb. sample was taken
with a Jones-type, riffle sampler. These samples were retain-
ed at the State laboratory for assaying and examination.

More than 50 percent of tue sand grains are grains of
metallic oxides; the remaining portion consisting of garnet,
quartz and other non-metallic minerals. A very small per-
centage of the sand grains is attracted by either an ordin-
ary horseshoe magnet or an electromagnet. Following are the
sample descriptions:

No. 1. Bank sample. No. 2. Tailings from below sluice. S
No. 3. Tailings from near race. No. 4. Average sample from
bunker.

ASSAY RESUIFS ON ORIGINAL MATERIAL

Gold Silver Platinum Chromic « -

No. 0z./T. oxide
1 0.01 Trace Trace 22.41
2 Trace Blank Blank 25.89
3 0.04 Trace Trace 23.05 X&
4 0.06 Treace Trace 22 .66



BEACH SAND KEPORT CONTINUED

SCREEN ANALYSES

1500 gram portions of samples 1, 2, and 3 and 1300 grams of
sample number 4 were screened on Tyler Standard Screens with the
following results:

Secreen Size 1 2 3 4
Per- Percent rer- Percent Per- Percent Per- Percent
cent cum. cent cum. cent cum. cent cum.
on 48 6.6 6.6 7D 73 8.2 82 15.8 15.8
Thru 48 on 65 27.9 34,5 27,2 34.5 25.5 335,:7 32.0 47,8
Thru 65 on 100 $0.0 84.5 52.8 87.3 D23 86.0 44,5 92.3
Thru 100 15.5 100.0 12.7 100.0 14.0 100.0 7.7 100.0

Signed . a":?

Analyst



Ploneer Semples

1.
Ze

Banke

Tailings below sluice

3. Trailings near race
4e Average bunker sample
Screen Analysis
1 2 3 '
Besh % % g g g % ¢ g
Thru On : Cum. Cum, Cum, Cume
48 6.6 6e6 Te3 Te3 8,2 8.2 15.8 15.8
48 65 279  34e5 27«2 3Le5 25.5 337 32.0 47.8
65 100 50,0 84.5 52,8 87.3 52.3 8640 Lie5 923
100 15,5 100,0 12.7 100.0 14,0 100.0 7.7 100,0
Ohi‘mic Aecid (Gr203) Analysis
1 _ 2 .
¥seh % % g b4 p % 1
Thru On = Total Total Total Total
Y ¥ 647 2.0
48 65 13.8 17.4 20,2 21.2 17.5 19.3 17.7 25,0
65 100 204  46.5 27e4 5641 25.9 58.7 28,3 55.5
100 28.8 19,2 29.5 14e5 293 17.8 e 2e3
C'r203 Ace'tid, for 85.__8 ¢ 91,8 9548 89.8
Originll 22.‘ 25.9 23-1 22.7




1

Coast Trip to Collect Chromite. Sand Samples

épeedomﬂter reading at Portland--4310 miles.

Samples collecteds

#1.

#2.

#3.

#4.

#6.

Yaquina Beach. Sample consists of present beach sand from a pit, 2 feet
deep, located 500 feet north of shore end of breakwater. The beach is
approximately 200 feet wide by 600-800 feet long and extends some distance
up the river. These shore deposits do not contain much black sand. Panning
shows about 5% content of black sand.

Sample of dune sand taken 1,5 miles north of Tahkeniteh Lake at U. S. Beneh
liark ©Gl2. These sands may be a possible source of silica or glass sands.
The sample location is 10.00 miles north of the north end of the Umpqus River

bridge and on the west side of the highway.

2/.2 7,
Thg Lagoons (north of Bandon). Sample taken from material removed from a
test-pit just in front of the cabins. Test-pit was apparently in black sand
lense from top to bottom. Extent of lense not known, but is thought to be
tailings from plscer mines up the creek.

(Note: Send lr. Shipley copies of the photographs taken by Mr. Nixon and
Mr. Treasher on their trip down the coast. Mr. Shipley, Pioneer Mine,
Bullards, Oregon.)

Whiskey Run Creek. Sample of beach sands at mouth of Whiskey Run Creek.
Sample represents surface section of beach normel to shoreline. (Mr. Louie
Kibele, 84 years old, Bullards P. 0., Oregon, knows old history of area and
sand localities. Claims existence of black sand lenses several hundred yards
from present shoreline and covered by 50 to 60 feet of overburden.) This
sample does not contain much black sand.

26 %
U. S. Mining Co. (Ohlmstead). Located north of the Pioneer Mine., The sample €eac.
was taken from a well-cemented lense of at least 20 feet in thiekness. The
lense has considerable extent but is overlain by from 10 to 30 feet of over-
burden. Overburden is also firmly cemented. This channel (6" wide x 5' long)
sample was taken in main pit just east of mine shed.

A sample of concemtrated ta%}ings was also collected from a pile at the mine
shed.

Note: 6 miles of Bullards, Oregon.

The drainage from the Rose Mine and two unnamed mines is concentrated in an
unnamed creek, just north of Whiskey Run Creek. This creek flows in a cleared,
wide, flat valley. This location might present an excellent prospective
dredging or shovel area for recovery of black sand concentrates.

Chickamin Mine (South Slough). Met Mr. Bill Wilson, Charleston, who showed
us over the area.
A2y,

Channel sample 8 feet long by 6 inches widé in lense of cemented black sands.
The entire thickness of lense not exposed. A 35 foot tunnel follows the dip
of the lense. A 35 foot hole was reported to have been drilled from the face
of the tunnel without leaving the lense. There is an excellent possibility
that this lense is extensive and croppings might be located by following the




#7.

#3,

#1L.
#e.
#12.

#13.

#14.

#15.

#16.

hill slopes in either direction from the tunnel.

large tonnage.

Across the valley (to the north) is an old placer minme.

described in above paragrdph, thins and peters out on the north side.
boats (2' draft) can approach, by South Slough, to within a 1000 feet of this
location. A channel could be dredged to the prospect at no large expense. A
dike across the valley prevents water from backing into the valley at high

tide.

Excellent prospects for

The cemented lense,

Small

Location is 2.06 miles from junction on Seven Devils Road where the car must
be left. Take left hand turn after crossing bridge and continue beyound

school house 1/4 mile. Trail leads down hill to valley.

Main tunnel (sampled)

is almost directly across valley from old placer workings and approximstely
75 feet above valley floor.

Butler Mine. 1.5 miles north of the Madden Mine on the highway.

A small

area (less than 100 feet across) has not been mined. The area may contain

continuations of this lense, especially on west side of highway.

are on kast side of highway and old plant on west side.

0ld workings

Madden Mine. Sample was collected from channels in three sections representing
Samples marked: top, 5 ft.; middle, 7 ft.; ander,,z,o;%
bottom, 7 ft. One sack of test materizl was tsken from lense (5 ft. thick) 30

a thickness of 19 feet.

feet west of bridge at entrance to pit.

from same lense.

Also a sample (channel 5 ft. long)

Cape Blanco. Mr. Marshall, Port Orford, Oregon, has a small gold recovery

outfit at Cape Blanco. Handling 6 yards/day, 52% gold recovery.

Three samples

collected here. One of beach sands about % mile south of Marshall's setup.
Another sample of beach sands at the setup, and a sample of concentrate that
had passed through the sluices.

Fossil-bone (whale vertibra), silicified wood, and a rounded stone brought

back from beach.

Cape Blanco Road,,3 mile

feet thick, exposed by road cut.

s from main highway. Sample from lense, at least 7

Lense has possibility of considerable extent.

Cape Blenco Road. Sample cbllected from road cut just below cattle guard

near end of maln road.

Humbug 3State Park entrence.
Bumbug ostate

Lense 3 to 4 feet thieck.

the shoreline and just s

outh of ecreek mouth.

Sample collected from beach on a line normal to

Hunter's Creek. This sample is mostly small gravel from south side of stream

and just west of the south end of the bridge.

Very little black sand present.

Met Mr. J. H. Turner, Gold Beach, Oregon, who has a manganese prospect near

Hunter's Creek.

lMyer's Creck. Sample ta

ken near mouth of ecreek. Sands are not very black.
The beach here has considerable extent on.the north end the south of the creek.

Windchuck Creek. Property of R. W. Lemon. OSands are not very black.

drive through Lemon ranc

Mouth of Rogue River. Lstate of MacCleay Beach sands are quite black.

h to beach.

Can
Cry 23
2,47

Sample

Yaken parallel to beach and represents a considerable extent of black sand.

Large tonnage available.

One of best areas visited.



RECORD OF SAMPLES OF BLACK SAND T
SUBMITTED T
STATE DEPARTVENT' OF GEOLOGY & MINERAL INDUSTHIES

Semple Nos 1 = This material takem from Section 13, Township 26, Range
14, end the deposit of the sand runs from 3 to 15 feet; width and length
of the deposit unknown.

Sgmple Noe. 2 = This material takem from Section 25, Township 26, Range
14; depth of the deposit 3 to 25 feet in thiclmass, width 150 to 300 feet;
length unknown. ol '

L B A vt

Segmple No. 3 - This material taken from Section 26, Township 26, Range 14;
depth of the deposit 3 to 12 feet; width 100 to 300 feet emd length es-
timated at 1500 feete

Semple Noe. 4 -~ This material taken from Section 21, Township 27, Range 14;
depth of deposit 3 to 15 feet, width 100 to 300 feet; length not knowne

Sample No. 5 = This material taken from Section 33, Township 27, Range 14;
depth of the deposit 3 to 12 feet; width 50 to 300 feet; length unknown.
v

)

Sample No. 6 = This material teken from & lagoon or old lake bed in
Section 32, Township 27, Range 14, end the guentity or exmtent of the de-

posit seems unlimited.
4

Sample No. 7 - This materiel teken from Section 4, Township 28, Range 14
and is 3 to 20 feet in thickness; width and length of deposit not knowmm.

A1l of the above samples of materiel were teken from properties
described above in western Coos County. Seamples were gathered without ex-
tensive investigation and are merely suggestive of the general cheracter
of the material existing in the deseribed locations.

4 map designating approximate locations submitted herewithe.
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Dr, 0, F. Stafford
Department of Chemistry
Univerasity of Oregon
Eugene, Oregon

Dear Doctor Stafford:

I note, on returning from a journey, your letter of April 5th
and Mr., dMots' rveply of April 3th. These communications per-
tein to the contemplated cooperative work on black sands,.

The U, S. Geological Survey has changed its attitude somewhat
and have really egrsed to do some preliminary work dn the field,
perhaps followed by some drllling they might be able to wangle
from the U, 8§, Bureau of Mines out of the Btrategic Hinerals
appropriation. I understand that Francis Wells of the U.8.G.8,
will be in this office shortly for discussion of the problem.
After talking with him, I will be in a better position to go
further into the mattex with you.

With best wishes, I am

S8incerely yours,

4

EXNiva Director
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April 9, 1940

Professor O, Fs Stafford,
Department of Chemistry,
University of Oregon,
Bugene, Oragone

Dear Dr, Staffords

Thank you for your letter of April 5th., end I nal-o.
acknowledging your letter of Merch 26the Mr, Hixon has gone
t0 Peru and probably will not be back until the first week

in May.

I am afrald I am as much at sea or out on a limb as you are
in regeyd to this black ssnd analysie work. MNr. Gleeson
was in town yesterday, tut he wae only interested iny, and
only knew about, the laboretory testing part of the desl,
I am afrseid we will have to let things ride until more
finite information is avallable, I will certainly advize
you whan we expect Nr. Nixon,.

As I understand 14, the A.I.MeEs 18 having & meeting in
Bugene, so we really ought to be able to get together on
the whole matter,

A8 to your letter of March 26th, inclosing the talk on
quickeilver, Mr, Nixon left in such a hurry that he did not
muutoglvoitiudmutmnon. I have read it and
think it is very good < you certainly presented all the
information that was needed to such an unknown and probably
widely informed public. We will be very glad to give you
any assistance on any further talks you may be giving.

Sincerely yours,

Leslie L, lotz
Metallurgical Chemist

LlMiac




THE DEPARTMENT OF CHEMISTRY
UNIVERSITY OF OREGON
EUGENE

= ‘ "April 5,1940

Mr. Leslie L. Motz

State Department of Geology and Mineral Industries
529 S. W. Oak Street

Portland, Oregon -

My dear Mr. Motz:

I am truly up in the air or out on a limb, or some-
thing,' in regard to this whole matter of cooperation in the
black sand problent. In talking this over with Mr. Nixon
T told him that we probably could manage to cooperate although
at the time I was very conscious of the fact that without funds
from outside of University sources the cooperation would have
to be limited to the time which our faculty staff here, supple-
mented by such student help as we could get, would be able to
give., Naturally these freely given facilities can be avaeil-
able only up until June first. At that time the students all
leave and our faculty members have various summer engagements
which can be broken only in case there is some emergency need
for staying on the job in Eugene.

There were no understandings aboubt possible contribu-
tion of funds to pay for such analytical work as we would not
be able to handle in the way described above. Two weeks or
more ago I began to be concerned about thls whole uncertain
situation end wrote lMr. Gleeson asking when I might go over
to see him to talk over the whole project. This letter was
written early during thé Spring vacation with the expectation
that I might be able to see him within a day or two,. So far
no reply has been received.

Failing in this effort to get into touech with Mr.
Gleeson I rather stalled along hoping that I might get to
Portland where I could see Nr. Nixon and have these matters
clarified. However I have been very busy here and have had
no occasion to go to Portland.
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In your letter you say that Mr. Nixon has gone.

What I should like for you to do is to let me know when he will
return so that I can run down to Portland to see him. Mean-
while if you yourself are in position to give me any informa-
tion regarding the probable. amount of work to be done and the
probable money aild, if any, which can be available for us to
use here in hiring analytical help., then I believe we can at
least go ahead tentatively.

I wish that I could give you definite information
about the chances of women ‘in the chemical industries but really
I do not have enough information myself to tell yoh anything
worth while. As you say, I have known of women in industrial
laboratories and it is my belief that some of them get their
Jjobs by direct appointment rather than through promotion from
secretarial positions. For example, I was In a technical re-
search laboratory in San Francisco two or three weecks ago where
women were'employed. What I suspect is this: that in plants
such as the Du Ponts where there is a close relationship between
laboratory work and plant operations the tendency would be to
employ men only since men can be shifted from laboratory to
plant or the other way around, whereas the plant as a rule is
no place for a women. On the other hand there are laboratories
particularly in the food industries where women can do the work
as well or perhaps evem better than men. I wish very much
that I was well enough informed so that what I might say would
be helpful. Anyway I wish your sister the best of luck in
getting a job in which she will be happy.

Very truly yours, >
. :

~ I I
( '.{__,7" . &,.:,Ca,f-..?r-——rf-r/ oy

OFS am 0. F, Stafford
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Mr. Earl K. Nixon
329 S.W. Oak Street
Portland, Oregon

Iy dear Mr. Nixon:

I am sorry lndeed that delays have occurred in the
chromite analysis which you want.

Posslbly Mr. Staples has himself told you something of
the difficultles vhich he encountered in getting the
materlial from the sand. After several hours of work he de-
livered to us a product which I estimate may weigh as much as
1/10 of a gram. This he secured after making such magnetic
separations as were possible and then simply pushing pileces
about under the microscope in order to get what seemed to be
true chromite grains.

I personally was not In physical condition to under-
take the analysis of this material owing to a mild attack of
flu which has kept me from engaging in full activities.

The next best bet seemed to be to have one of our students,

who really 1s fairly competent, acquire the techniques neces-
sary for a chromite analysis. I may say that these techniques
are not entirely easy to master. Several times down through
the years I have undertaken to recover my skill at this partic-
ular stunt and always it takes a 1little while to get the feel
of the analytical process so that one feels sure of results.
For a new man starting¢in thils really takes quite a while,

The present problem 1s complicated by the fact that there 1is
barely enough material to make one determination. Indeed

the amount usually welghed out for a chromite determination

is 1/2 gram instead of 1/10 gram of sample. With so small
an amount to work with it seemed best to let the boy work

with lmown materials until he quite confidently could check

the figures of the analyzed sample. I believe that he is
about ready to take a chance wlth the sample material which
Dr. Staples gave us. As soon as that is done we shall

be sending you the results.




EXN-2

Your letter relative to Mr. licMillan's work came
in Saturday. I do not remember having heard of this work before
and certainly I have no information at all relative to the
process which he uses., From lMcMillan's letter to you it would
seem that he is willing to do further work upon this process
if he could have funds for the experimental work and some re-
muneration. If the amount Involved is not too great it might
be a good plan to see what he can do. We here have never
undertaken eny investigation of titanium. I have had some
ideas which it seemed worth trying out relative to chromium
only. However I should be glad to give the titanlum matter
some thought and if any hunches develop follow them through.

I shall be in Portland the coming weekend to attend a
meeting Friday night. At the moment T am not sure whether we
shall have to continue the meeting over into Saturday or not.
In case there 1s time on Saturday and youare in your office
I shall make it a point to look you up for a little visit.

Sincerely yours,

e

OFS am . 0. F. Stafford
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Junuary 26, 1940

Dr, O, F, Btafford
Departaent of Chemistry
University of Oregon
Eugene, (regon

Dear Doctor Staflerd:

I can't recall whether I mentioned this to you or mot, but I have thought

a number of times, since you have taken an interest in the chemical angle

of chrome, of the work done about three years ago by Professor F. A, McMillan
now of the Department of Geology at the College of Puget Sound but formerly
of the Department of Chemistry of that imstitution. I came in contact with
McMillan over a period of a month or two during my menganese investigations
on the Olympig Peninsula, :

It seens that McMillan and two students of his were worlking on a process
for the development of & flux for the reducilon of the titaniua content in
black sande of the coastal erea, They clailam %o have been quite successful
and an agent of the Japanese government heard about it. They sent a metal-
lurgist over from Tokio, and he spent some time with McMillan under an
arrangement whereby a substantial remuneration would be paid. I wrote to
McMillan the other day, and a copy of his reply, #ated January 24th, is
attached hersto.

Confidentially, I am not greatly impressed with Mcilillan's cupacity as a
geologist, and this would leave slight doubt as to his capacity as a chem-
ist because I know his background.

Anyway, from my former conm‘ut.ima I received the distinct impression that
he was effecting some wnusual chemical reactions involving titanium and
chromium in these sands by & coamgination of heat and pressure., He was using
some kind of a steam chamber, although I note particularly in the present -
letter that he states that the proceas is not hydrothermal,.

I have been under the impression for some time that none of us knows nearly
as much as we should about chemical reactions at high temperatures and con-
trolled pressure conditions, You appreciate that I would be apt to make a
statement such as this about something of which I have practically mo infor-
mation, It ig the human element. I am, nevertheless, wondering if there
may not be something to this question of doing things with titanium and
chromium under hydrothermal conditions. This is just a suggestion for any-
thing it may be worth.

Sincerely yours,

Eill:vm Director
encl.




January 26, 1940

Pr. 0. ¥. Stafford
Department of Chemistry
University of Oregon
Eugene, Oregon

Desy Dr. Stafford:

Have heard nothing further from you in regard to the work you
were doing on the chrome~iron ratio of the chromite grains of
the sand, sample which was sent you some time ago.

We are anxious Yo take this matter up further with the U. 8.
Bureau of Mines if your resulte indicate that the material
comes within the specifications cited by Mr. Jackson.

Cordially yours

Director

EXN:hk



-

Japuary 2, 1940

nr. O« F, Btafford
Department of Chomistry
University of Oregon

Would it be possible for you to get Dr. Staples or somecne with a petro-
graph microscope to segregate emough individual chromite grains from the
luplohnm:tntmhu;hhmtowﬂmnqmuhuwmdth
iron and chroaium? Y
i am anxious for an early result on this matter because the com-
‘problen as an U, S. Bureau of Mines' strategic minerals
Jﬂwwhmmlphunrmmﬂnﬂu

Sincerely yours,

EEKHivm Direotor

¢cs Dr, Warren D, Suith
Mr, George Gleeson



Janusry 2, 1940
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Dr, 0. F. Stafford -2= Januery 2, 1940

Itoemi%nthnnum-putwmaomimh-m“mrom'-
ing: let Mr, Gleeson handle the problem of mineral separstion; you the
study of examination, classification, and perhaps inves-

I think Mr, Libbey and I shall oruise southward the latter part of this
week, Thursday or Friday, and I wonder if you, Mr. Gleeson, Dr, Smith,
and I could not get our heads together and talk the situation over, ¥ould
you

ESiva Earl X, Wixon, Director

ec: Dr. Farrea D, Sumith
ilr, George Gleeson
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February 27, 1940

Mr, Donald B, Gillies, Vice-President
Republic Bteel Corporation

Republic Building

Cleveland, Ohio

Dear Mr, Gillies:

I regret that you had not yet returned to Cleveland when I called at your
office, February 2lst, Mr, Smith was away also, but Mr. Ilgenfritz was
kind encugh to hear my story.

In brief, the situation as regarde these chromite deposits is as follows:
I am of the opinion that the tonnage of these deposits, running as fol-
lows:

Ares 1 -- 12¢ Cry0,
Area 2 — 13% "
Area 3 -- 22-25% Cry0;3

is sufficient to justify serious consideration by any group in a position
to utilize the higher grade productiéesm which our testing indicates can be
easily and cheaply made from the bank materisl mentioned sbove. The grade
of the finished concentrate is substantially as follows:

; Chromic oxide - 40-45%

Titeniue ~ ¥ or less

Phos . == 0,208 or less
Iron - 16-20%

Alunina - about 3%

8ilica -- about 3% or less,

The material is classified naturally about as follows:

7%, plue 30 mesh
85%, minus 30 mesh and plus 100 mesh
8%, minus 100 mesh

I am informed by Herbert Johnson, who developed the process of electrostatic
separation bearing his name, that the cost of dFying and separating the bank
material on & production besis is of the order of 20-25¢ per ton, Johnson's

machine is manufactured by the Ritter Manufacturing Company of Rochester,
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Mr., Donald B, Cillies -2~ February 27, 1940

and it was they who carried out tests and furnished the resulting mplil
which I showed to you in New York.

You indicated that you might wish to have bulk samples sent to a Minneapolis
laboratory for testing. I suspect that you may wish further preliminary
information on these deposits and, therefore, ask that you give this mat-
ter further consideration and tell us what you want in the way of data and
details, If you prefer, I will get together results of testing we have
done, assays, maps, and pictures of localities and present them for your
consideration,

Thanking you, I am
Sincerely and cordially yours,

EXN:vm Earl K. Rixon, Director
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L g 22 1940 RepPuUBLIC STEEL CORPORATION

"-1.UUY . GENERAL OFFICES: REPUBLIC BUILDING

e ATE b .
e & f\'\!f\liill;‘\l. INDS.
DoNALD B. GILLIES
VICE PRESIDENT

CLEVELAND, OHIO

Jamuary 17th, 1940

lMre Ee Ko Nixon

329 Se We Oak Street
Portland, Oregon
Dear Mre. Nixon:

This acknowledges receipt of your letter
of January 13th, and I am sending copy of ssme to
Mre Frank Blackwelle He has been slightly under the
weather, which accounts for the deley in owr furnish-
ing you with the informetion I know you desire.

Very kind regards,

Yours very truly,

DBG: FIR .

M\

P —




January 13 1940

Mr., Donald B, Gillies,

Vice Pres., Republic Stesl Corporation,
Republic Building,

Cleveland, Ohio.

Dear Mr. Gilliea:

I find your letters of January 4th and 6th on my desk on returmming from
a journey.

We have just received from another research laboratory producte of electro-
static separation tests on a sample similar to the one sent to Mr. Black-
well. We'have not yet had a chance to have any assaying done. but I may
say that the high grade concentrate looks very good indeed. It aprears to
me that it will run at least 407 chromic oxide.

Hvidently I neglected to send you the remaining analyses of the bank mat-
erial. They are as follows:

Iron 18.00
Alumina . 27.22
Titanium oxide 5.46
Phosphorus .50
S8ilica 18.80

We noted that the high grade electrostatic product returned to us from
this other laboratory contained perhaps 101 of non-metallics.finder the mi-
eroscope this appears to bé mainly quartz and garnets. I think there is
no question but that jigs would remove practically all of the non-metal-
lic minerals, so I am not concerned with the fact that the electrostatic
concentrate is not absolutely clean.

Just now we are segregating enough of the individual chromite grains for
assay s0 that we can determine the chrome~to-iron ratio of the chromite
itself. T will advise you of this as soon as we have the informetion.
With best wishes, I em, :

Cordially yours,

Director

EKN:fas
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CLEVELAND, OHIO

DoNALD B. GILLIES
VICE PRESIDENT

Jenuary éth, 1940

Mre Ee K. Nixon
329 Se We Ok Street
Portland, Oregon

Dear Mre. Nixong

Mre Blackwell advises me of the receipt of the
ore samples which you sent hime The analysis contained
in your letter of December 29th do not show Chromium and
a rather heavy proportion of Titanic Oxides

Due to the pressure of other work at this time
of the year, we have not as yet given this semple attention,
We will do so, however, at the earliest possible time and
will forward you such results as we may develope

Very truly yours,

IBG:;FIR

ce=Mre Frank Blackwell
Port Henry, New York



!_—' ' ) :.‘. REPC

|I : ! i i STEEL

LU JAN 81380 - REpuBLIC STEEL CORPORATION
STATE EF'T O GEOLOQY s

o GENERAL OFFICES: REPUBLIC BUILDING
& MINERAL INDS. S X
CLEVELAND, OHIO

DoNALD B. GILLIES
VICE PRESIDENT

Januvary 4th, 1940

Mre Earl K. Nixon
329 Se We 02k Street
Portland, Oregon

Deer Mre Nixon:

Mre Blackwell, our geologist at Port Henry,
advises me he has received the sample of Chrome Sands
from youe Thenk you very muche Just as soon as he has
completed his analysis of them, I will advise you further.

Very truly yours,

IBG:FIR
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December 29, 1939

Mr. Frank Blaciwell
c/o Kepiblic Steel Corporation
Minevilie, New York

Dear Mr, Blacikwell:

I &m very interested in learning whether or not you have had a
chance to make any electrostatic tests on the black sand concen~
trate we sent you recentliy. ~

For your inforustlon, I have just received further analyses on
this material, and they are as follows:

Sillca « = =« =« =« = = = = l‘tm
Alumina- = = = = = = = = - 27,22
Iron Oxlide as Ferric - - - 18,00
Titanium Dioxide - - - - = 5e46
Phosphoroug~ = - = = = -« - 0.52

The particular reason for my interest is that, if tests indicate
any reasonable hope of success in treating the material in ques~
tion, it might be desirable for me to go East in February to
attend the A,L.M.Es meeting in New York and to go to Washington
to try and complete a strategic mineral chrome project with the
Us 8, Bureau of Mines, Obviously I would have other reasons for
going but, if the result of this chrome testing seems favorable,
I would have added reason.

Would you be good encugh to advise me at your earliy convenienceas
to when we may expect some result from this work?

With kindest personal regards and wishing you & prosperous 1940,
I an

Sincerely yours,

EEN:wvn Director
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Deceaber 1, 1939

ire Prank Bliackwell

6/o Republic Steel Corporation
Mineville, New York

Dear Mr, Blackwell:

While President Glllies was in Portland in mld-October, I had
an opportunity to discuss with him the possibility of concen~
trating -some chrome-bearing black sand depasits of our Oregon
back beaches., About a month ago I made & trip down the coast
to the Coos Bay district and took four samples of about 125
pounds each of what appeared to be representative material,
The four sumples ran as follows in chromic oxide content,
omitting decimals: 22%, 22%, 23%, and 25%.

lr. Gillies ia his letber of Hovewbar 27th suggests tuat I send

you a 25-pound sample for magnetic and electrostatic separation.
This I am dolng and I hope that you will be kind enough to re-
port resulis at your reascnably early convenlences I have
intended to have the work dome by the U, 8. Bureau of Hines
with whom we have cooperative arrangsamenis but have hesilated
because, with the chrome work they are deing at the precent
time, L% would be several aontiis before we would get any
regultg.

¥ie are gending thies material to you by parcel post.
4

With kindest personal regards, I am
Cordially yours,

EXN:vm Director
cc: Mr. Donald Gillies
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CLEVELAND, OHIO

DoNALD B. GILLIES
VICE PRESIDENT

November 27th, 1939

Mr, Earl K. Nixon, Director
State Department of Geology end Mineral Industries
329 We Ogk Street
Portland, Oregon
Dear Mr. Nixon:
Thank you very much for your letter of November 9th.
I would like to have our people do some magnetic
end elsctrostatic work on the materisl you mention eand if
you will arrange to send 25 lbe seamples to Mre Frenk Blackwell
care of Republic Steel Corporation, Mineville, New York, I
will appreciate it greatly.

I will be glad to communicate with you further
when Mr. Blackwell has completed the worke

Very kind personal regards.

Towrs very truly,

IBG; FIR

ce=lr, Frank Blackwell
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Magnetite Sand Plant for Ship Ballast. Operating Nevada Santa

Cruz Company, 1999 Bryant Strcet, 8an Francisco.

Loecation: Four miles south of Aptos, Santa Cruz County on'

. the beach and railroad, Honterey.Bay;"Laéated in the Capitols
guadrangle. '

Geology: For approxim:tely twe miles along the boach of Montersy
Bay to the south and cast of the plant loeation, lenses of
natually concentrated magnetite gand are d99951ted by wintzer
storms' along the bay over a 40 to 60 foot cliff, These

lenscs are from a few inches up to three or four feet in thickness
and are from a few fest to several 10's of feet in width. The
eliff behind the beach is composasd of soft, unconcentrated deep,
red, cross bedded sand which has a high magdetite content and

the black sand is undoubtedly dorived from the crosion of these

terrace deposi%s which are Pliocene or Plelstocenc age.

Plant operation: During most of the year except for
interruptions by winter storms this section of the beach may be
traversed along the base of ths cliff by large tired carry-

alls with several yards‘capacity. The sand which in the natural
state contains up to 30% magnatite is depgsited over an automatie
feed into which it is fed by a bulldozer azt 2 rate of from 16

to 17 tons an hour. From the feeder it is 1ifted by a bulldozer
directly to a 48" by 42" in two sections Pan American jig. The
concentrate section of the jig faads to a sand pump which delivers

the concentrate to a classifier and stock pile. A belt conveyor



from beneath the stock,pile losds the concentrate directly onto
rhilroad cars at Manresa siding. The second half of the section
delivers the lower grade material to two settling tanks from

wiiich it 1s fed to two 1€ feet Wilfley tables. The concentrate

of the first two Wilfley tables goes to the sand pump and classifier,
The middlings from these two tables are delivered to & third

table whose concentrates go to the sand pump. The tails from

all three tables are deliveored to a rock washer and are dumped

on the beach, ‘

The eoncentrate product must me~t specifications requiring
specific gravity of from 4,73 to 4.30, Pure magnetit: of this
type which contains Some ilmenite has a specific gravity of
about 5,05. The plantwith a normal operation of some 3 to 10

hours a day can easily produce a car load a day of concentrate,



Added remarks relevant to the proposed access road from
The Lagoons

The Humphreys Gold Corp. plans to make & roughing con-
centrate containing 20% or more Cr203, which will be hauled
to the Defense Plant Corporation Separation Plant for final
concentration and separation. There will be 62,500 L. tons
of these roughing concentrates from the Humphreys Gold Corp.
holdings at The Lagoons. In addition there is also another
small section the The Lagoons, which i& owned by the Pioneer
Mine Co., and is as yet unexplored and probably contains from
10,000 to 20,000 L. tons of 5% plus Crpy03 sand.

That portion of this proposed access road east of the
Seven Devils Road is the logical outlet for possible con-
centrates from the Eagle and Pioneer mines area and the
Shepard mine area. The following table shows the reserves
of these two areas:

Table(Confidential — U.S5.G.S.)

Measurable Indicated

E&gle and
Pioneer mine

area 246,000 8.8 145,000 75
Shepard

m are: 128,000 . 6.2 33,200 8.6

The Eagle and Pioneer mines area is controlled by the Porter
Bros. and the Shepard mine area is controlled by the Hum-
phreys Gold Corp. Porter Bros. are still in the exploration
stage. Humphreys Gold Gorp. are planning to work the Shepard
mine area.

It is further recommended that that portion of the Krome
Corp. access road south and east of the junction with the pro-
posed access road to the North Bank road, a distance of 4.5
miles, be made a two way road instead of a single road with
turnouts, as it is now, because of much greater traffic than
was first planned for.

The subsidy per ton was based upon 4.1 miles of road, at
an estimated cost of $5000.00 per mile for the Humphreys
Gold Corp. holdings at The Lagoons.

ce: Mr. Lynch Signed
Mr. Peoples Allen B. Griggs
Assistant Geologist

December 15, 1942



ROUGH ESTIMATES OF CHROMITE RESERVES

L}

=y Ore Concentrate
Grade Grade Probable Posgible
Southern Oregon
f Sourdough FAY) 4 - - - 2,000 10,000
102 509 10,000 20,000
Oregon Chromite 4L5% - - - 2,000 5,000
Daley Creek L0% 504, 1,500 3,000,
N} Briggs Creek L5% - 1,000 2,000
( 10% -~ - 10,000 20,000
Chollard 25% 4L5% 4,000 8,000
Shade 45% -- - 500 1,000
3], 0w ) 02
Northern California
Little Castle Creek 487 - - = 10,000 20,000
25% 50¢ 10,000 20,000
High Platezu 504 = == 5,000 20,000
Cogzins 35% 50% 10,000 10,000
Hambm‘g 40% = i 1,000 5,%0
30% 48% 5,000 10,000
| Cyclone Gap 45% - - - 5,000 15,000
N\ Doe Creek 4L0% - - — 1,000 5,000
Hawkins 40% - - = 1,000 10,000
Seiad Valley 45% - ==~ 10,000 30,000
N 25% 50% 3
Soldiers Wells 359, ? 500 2,000
Tyson 50% ? ; 1,000 5,000
Low Divide 504 7 1,000 ,5’000
op 50 A07, 060
2 ?b \ (= r':'
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. CHROMIUM MINING AND SMELTING CORPORATION

Whelly-owned Subsidiaries
MONTANA FERROALLOYS, INC.
PACIFIC NORTHWEST ALLOYS,INC.

EXOTHERMIC ALLOYS SALES & SERVICE, INC.

M, A TIMMINS, JR., PRESIDENT ADDRESS CORRESFONDENCE TC
R.A TIMMINS, VICE PRESIDENT

I3550 SOUTH INDIANA AVE.
H. B. MEGILL, EXEC,VICE PRESIDENT CHICAGO 27, ILLINOIS
AND GENERAL MANAGER 4

CABLE ADDRESS -CHROMASCO

October 22, 1956

State of Oregon

Department of Geology and Mineral
Industries

1069 State Office Building

Portland 1, Oregon

Attention: Mr. Ralph S. Mason,
Mining Engineer.

Dear Mr. Mason:

Please accept my apologies for the delay in replying
to your letter of September 20, 1956 which was written with respect
to our recent operations at Coquille, Oregon. The tardiness in my
reply was due to the fact that I wanted to discuss your request with
our Directors, as it involved passing on information which had only
been obtained at quite an expense to ourselves.

I am verry sorry to advise that we cannot see our
way clear to disclosing anything in connection with the Coquille opera-
tion. I do hope you will appreciate why this must be the case, for the
time being, at least.,

Sincerely yours,

7

H. B. Megill,
Executive Vice President and
General Manager,

HBM:af

F
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September 20, 1956

Mr. H, B. Megill

Chromium Mining and Smelting Corporation
13550 South Indiana Avenve

Chicago 27, Illinois

Dear Mr. Megill:

Mr., J, F, Hunt, who until recently has been associated with the
Pacific Northwest Alloys black sand plant at Coquille, Oregon, has
suggested that we write you., Ve originally asked Mr. Hunt if he
could prepare an article on the operation of the Coquille plant, not
knowing that he had moved to Florida where he is assoclated with

Carpeo Manufactwring,

We feel that the Coguille plant achieved the first solid success
in the beneficiation of the various fractions of the black sands
occurring aleng the southern Oregon beaches and that a record of the
process and a flow sheet of the plant would bs of great interest to
the mining and metallurgical professions. If possible we would like
to have the information supplied in a form that could be reproduced
in our monthly publication, The Ore.-Bin, or, if this is not feasible
we would greatly appreciate rece such information as is possible
for our Departmental flles,

There have been mumerous attempts made over the past 75 years to
up-grade the black sands and much money has been needlessly epent in
i1l-advised or fraudulent schemes, Some bona fide information on
your successful operation would go far towards slimimating future
undertakings which lacked adequate basic informatiom.

Sincerely yours,

Ralph S. Mason
Mining Engineer

RSM:ilk
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AFFILIATE OF ADDRESS MAIL To P. O, Box 3272

Carrco RESEARCH AND ENGINEERING MAN UFACTURING. }NC. PLANT LOCATION 4120 Haines STrReeT
Carrco CoNSTRUCTION CORPORATION JACKSONVILLE 6. FLORIDA _ cABLE ADDRESS CARPCO
Carrco ExporRT CORPORATION = . uU.S.A. TeLepHoNE EL 3-3681

Carrco AusTraLASIA, Pry. Lto.

September 1L, 1956

Ref: M-L39

Mr. Ralph S. Mason i
Mining Engineer
State of Oregon
Department of Geology and
Mineral Industries
1069 State Office Building
Portland- 1, Oregon

Dear Mr. Mason:

Your letter of September 7 was forwarded to me here in
Jacksonville and, as you can see by this letterhead, I am now
with Carpco.. We manufacture various types of equipment and
supply 100% engineering services for the mineral separation
industry.

I regret that I must turn you down on your request that I
prepare an article outlining the metallurgical and economical
problems involved in our processing of the government chrome
stockpile at Coguille. Permission to do this would, of course,
have to be obtained from:Mr. H. B. Megill of Chromium Mining and
Smelting Corporation, 13550 South Indiana Avenue, Chicago 27,
Illinois, of which company Pacific Northwest Alloys, Inc., in
Spokane 1is a subsidiary.

To my knowledge, George Murphy i1s still in Coquille and
would be in a good positien to prepare such an article for you.
I suggest, if you so desire, that you make this request of Mr,
Murphy at Box 825, Coquille, Oregon. He, in turn, can get the
necessary permission from Mr. Megill and work with you on this
sub ject.

Very truly yours,
CARPCO MANUFACTURING, INC.

President

JFH/k1



Mre. J. F. Hunt

Pacific Northwest Alloys, Ime.
2032 Shelley Road

Coquille, Oregon

Dear My, Hunt:

We are sorry to learn that you are currently dismantling
the Coquille plant., This opsration presented the first valid
attempt to beneficiate Oregon's black sands and we are anxious
to obtain, if at all possible, as many details of the operatiom
as possible. Would it be possible for you to prepare an
article for our monthly publication, .= in which
you would outline the metallurgical ec ¢ problems
involved in your process? We feel that such an article would
be of tremendous interest, not only to professional metallurgists
and mining men but to many others who from time to time verture
into operations of this type without adequate informatioh.

We appreciate, however, that there may be reasons for not
wishing to divulge this information at the present time, in
which case we would like to obtaln it for our Departmental files,
If you find it possible to prepare an article for Ore.
we will be happy to render you every assistance pos
matter of preparation of @iagrams and illustrations or any other
material which could be used in comnection with the article.

Sincerely yours,

Ralph S. Mason
Mining

RSM:lk



angust 11, 1952

Mr, Judson §, Hublard

The Bumphreys Ilnvestment Company
First National Bank Building
Denver 2, Colorsdo

Dear Mr, Hubbard:

Recelipt is scknowledged of your letter dated August 6,
inguiring about the Cozat Minerals Compsny, Ltd,, mentioned
in an item in our April 1952 Ure .Bin,

Ve have mo further information on operations in the
Bandon-Whiskey Fun urea of Coos County, Becamse of field
work we are engaged in, and our small personnel we have been
unsble to visit reported activity along the coast, We hope
to do this in the near future, and if we find out saything
of importance 1 will let you know,

/ Very truly yours,

F, W, Libbey
Pirector

WLy 1k

P.8, ~ I have just Deen informed that Comgt Mimerals Compeny
is operated by Mr, George Murphy, whose sddress is
probably Bandom, Oregon, Mr, Murphy is engaged in
some dredging enterprise in ldaho aside from his work
here in Oregoen,



1.B. HUMPHREYS, PRES IDENT JUDSON S. HUBBARD
A E.HUMPHREYS, vICE-PRESIDENT VICE-PRESIDENT AND TREASURER

CABLE ADDRESS
HHUMPHREYS™

THE HUMPHREYS INVESTMENT COMPANY -
FIPS'E NATIONAL BANK BUILDING
DENVER 2,COLORADO
August 6, 1952 RO rmsasyrs o ottt
cu=s n:r.G‘ga?l-ED

YOUuR REF.

Director

Oregon State Department of

) Geology and Mineral Industries
329 Southwest 0ak Street

Portland, Oregon

Dear Sir:

MINING CONGRESS JOURNAL refers us to you
upon our request for the address of Coast Minerals
Coe, Ltde, which was mentioned in a news item
which they lifted from your publication, "The
Ore-Bin, Vol 1lli, No. li, page 26",

This was a report of commencement of stripping
operations on the black sand deposit, Coos County,
Oregon on Whiskey Run Beache We wish to communicate
with the company in this connectione

Thanking you for what help you can give us, we are

Yours very truly,

jsh/g ‘ @Mi\ g W
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THE HUMPHREYS INVESTMENT CO., ENGINEERING DIVISION

FIRST NATIONAL BANK BUILDING

DENVER,

Above view is in the Climax Molybdenum plant where 128 spirals handle 6,000 tons per day of flotafion mill tailings for
recovery of tungsten product, The men are F. J. Windolph, shift boss, and E. J. Duggan, mill superintendent.

SPIRAL CONCENTRATION

Plant operating data on a variety of materials with a wide difference of
specific gravity, ranging from anthracite and phosphates to lead-zinc

Early use of the Humphreys Spiral
Concentrator, invented by I. B. Hum-
phreys of Denver, Colorado, was re-
ported by Mining World in October,
1943, which deseribed the produection
of chrome concentrate from ancient
beach sand deposits in Coos County,
Oregon.

The outstanding feature of the spi-
ral is the simplicity of operation and
low cost of concentration of minerals.
Ground ore, fine coal, sand or other
material to be concentrated or cleaned
is delivered with water to the top of
the spiral. As the pulp flows down
the spiral channel of modified semi-
cirenlar ecross-section, the heavier
particles move in toward the inside
of the channel on a band of heavy
mineral concentrate, while the lighter
particles travel farther out in the
channel with the faster running
water. Concentrate is drawn off from
concentrate ports located at 120° in-
tervals near the inside edge of the
channel.

There are no moving parts; floor
space per ton treated is very small;

By Judson S. Hubbard *

and installation, maintenance and op-
erating costs are so low that spirals
have effected economical concentra-
tion of materials which could not
heretofore be worked at a profit.

Size range of material snited to
spiral separation depends to some ex-
tent on the specific gravity of the
minerals present, the grind necessary
for their liberation, and the shape of
the particles, On suitable material
good concentration is generally made
on  pulp econtaining heavy mineral
particles between 14 and 200 mesh,
with a decreasing recovery below 200
mesh., However, fine coal up to 14",
provided the refuse particles are not
over 14 mesh, may be cleaned in
spirals.

*Vice-president and treasurer, The
Humphreys Investment Company and
Humphreys Gold Corporation, Den-
ver, Colorado.

Since their introduection in 1943
spirals have been proved by large-
seale plant operations in treatment of
a variety of minerals, Examples are
deseribed as follows:

Chromite

At the chrome concentrating plant
of Humphreys Gold Corporation in
Coos County, Oregon, 30 spirals
treated 1,000 tons per day of fine
chrome bearing sands averaging 129,
Cr:0:; which was concentrated in the
spirals to a product containing about
259, COr:0:; and all of the other heavy
minerals including magnetite, ilmen-
ite, garnet, zireon, olivine, and sev-
eral others. This spiral concentrate
was shipped by truck to a Defense
Plant Corporation concentrator where
it was raised by magnetic separation
and flotation to a grade of about 409
Cr:0s;. The spiral plant operated very
successfully from March to December,
1943, and was then shut down upon
cancellation of the contract becanuse of
the opening of the Mediterranean to
shipping and consequent aceumulation

COLORADO



by Metals Reserve Company of ample
stock-piles of chemical chrome from
abroad.

Barly in 1943 Krome~Corporation
also built a plant for production of
chrome bearing heavy minerals for
shipment to the same D.P.C. plaunt,
equipping it with shaking tables, but
the tables proved uneconomical in
this use and in the fall of 1943, 56
spirals were installed and operated
successfully until December when the
Krome Corporation plant was also
shut down. The 56 spirals at Krome
Corporation were later purchased by
Pacific Bridge Company and installed
in its base metal tailing treatment
plant at Park City, Utah, which is
described later in this article.

limenite, Rutile and Zircon

In the spring of 1944, Humphreys
(Gold Corporation’s excavating equip-
ment and spiral plant were shipped
from Oregon to the operation of the
Titanium Alloy Manufacturing Com-
pany (Rutile Mining Company of
Florida), located about seven miles east
of Jacksonville, Florida. This company
was producing rutile and ilmenite, both
“eritical minerals,” and it was neces-
sary to increase production. Excava-
tion had been by dragline from fixed
mast : concentration was hy tables and
flotation: the concentrate, containing
numerous heavy minerals and some
silica, was sent to a dry plant for sep-
aration of rutile and ilmenite by elec-
tromagnetic and electrostatic separa-
tors. Under contract with these com-
panies, Humphreys Gold Corporation
substituted its erawler mounted drag-
line equipment for excavation, installed
its erawler mounted screening plant
and substituted spirals for the tables
and flotation equipment. One hundred
ninety-two spirals of an improved 24"

diameter model were manufactured
in Denver and shipped to Florida.
Production was tripled. Subsequent

sampling of the deposit showed values
below water level, to which depth
dragline excavation was limited, and
in the summer of 1945 a suction
dredge with 154" Amsco-Nagle pump
was installed. Production was inereas-
ed, additional spirals were installed
and capacity of the dry mill inereased.

After cessation of hostilities the
price of ilmenite decreased consider-
ably, principally because of decrease
in ocean freight and insurance rates
from Travancore. India, the principal
world source of ilmenite. The price
of rutile also decreased. There was,
however, a substantial demand for
zircon and in the summer of 1946
Humphreys Gold Corporation built an
additional mill with rotary drier and
electromagnetic and electrostatic sep-
arating equipment for production of
zircon from the ilmenite-rutile dry
mill tailing. Production of these three
produets ilmenite, rutile, and zircon,
hag continued. Some 9,000,000 tons of
sand have been mined and concen-
trated sinece Humphreys Gold Cor-
poration commenced operation in April,
1944. No replacement of a spiral con-
centrator has been made except that

The Hudson Co_al Company pI?nf using 48 spirals for cleaning anthracite silt from
current production and retreating 1,500,000 ton silt bank accumulated during the
past 50 years at their Powderly Colliery.

the 30 spirals of 307 diamefer orig-
inally moved from Oregon were re-
placed by a larger number of 247 di-
ameter spirals to increase produetion
from the same floor space.
Approximately 7,500 tons of sand
per day is now being mined and de-
livered to 252 rougher spirals, 54 see-
ond stage spirals and 18 third stage
spirals, the concentrate going to the
dry mill for production of rutile and
ilmenite, Tailing from this dry mill
then goes to 60 spirals in four stages
and the spiral eoncentrate to the other
dry mill for production of zircon. The

three  products  total
4000 tons per month.

approximately

Iron Ore Fines

Early in 1947 Butler Brothers, pro-
tdneers of iron ore on the Mesabi
IRange, following tests made with a
single spiral the preceding year, in-
stalled a spiral pilot plant at their
Patrick Washer near Cooley, Minne-
sota, for continuous tests on classi-
fier overflow of wash ore at about 20
long tons per hour. Results were en-
conraging and pilot plant operation is
continning during the 1948 season.

Detail drawing illustrates concentrating action of the spiral. Note wide black band
of heavier concentrate entering upper outlet, which is set for a thick cut; also the
narrower black band of middling entering lower outlet which
has been set for thin cut.
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TABLE NO. 1

Typical Results in Two-Stage Spiral Concentration of
Minus Y%-Inch Mesabi‘lron Ore

Recovery—76.25% weight; 84.45% Fe.

Feed to Concentrate from Tailing from
Primary Spirals Secondary Spirals Primary Spirals
% Wt. % Fe % SIi0, % Wt. % Fe % SIiO, % Wt. % Fe % SIO,
60.20 9.20 L74 62.80 6.30 &
58.30 12.10 2.87 62.90 5.50 5.00 48.40 25.50
57.90 13.30 9.96 63.60 5.50 17.02 44.70 31.70
52.10 21.40 18.856 69.00 12.30 22.30 44.50 44.50
49.20 25.80 17.05 53.00 20.20 .86 27.00 .50
50.10 25.05 18.14 52.20 21.80 3.98 Z1.10 740
50.80 23.80 13.05 53.60 20.50 2.34 19.80 69.30
51.50 23.25 10.02 55.10 18.30 2.96 22.30 65.90
50.20 24.95 4.83 56.40 16.70 3.2z 25.10 61.90
44.80 33.10 2.82 56.40 16.90 4.96 24.10 63.20
30.60 53.70 1.67 48.50 28.40 30.18 28.80 =30
Total................. 100.00 50.44 24.24 100.00  55.87 16.74 100.00 33.0L 49.61

Cleveland-Clifts Iron Company, dur-
ing the winter of 1947-48, installed
48 first stage and 36 second stage
spirals at its Hill-Trumbull mine to
treat its minus 34” screen undersize
iron ore at the rate of about 100 long
tons per hour. Flow sheet is shown
in IMig. 1. The plant is producing the
desired grade of coneentrate with good
recovery. The minus 15" slotted screen
undersize  from the heavy density
plant is given an abrasion grind in a
ball mill fto release sugary silica at-
tached to iron oxide particles. This
light grind gives a spiral feed of about
7% minns 8 mesh,

Table No. 1 shows typical results
of two stage spiral concentration of
Mesabi iron ore fines.

Cleveland-Cliffs Iron Company has
also installed a pilot plant at its Hol-
man-Cliffs mine, using 8 first stage,
4 second stage and 2 third stage spi-
rals, for test work on their classifier
overflow of wash ore.

A pilot plant of substantial size is
also being operated by Jones & Laugh-
lin Steel Corporation on iron ore fines
at DBenson Mines, Star Lake, New
York.

Mo Flotation Mill Tailing

After preliminary tests in a Hum-
phreys Spiral Concentrator closed cir-
cnit test unit and continuous tests
in a pilot plant using four spirals and
nearly all of the accessory equipment
of a full size plant, Climax Molyb-
denum Company, Climax, Colorado,
installed equipment in the early sum-
mer of 1948 for recovery wof tungsten
concentrate from its molybdenum flo-
tation mill tailings. Approximately
8,000 tons of minus 48 mesh tailings
are bheing treated daily. Part of the
tonnage is overflowed by Akins spiral
classifiers and pumped to waste and
the underflow, containing approxi-
mately plus 150 mesh light minerals
and plus 325 mesh heavy minerals, is
pumped as feed to 128 Humphreys
Spiral Concentrators, the concentra-
tion ratio being about 40 to 1. The
ceneentrate goes to flotation cells for
removal of pyrite and then fo six
Wilfley tables for elimination of a

portion of the remaining heavy min-
erals. Table eoncentrate goes to wet
Crockett type magnetic separation for
removal of iron from the ball mill-
ing and then to dry Wetherill type
magnetic separation to produce tung-
sten concentrate which is bagged for
shipment. One man per shift operates
the plant with the exception of oc-
casional help in the bagging of the
product. Table No. 2 from pilot plant
tests gives results of spiral separation
without desliming prior to spiral con-
centration.  Current plant operating
results are similar except that the fine
sizes are eliminated by desliming prior
to spiral concentration.

It should be noted that the low re-
covery in plus 100 mesh sizes is due
to -insufficient liberation of minerals
at the minus 48 mesh grind.

Comparison of floor space used by
spirals and tables in this plant is of
interest. The 128 spirals, treating
about 6,000 tons per day, require only
35" by 50°, a total of 1,750 sq. ft., or
0.29 sq. ft. per ton per day. The six
tables treating about 125 tons per day
use 24" by 56’, a total of 1,344 sq. ft.
or 10.75 sq. ft. per ton per day. Spirals

ture while the tables have the usual
concrete foundation.

Lead Carbonate and
Sulphide Dump Ores

John Hamm Mining & Milling, Ltd.,
for more than a year has operated a
plant using 18 spirals for concentra-
tion of ore dump material at Lead-
ville, Colorado. The flow sheet is
varied from time to time depending
upon the character of the material.
The ore is ecrushed and ground and
sometimes a spiral concentrate can
be produced for delivery direct to
smelter. On other material spirals are
used to eliminate a tailing, the rougher
concentrate going to flotation. On still
other material, the ball mill product
goes to flotation and the flotation tail-
ing is then spiraled.

Lead-Zinc Mill Tailing

In 1946 Pacific Bridge Company
built a plant at Park City, Utah, for
treatment of the old Grasselli mill
tailing, installing 56 spirals. The tail-
ing material was mined and conveyed
to the plant by bulldozers and carry-
alls and pumped to the spirals, which
discarded final tailing. Spiral con-
centrate was reground and delivered
to flotation cells. The discharge from
the bottom of the spirals was deslimed
in a hydroseparator; the sand portion
was pumped out of the plant as a
final tailing, and the slime, after thick-
ening, was delivered to flotation cells.
The flotation section produced a lead
concentrate and a zine concentrate.

The Grasselli tailing deposit for
which the mill was built was ex-
hausted early in 1948. Plant operation
with a fair amortization charge, was
profitable during the treatment of this
tailing material. The spiral plant con-
centrating results exceeded the results
of the spiral test work upon which the
plant was designed and built., The mill
is continning operation on material

are mounted on a light timber strue- from other deposits which is being
4
TABLE NO. 2
Typical Humphreys Spiral Concentrator Results Climax
Molybdenum Company Flotation Tailing Pond
SPIRAL FEED SPIRAL TAILING SPIRAL CONCENTRATE
o, % %o
Mesh or %  Distri- o,  Distri- %  Distri-
micron size % Wt. WO, bution % Wt. WO, bution % Wt. WO, bution
100 L 401 007 7.9 10.00 006 10.5 26.0 .135 8.1
—100-+200 21.2  .034 204 20.7 . 4.4 42,7 430 42.2
—200-+-325 ... 7.1 061 12.2 6.8 011 3.5 10.4  .850 20.2
—325-130 microns 9.9 .106 29.6 10.4 080  36.4 10.8 1,13 28.1
—30 10 microns .. 9.7 .035 9.6 12.0  .035 18.4 59 .065 0.9
—10 microns ... 12.0 .060 20.3 10.1  .060 26.8 4.2 057 0.5
100.0 100.0 100.0 100.0 100.0 100.0

Recovery Figures for Various Size Fractions

Size fraction
All sizes combined
4100 Fraction
—200--325 Fraction

Recovery figured from
concentrate and tail-
ing metal balance

Recovery figured from
head and tail assays

—200+-325 Fraction

—325-4-30 micron fractl

—30 410 micron fraction
—10 micron fraction ...

35.5 32.0
14.3 25.0
85.3 0.0 '
82.0 2.5
24.5 26.4
Nil 2.8
Nil 1.7
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hauled in by truck. This material, re-
quiring fine grinding for liberation of
minerals, is better suited to all flota-
tion treatment, and the -spirals are
being held in standby condition.

Phosphate Fines

In 1946 International Minerals &
Chemical Corporation installed spirals
to ecarry out preliminary runs on sep-
aration of fine phosphate rock from
sand at one of its Florida plants
which had for some time been treat-
ing the material on shaking tables.
Following these runs the company in-
stalled 46 spirals at its Achan plant,
later increasing the installation by
the addition of 108, making a total
of 154 spirals at the Achan plant.
These spirals treat approximately two
tons per hour per spiral of —1 mm.
+200 mesh feed averaging 25% to
409 BPL to make a concentrate of
about 729 BPL and a tailing of 8%
BPL or less.

Since specific gravity of the phos-
phate rock and of the sand to be sepa-
rated is approximately the same, it is
necessary to first treat with reagents
as has been the practice for some time
in table agglomeration. Reagents used
are caustic soda, fatty acids, and fuel
oil.

International Minerals & Chemical
Corporation also installed in its Nora-
lyn plant, which commenced opera-
tion in April, 1948, 88 spirals to treat
approximately —1 mm. 448 mesh
phosphate matrix, the —48 mesh ma-
terial going to the flotation section of
the plant.

Anthracite Silt

The Hudson Coal Company, after
tests in the closed circuit test unit in
Denver, installed a pilot plant at its
Powderly Colliery mnear Carbondale,
Pennsylvania, for recovery of fine coal
from anthracite silt from a silt bank
and also from current breaker wastes
taken from the underflow of a Dorr
thickener.

Based on the pilot plant studies, the
company installed 48 Model 24-C, 6-
tfurn spirals, which commenced oper-
ation in the spring of 1947. Up to
the end of September, 1947, the spiral
plant had prepared approximately
30,314 tons of about 169 ash fuel for
colliery power plant use. The minus
3/16" anthracite silt spiral plant feed
(underflow from a Dorr thickener
handling breaker waste water) vary-
ing from 30-369% ash, was approxi-
mately 500 tons and coal recovery
approximately 300 tons per seven-hour
shift.

During the winter a large Sauer-
man seraper unit was installed to re-
cover the bank material. During June,
1948, an average of 660 tons of 16.5%
ash fuel was produced per 14-hour
day. One seven-hour shift used bank
material alone for the feed and the
other shift used mainly Dorr thick-
ener underflow, plus sufficient bank
material to load the plant.

The Hudson Coal Company is build-

‘FLOW SHEET CLEVELAND-CLIFFS IRON
COMPANY

!l L - 15
12
. LT 6
—T0il vt
+ 20
1
Fli :
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LEGEND—FIG. NO. 1

1. Minus 14" produet from screens. 2. Produet
from log-washers, 3. Four 66" Akins classifiers.
4. Classifier overflow to plant tailings. 5. Minus
14" elassifier underflow. 6. One 6’ x 10" Allis-
Chalmers ball mill, 7. One 78" Akins classifier.
8. Ona 6' x 8 Allis-Chalmers low-head 15"
slotted screen. 9. Plus 14" Screen oversize, Fin-
ished product to dewatering classifier. 10. Minus
14" Screel undersize to primary stage spirals.
11. Forty-eight primary stage 5-turn Humphreys
Spiral Concentrators. 12. Primary spiral con-
© to dary stage spirals. 13. Primary
spiral middling returned to primary spiral feed.
14. Primary spiral talling to plant tailings. 15.
Thirty-six secondary stage 3-turn Humphreys
Spliral © trators. 16. S dary spiral con-
centrate. Finished product to dewatering classi-
fier. 17. Secondary spiral tailing returned to pri-
mary spiral feed. 18. One 60" Akins classifier
for dewatering concentrate. 19. Finished de-
watered trate to railroad cars. 20. De-
watering classifier overflow returned to 78"
Akins classifier feed. 21. Plant tailings.

ing, during this fall and winter, a sec-
ond spiral cleaning plant at another
colliery, which will use 40 spirals, to
produce commercial power plant fuel
with a 149% ash content.

1,100-Ton-per-Hour
Titanium Plant

Humphreys Gold Corporation is
building and will operate a plant for

recovery of titanium minerals and
zircon at the Trail Ridge, Florida, de-

posit described in MINING WORLD
June, 1948. The plant is designed to
treat about 1,100 tons of sand per hour
delivered by suction dredge with 20"
Amsco-Nagle pump. For economy of
power required in pumping material
the spirals will be mounted on barges
floating in the dredge pond, one barge
158’ x 63’ supporting 704 first stage
spirals with pumps, another barge
90" x 43" supporting 200 second stage
and 100 third stage spirals with pumps.
First stage spiral tailing will be dis-
charged into the dredge pond as waste
and third stage spiral concentrate
will be pumped to a plant on land for
dry electromagnetic and electrostatic
separation. The spiral barges will
move along with the dredge as mining
Progresses.

Ore Concentration Tests

For investigation of suitability of
various ores to spiral concentration,
closed circuit test units, using a full
size spiral, have been purchased by
seven of the regional testing or re-
search laboratories of the Metallurgi-
cal Division of the United Stater Bu-
rean of Mines. Ten American colleges
and universities and ten similar insti-
tutions in other ecountries have pur-
chased closed circuit test units. IFull
size spirals for test and pilot plant
work have also been shipped to min-
ing operators in twenty-six other coun-
tries for work on precious and base
metal ores and on ores of iron, tin,
titanium, chrome, potash, tungsten,
barytes and on coal.

Tests of wvarious ores suitable to
spiral concentration may be made at
many of the Bureau of Mines labora-
tories or at the spiral testing labora-
tory maintained by the Engineering
Division of The Humphreys Invest-
ment Company, Denver, Colorado.

Economy

Sinee the first plant installation in
1943 on Oregon chrome beach sands,
use of the spiral in plant operation
has steadily broadened into new fields
of concentration of minerals suited by
difference in specific gravity and size
range to this method of concentration.

This growth is recognition of cer-
tain outstanding features of spiral
concentration. These are principally
the low first cost, installation cost,
maintenance cost and operating cost.
There are no moving parts, no vibra-
tion, weight per unit of capacity is
low, and, consequently, only light
foundations are required. DMainte-
nance costs are principally replace-
ment of pumps and distribution pip-
ing. Operation is nearly automatie,
so that cost of operating labor is ex-
tremely low, and the operator ecan
quickly learn adjustments necessary
for good results. The spirals are read-
ily portable, and have bheen shipped
to inaccessible mines in packages of
50 kilograms by muleback. Another
very important factor is the extremely
small floor space required for a spiral
plant of large capacity. These features
together result in marked economy.



JOSEPH SCHULEIN.

TESTIMONY BEFORE SENATE MILITARY AFFAIRS SUB-COMMITTEE
waﬂhington, Da C- S “ay 26’ 19411

.

Order of Testimony:

(over 10 yrs. chrome
1. Introduction — (Developments -- patents
(Outlook of one engaged in developing processes

2. Present methods of using chromite ore (if wanted)
3. Domestic Resources in West.

4e Need of utilizing low-grade reserves
(1) Use by present methods —— ECONOMICS -- make 70% Cr. now
could we use 50% Cr.?
(2) Use by new methods

5 Develobmant of process at 0.5.C.

(6. Futile attempt to interest government agencies.)
E (early in 1940)

(7. Then further development through industry.
can't wait till emergency to develop new methods — takes time--time
can't be bought even by Government. (will be slow)
—-Industry can use Cr. in place of FeCr or could make FeCr from
Cr 4 Fe by melting only minor matter.

8. Failure of stock-pile program.

(A) Due to failure to set proper specifications and prices
--What is practical spec. now is not in abnormal times.
~-Stock unbeneficiated ores.

-—Stockpile figures on Chromite.--Who set specifications?
People interested in getting stocks
or not?
(Should stock materials to be used in abnormal times, etec.)

(B) Should determine lowest grades that could be used by known methods
in area of need. (27% used in last war by chemical people-—could
make CrO5 then Cr.

(C) Foreign ores, all kinds from Asia, should be stocked in West Coast.
(near cheap power)

Boats should all unload on nearest coast--more trips while they can
still travel unconvoyed, etc.

(D) Can't buy domestic ores by contracting in Washington, D. C. -- small
opgrators can't come back here — should buy in territory at adjusted
prices.

9. Domestic Mineral Development Program.
--Prospectors must be encouraged, etc.

(A) Should be done in collaboration with State Geol. & Min. depts.
--Process development

(B) Bureau of Mines should not try to do all the work--with small sume ¥
set aside for cooperation with capable schools much more could be \Qfl;
accomplished -- many more scientists put to work on a problem --

different outlooks than that of mining specialists. -\\\

\

J

Ay



10. A word on this last asgpplies to my own state.
—— gee G.W.G. #1 - #4 - #3 -

11. The big fields opening through low cost power.
(A) Means entirely new processes capable of development because such
= enormous amounts of energy economically available -- those processes
should be encouraged.
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CHROMITE

- 4 (as Chromite — 50% Cr203)
(=)
o
I
o
% |
!“’ Tons Estimated’ Location By Ref.
]
.
3 10,000° Piliken U.S.G.S. 922-0
500,000* to pos- Coos E. Nixon
2 sible 2,000,000 back beaches
\
3 *ctns. Ti0;
60,000 Seiad Crk. U.S.G.S. 922~-J
1,800 Farrow Crk. L "
" 4,869 McGuf " n "
E 2,000 Others " "
\ * 500,000 J. Day " & others
(o]
540,000% Piliken UeS.G.S. 922-0
(20-50%)
; 200,000 Seiad Crk . U.S.G.S. 922-J
)
: 50,000-100,000 Sourdough ore U.8.Ge S, 922-P
: suggested
6,000-9,000 _ Briggs U.S.G.S. 922-P
. 45120,000° Piliken U.S.C.S. 922-0
!
)
J
| 1
24,,000,000-37,700,000° Piliken U.S.G.S. 922-0
3 + 200,000 Seiad Crk. " 922-J
{ Millions Present beaches, J.S.
\ Coos & Curry
50,000,000-100,000,000° Piliken U.S.G.S. 922-0
) Unlimited Pres. beaches 7.5,

Oregon

0
Note: 0- Cr,047 in Pil
Rk 2"3 much

iken ore
knom to

’contain 45%.




DEPARTMENT OF
CHEMICAL ENGINEERING

T ¥
!
i
i

OREGON STATE COLLEGE
SCHOOL OF ENGIN!@!_NG AND INDUSTRIAL ARTS
CORVALLIS, OREGON

Tovember 4, 1941 W

ECRTWE
NOV 5 1941

STATE DEP'T 0 GEOLOGY
& MINERAL INDS,

Mr. F. W. Libb@y’

Mining Engineer

State Department of Geology and Mineral Industries
702 Woodlark Building
Portland, Oregon

Dear Mr. Libbey:

" Enclosed are the remaining determinations of density
and the corresponding chromite percentage for the various
hole samples in the larshfield drilling program. I believe
the submission of this information completes the request
which you have made up to date and insofar as we are con-
cerned completes our part of the cooperative program. I
anticipate saving about four pounds of each sample, if such
is available, and filing the same away for future reference.

Very truly yours,

Ceorge We Gleeson
! Professor of
Chemical Engineering

GWG:jn




RESULTS OF SPECIFIC GRAVITY MEASUREMENTS OF DRILL

Hole Noe. Sample No.

27A
27A
27A
27A
32
32
32
26A
26A
26A
26A
26A
18s
188
30A
S0A
TP33
RM1
24
24A
244
24A
TP31
Shep. M. Tailings
TP 25
19
19
19
19
19
21A
21A
21A
21A
214
21A
21A
21A
21A
21A
19
19
19
29

17
18
20
21

HY90 GO HNDHELODHHEHREHEREO-G o
O H o

Density

1473
128.8
119.4
11048
100.0
106.1
122.4
10845
11045
111.0
11048
1087

9844

953
11947
1571
124.1
144.7
1072

111.8

11546
10045
13946
119.3

96..4
13245
13740
13060
122.3
125.2

83.1

Ib.! C'I.l. F"b.

8202

8547
1105
10748
104.6
113.4
11863
114,1
112.2
126,.3
11369
109.0
109.1

Percent by Weight
Cr203

15.76
8467
6431
318
0.00
1.06
4,24
4,04
7«26
TeT3
T«27
5.64
0669
000

1265

11.2

15.1

2649

2.30
397
586
300

19.3
8489
389
9.78

11.7

" Be33
3486
6445
0600
0400
1l.32
047
0600
0400
0,00
0.00
0400
0429

118
6e23
4,90
2404



A Density Percent by Weight
Hole Noe. Sample No. Lby4Cu. Ft. Crz03
29 " s 2 ; 111.7 : 1.46
29 3 10744 0476
29 4 10943 0400
29 5 10143 0448
29 6 9640 0600
27 9 10342 2.10
27 10 112.3 5469
27 11 123.2 9417
27 12 126.9 9439
Chickamin Mine - 12547 6453
Lost C. Mine 127.1 1145
20A 4 11646 6478
20A 3 94,8 004
2 RM 2 112.1 718
TP RM 121.8 15.3
2 R , 10745 . 646
Channel S. 1065 5e6

19A 14 10740
194 13 978
19A 9 971
194 12 9549
CeDs 3 5 9948 0029

27 ' 13 13440 8474



| I

% CraOs | HOLE SAMPLE ‘ DENSITY

I
HOLE! SAMPLE DENSFTTE | %0r, 0
_No. | No. | b/Ft? i No. . No. |ibAt> |
| i | |
c l | 1035 ; 4.4 :fTP'?S i 103 | 3.9
Sate | 1505 | 2o0.0 4TP8BS I | 106,0 e
<l SR ; 109.2 50Q iTP9S | L S
PLISREN e | IOLS 1.0 HTPI0S | L0981 55
2 5 | 983 0.5 TrI8S | L 135.7 6.9
2 ) | 93.8 1.0 {iTP IS ) 92.0 } 5.5
| S 255 0.5 TPIIS fo bi1eg
| s |05.2 2.6 TPIZS [ 108.3 3.2
: I 122.5 4.8 TPI4S . | 01.0 1241
3 | 90,8 4 TPI2S | I27.6 124
3 e | 37.0 19.1 TP20% | 4.9 | 4.3
2 3 106.2 5.1 TP20S e 80.7 1.8
3 4 98.2 Il TP 21s | 101.8 1.6
4 1 94.4- 0.4 -8 6 1003 0.0
= 2 965 0.3 2l 9 - 107.8 4.6
s 3 Q&5 j.O 21 3 99.6 |o &
eas 4 7.1 [.Q 2! 10 I17.0 6.7
4 5 95.8 .3 i 2l H ' 129.35 11.0
4 6 95.8 2 S i3 llessei 8B
4 7 89.5 0.9 2\ 14 1297 7.8
5 [ Rl e 2.2 z\ |5 lle.2 4,7
5 2 110.0 7.9 C.D. I2 j27.051 38
5 5 [0G.0 0.7 23 7 857 | 073
6 | 4 7 S R i 3 23 {0 1324 1.132.0
6 2 17 6.7 23 i 1295 | 10
6 % 105.5 25 23 | |2 |35 13.5
6 4 [05.2 2.6 23 8 | 103.0 0.8
7 2 10€.0 Y i - NS O T S B
i e Lt JOBRRE o 1O - Ay S Lo B L A
TP3s | 3 I114.5 it 28 T 99.0 | 0.9
P35 ! ‘2 A S 8.8 25 8 99.3 0.6
T3S 1) $9.5 25 © 00,8 0.3
TP4s | | Py €T 25 10 V%7 . 44
TR25 1 1 |21.9 T.6 2% | i 1261 40
TP5S ] | 989 o 23 . 2 RS- L (A A 1
TGS i19.2 9.2 ) : 1. Ol
e 10-1-4] SCALE " WORK ORDER NC
CHK. SATE DRAWING NO
APP 10-1-41 ! SK-




RESULTS OF SPECIFIC GRAVITY MEASUREMENTS OF DRILL
HOLE SAMPLES FROM MARSHFIELD DRILLING PROGRAM

Density Percent by Weight
Hole No. Sample No. Lb/Cu.Ft. Cr203
1€s 3 117.6
168 7 10047
168 6 107.6
168 ; 5 _ 108.2
168 4 123.2
16 11 10846 1.3
16 10 103 45 1la3
16 12 10747 Le2
CeDs 2 16 13149 10.6
C.D. 2 14 128,40 9.2
CeDs 2 15 11546 649
CeDe 2 13 107.0 1.0
CeDe 2 19 126.2 Se2
CeDe 2 18 135.8 13.5
C.De 2 3 1353 11.8
C.D. 6 14 12043 545
C.De B 13 144.7 12,8 .
C.De b 12 130.2 8498
C.Dse 5 11 11540 4,66
CeDe 6 15 121.6 4,03
C.D. 6 /4 123,0 5.22
CsDs 6 19 122.2 3442
CeDe 6 20 ' 124,3 4,83
C.D- 6 13 107.6 2.52
CeD. 6 12 104.7 0«87
CeDa 6 5 i) 124.3 6.1l
CeDe 6 18 125.8 B5.75
C.D. 6 16 118.6 4,00
C:Di: 8 1 ¢ 7849 000
CeDe 6 2 89.8 000
C.D. 6 3 96.3 0.00
G Des T 1 9548 0603
C.D. 2A 10 106.2 2.1C
CsDe 2A 13 118.0 613
CIDI 2-& 6 97.2 0!00
CeDas 2A 8 97.5 0a00
CeDe 7 3 97«2 000
CeDe T 4 94 .8 0«00
Ce Da 7 2 95.6 ) 0400
C.De 7 b 91.2 0600
C.DI 7 6 91.6 0000



Density Parcent by Weight
Hole No. Sample. No. Lb/Cu.Ft. Cra0z
18§ - 2 94.2 ' 011
18N : 96 08 0464
IBH S 9403 - 0.00
274 19 12340 6489
27A 9 97.8 0636
27A 15 13540 1145
27A 8 95 40 033
27A 14 12649 9431
27A 13 12145 8406
274 16 13740 118
27A 12 9948 0e77
27A 6 89.8 0420
27A 11 9748 0e51
27A 10 9742 037

274 7 91.2 0.28
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SHEPARD PROPERTY

Hole No. - Ihickness Feighted Av, Assay V¥elighted Av, Density
© 16 8 10t 3.0 : 111.4
19 PIA 745 131.0
19 4 2y 2.7 - 1.7 99.0
20 a 4ol 6.8 115.0
21 10,0 6.4 120.0
2l a 7.0¢ 6.6 112.3
22 Barren - Hole not deep enough
23 11,8 A 121.0
2‘ 3.2' 2.6 m.ﬁ
2, a 8.1' 4e5 113.0
25 0 73" 1.8 100.0
26 A 4.6 6.6 108.0
27 4e5t 8.6 125.0
27 A 8.1° 10.6 130.0
29 19,0t 1.84 "1T0.0
30 A 9.0! 12.4 121.0
Test Pits Sample No. used in sections.
12 1 32 108.0
19 1 5.4 12.4 110.0
21 1l 2.51 1.63 105.0
25 8.0! 3.89 110.0
20 1 3.2 4.27 114.9
2 2.7 3.57 101.8
3 1.0 1.78 80.7
EAGLE PROPERTY
CD No. 1 10t . 3.9 127.
2 8 7+5 111.
5 8 8.0 125.
6 9.5! 4455 113.
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ANALYSES OF CHROMITE SAMPLES FROM MARSHFIELD DRILLING RY

= 30 SEPTRIBER 1z, 1941
Hole No. or A

Property Test Fit Semple No. Cro0z
"lagoons" 2§ 1 14.83

% 2 2. 2456

" 2 ! 4,42

" 2 2 20,01

! 2 3 4499

4 3 2 19,10 -

" 3 3 Sell—
Bowman | 5 ) ) 321

¢ 5 2 785,

53 6 1 15.49

" 6 2 698

" 7 1 13,71

! 188 1 0469

y 188 2 Tre

» 1810 1 0.64

» . 181 2 0.11

" 18N 3 Tre.
Chickamine Mine = Chammel Sample 6453
Covert 18 10 1434~

® 16 i B 1.27#

» 16 - 12 1. 18P

2 16 13 0404 °
Eagle lMine

(Churn Drill) 1 ' 10-13 3492

" 2 13 0.97

= 2 14 9420

5 2 15 J 6492

" 2 16 10.83

" 2 17 11.7¢

» 2 ‘ 18 13.54

3 2 19 9.16
Lost Chance line e Channel Semple 11.47
Refuge line 1 (Test Pit) — 1 15.28 —

e 1 l 0.00 —

e 4, 2 366 —

L 1 3 26494 —

" 2 1 6446

. 2 2 7418 \\
Schulein SSiH 1 10453

i NSW 1 16,08

o ME 1 3484

- ME 2 0405

" ME 3 0.16

Y 1 4 04186

1




Hole Yo. or A

Property Test 'Pit Sample Yo. Crp0z
Sehulein -7 ME 5 0.28
i SE 1 4,287
" NE 1 033
" NE 2 5416
. 8 1 10433
" 8 2 19.22
n 8 3 14,18
" 9 1 13.05
" 9 2 18.87
" 9 3 12.73
= 9 4 8493
n 10 1 12,18
- 10 2 16 407
. 10 3 512
f 10 4 2.78
B 11 1 20492~
;. 11 2 13486
" 11 3. 9ald
" Ay \
11 4 8426 )
o 11 5 | 12.10
- 11 6 9463
N 11 T/ 6418
n i 2y | 3 7490~
. 12 1 067
Shepard 168 Bm7 3429 b Qilame 30
Y 19 7 4,90 o
n 19 8 6 023 +
" 19 9 11.93. = .
" 19 10 g.78+ Y —14
g 19 . : 11,72
" 19 12 633 ¥
" 19 13 3486 ~
" 19 14 645 =
" 194 5=7 0400,
19A 9=14 1469 #~
20K -, 3 0e04
" 204 4 6478
" 21 8 1,79 %
" 21 9 4464+
" 21 10 6 +654
" 21 11 11.03 #
. 21 12 7e34*
" 21 13 8451~
" 21 14 7480 *
" 21 15 4466~
" 214 5,6 000
" 21A 7 1432
" 21A 8 0.47
. 214 9-13 0.00
" 214 14 0499




_ . Hole lo. or %
§ Property Tesl; Pit Sample lo. Crp03
Shepard: _, 23 7-13 5.29 4./

" 24 ° 3 2430 «
8 24 4 3.40&
" 24 5 277+
a 244 5 3497 ¥
" 244 6 5.86 ::
n 244 7 3.00
" wak 25 9 0429
" A 25 10 4,35
W 25 11 399
" 25 7-13 1476 ~ |12
. 26A 10 Be64 #
" 26A 13 T.27 ¢
“ 26A 12 Te73 &
i 26A 13 Te26 ¥
" 264 14 4e0a ¥
LA 27 9 2.10
" 274 6 0420+
" 27A 7 0428 «
" 274 8 0e33 s
" 27A 9 036 =
" 27A 10 037 *
" 27A 11 0«51 ¢
L 27A 12 0a77>"
u 274 13 8406 ~
" 27A 14 9.31+
" 274 15 11454 &
" 27A 16 1179
" 27A 17 15.76
o 274 18 8467 ¢
" 274 19 689 -
n 27A 20 631"
" 27A 21 3.18 «
n 27 10 5469 ¥
- 27 11 917 #
" 27 12 9.39 &
" 27 13 8.74 +
" 29 1 2404 #
" 29 2 1e46 ¢
" 29 3 0476
n 29 4 0400 *
! 29 5 0448 #
" 29 6 0400 &
" 304 1 12445
" 30A 2 11,88
" 32 6 4,24 ¢
n 32 7 1.05 ¢
n 352 8 TTs



an

Hole Toe oY %
Property Test Pit Sample To. Cr20g3 | i r
Tast Pits
Shepard 28 1 7484 | .3
J 38 1-3 8.76 | #: 7~
" 43 1 770 | 1. 9
i 58S ) 1-2 8069 " ""’
" 68 1 9018 & 2
" 78 1 3.94 | ). ¥
" 83 i 11.02 S0 %9
" 88 2. 14% | 4,3 F 1t
) 98 1-2 142 2.¢ 5.8
" 108 1 5.12 SHust 3.5
" 118 1=3 2,64, 1.3
" 128 1 324 4,0
. 138 2 2.31 3.4
" 148 1 12406 1 0
" 185 1 6.85 @ 9°,
! 198 ! 12,39 £, 4 ]
" 2087 1 4,27 49 2.4
" 208 - 2 3457 2.7
" 208~ 3 1.78 1.0
" . 218 1 1.63 9. 8~
" 25, 1 3489 (9.0
" 31 1 19,30 G & ——
el 33 1 15.08
. Teilings of
Shepard lline 1 8.89
? Test Pit Channel Sample 5458

;/




4 OREGON STATE COLLEGE

SCcHOOL OF ENGINEERING AND INDUSTRIAL ARTS
f ‘ CORVALLIS, OREGON

DEPARTMENT OF

e |

CHEMICAL: FRQUEARII ' Noverber 3, 1941 riLe
¥ 7 k

'Mr- Fo We Li'bbey,

Mining Engineer

State Department of Geology and Mineral Industries
702 Woodlark Building

Portland, Oregon

Dear lir. Libbey:

Enclosed are the first density measurements upon the
various hole samples of the Marshfield drilling program.
A number of obthers have been completedand will be trans=-
mitted to you just as soon as they can be checked, which
will be within the next day or so.

‘Very truly yours,

% W Yluam

George W. Gleeson,
Professor of
Chemical Engineering

GWG:jn
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P OREGON STATE COLLEGE

ScHooL OF ENGINEERING AND INDUSTRIAL ARTS
i CORVALLIS, OREGON

DEPARTMENT OF
CHEMICAL ENGINEERING

gt

* September 12, 1941

Mr. F. W. Libbey
State Department of CGeology and liineral Industries
702 Woodlark Building '
Portland, Oregon

Dear Iir. Libbey:

In accordance with your request dated September 10,
I am including a copy of all the analyses which we have
mede in connection with the Marshfield drilling program.
As you realize, some of these analyses differ from those
which were made by your department; but in the main the
checks are reasonably good. We have repeated the analyses
upon several samples where differences occurred and found
that our results checked.

I shall make some specific gravity determinations
upon the various sands in the Shepherd property and get
those to you as soon as possible.

Very truly yours,

| lejV()

e Ws Gleeson,
I’as sor of
Chemical Engineering

GWG:3n
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=y + July 28, 1941

Mr. Allan B. Griggs
First Nationmal Bank Building
Marshfield, Oregon
Dear lMr. Griggs:
Returned empty sacks on July 24 by auto freight.

It was your wish to have the Crp0z analyses by each foot for
some specific sample. I submit Hole Sample No. 21 resultss:’

Hole 21
Sample Depth % Crp0z

8 32.5‘3400 1-79

9 34,0=3544 4,64
10 3544=36 o4 665
11 3644=3747 11,03
12 37.7=3848 Te34
13 3843=39.9 8451
14 39.9-41.3 7480
15 41.3=4245 4,66

We find that at this date we have sheets for holes 22, 24, 26,
but no samples and samples for holes 27 and 19A, but no sheets.
Also we have no sheets for any of the test pit samples.

Also, we have received two Test Pit 6S, sample lios 1, one upon
6/28/41 and one upon ?/23/41. I assume there is some error in this
duplication. > The sawple clux. frow. TawarK

o ‘o Fron s Tl .

We are still anxious t0 receive a plot of the hole locations.
Also, have you made any decision as to a new line of holes in the
lower Lagoons? We find that the holes so far do not enable us to
make any reasonable three dimension estim te of the material. We
would appreciate any word in this comnection.

Sincerely,

George W. Gleeson,
Profeessor of
Chemical Engineering
GWG: jn
CC lMr. Earl K. Nixon
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Mr. Allan B. Criggs
First National Bank Building
Marshfield, Oregon

Dear Mr. Griggs:

I am this morning returning to you 1/4 of the samples from
the various test pits for which you did not save the U. Se. G. S.
portion. These samples have been screened to free them of over-
sized pebbles. Specifically, I present the following information
for record, although such appears on the tags attached to the

samples.

Test Pit Sample No. Percent by Weight Pebbles
38 1 0
38 2 0
38 3 11.84
48 1 e

68 1 14.26
s 1 (0]
88 1 l.48
8 2 3425
98 1 0
95 2 5.91

According to your directions, the portion of the pebbles has not
been returned since it is of no particular consequence.

The empty sample bagg are being returned along with the test pit
samples.

The shimment that was taken forward to Portland, which included
Churn Drill Hole 2, was sent by mistake to Grants Pass. I have just
written to have this shipment returned to us. Ihave no doubt but
what it will be delivered intact.

We have not run the percentage of Crp0z on all of the samples.
Qur procedure has been to examine them under the microscope and if
they justify analyses to make such. It was supposed to be the job
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CHEMICAL ENGINEERING —p . July 28 o 1941

Mr. Allan Griggs
First National Bank Building
Marshfield, Oregon

Dear Mr. Grigpgs:

In addition to all previous analytical results, for
your information and "unofficial," I submit the following:

Hole No. Sample No. % by Wt. Cr203
23 10 12.00

- 23 11 10.14
23 12 1345
25 ) 0429
25 10 4435
25 11 3499
25 Ave. 7-13 178
58 Composite 8469
108 1 5612
118 ‘Composite 2454
128 1 3424
128 2 2.31
208 1 4.27
208 2 3457
208 3 1.78
19 Composite 10-13 3492

I trust that these analyses in conjunction with the previous
48 may enable you to better outline your preliminary findings.
This completes our efforts up to date.

Sincerely,

&

George W. Gleeson,
Professor of
Chemical Engineering

GlG:jn
CC Mr. E. K. Nixon
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Mr. Allan Griggs
First National Bank Building
Marshfield, Oregon

Dear lr. Griggs:

As per your previous request, I am submitting below the analyses
for Cr03 upon the various drill semples. I assume that you will
consider these results confidential, since they are not "official®
and have been run as control checks.

Hole No. Sample No. Percent by Weight Crp0gz
1 1 1448
1 2 246
2 5 4.4
2 2 2040
2 3 5.0
3 2 19.1
3 3 el
4 Considered barren
5 I B 3.2
B 2 Te9
6 1 15.5
6 2 70
W Considered barren
8 1 1043
8 2 19,2
8 3 14.2
9 1 13.1
9 2 1849
9 3 12.7
9 4 8.9

10 1 12.2
10 2 16,1
10 3 51
10 4 2.8
6 1 2049
11 2 13.9
i fn | 3 9.1
11 4 83
-2z (- 7/



Mr. Allan Griggs—-2
July 19, 1941 .

Hole Noa Sample No. Percent by Weight Cr203
11 5 12.1
il & 6 946
13 7 6.2
11 8 79
12 1 o7
28 2 746
38 Composite 8.8
43 1 TaT
6S 1 Ge2
75 1 39
9s Composite led

198 1 12.4

218 1 1.6

cD1 Composite 10, 11, 12,

13 349

The above is as far as our analyses have progressed to date and are
presented to you for the purpose of making it possible for you judge
the outline of the deposit or anticipate the loecation of additional
holese

You will note from the results that the concentrations in the
properties indicated under the name of Schulein ran high in chromic
oxide. Therefore, we are particubrly anxious to obtain additional
holes in this area. If further drillings can be made or are
antieipated, we would appreciate word of it.

I have received your most recent letter and I believe all of the
sample shipments have arrived in satisfactory manner. e are busy
checking on them at the present time. We look forward to a copy of
the map which will give us sqme idea of the direction in which we are
traveling.

Sincerely,

00 Yhagaon

George W. Gleeson,
Professor of
Chemical Engineering

GWG:3n
CC Mr. E. K. Nixon
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cuzu:::tn;::;:::nme : ' August 16, 1941 ¢ FILE

sl

/ Mr. F. W. Libbey,

Mining Engineer

State Department of Geology and Mineral Industries
702 Woodlark Building

Portland, Oregon

Dear Nr. Libbey:
In comnection with the discrepancies that existed between our analyses
and those of the State Assay Office on the chromite samples, we have re-

checked, and I submit the following:

Hole llo. Semple llo. Percent Cr203 Percent Crg03
Rechecked State Office

2
4.89 \,@ﬂ
: Average 4.66 (%\\ /g
3 2 19.10 0402

19.22 \:\‘y-

Average 19.16 /

9 2 18.87 9.49
18.75
Average 18,081

/
9 3 ' 12075 5-79 -
11.74
Average 12.25

2 1 4.42 2434

It is evident from the above analyses that a mix-up must have taken
place in the samples which were submitted to the State Assay Office, since
there is no evidence that the samples are in any mamner confused on this end.

We have also taken the opportunity to check on the effect of manganese
in the sand samples. We find that unless menganese is taken care of, the
aralyses may run high. In all instances where it shows up, we have added
sufficient acid to take care of manganese percentage. This is something
which might be called to the attention of Adams, if he is still working on
the samples.

Very truly yours,

MU m

George W. Gle eson,

Professor of

Chemical Engineering
GWG: jn
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OREGON STATE UNIVERSITY MAY 5 196]
SCHOOL OF ENGINEERING iTATE DEPT. OF GEOLC
CORVALLIS, OREGON % MINERAL (NDS.
A aey | May 24, 1961

Mr. Hollis Dole

State Department of Geology & Mineral Industries
State Office Building

Portland, Oregon

Dear Mr. Dole:

Since talking to you the other day, I have reviewed quickly the known
black sand deposits in Seven Devils area. My metallurgy shows a safe re-
covery value at 80% CRy04 in producing a 38-397% Crp04 concentrate. Re-
covery results will be better than 807 on some deposits and a concentrate
better than 407 Cry05 on some; however, the above figures are safe and
definitely possible so estimates were calculated on the 807% recovery basis.
In terms of this grade and recovery the following estimates have been com-
piled.

(1) Section 10 South Ore Body (Muchow) 39,000 short tons with a little
probable in addition,

(2) Section 33 (Moore and Vaughan) 64,000 short tons. Some small un-
drilled area remains but probable ore not large.

(3) Section 4 drilled and proven tonnage 28,000 short tons.

(4) Extension of Section 4 - North Ore Body No. 3 shows probable ore
of 100,000 short tons. Drilling was never completed upon this area, but for
the area drilled, the above amount is indicated with a probability of an
additional 50,000 tons for fringes outside of actual drilled area.

(5) The so-called North Ore Body of Section 10 is broken into two
parts No., 1 and No. 2 (Muchow), Ore Body No. 1 appears to be relatively
barren and such blacks as are present are at too great a depth to dig for
what is there. Ore Body No. 2 has ore but has never been completely
drilled out. It will develop less tonnage than Section 10 South Ore
Body. A good guess would be 20,000 short tons.

In total, the ore known to exist and either well or moderately well
drilled shows:

Section 10 South 39,000
Section 33 64,000
Section &4 28,000
Section 4 Ext, 100,000 231,000
Probable 70,000
Total 301,000 short tons at 397 Cr,04

80% recovery




Mr., Hollis Dole - 2

For a moderately'economical size plant of 30,000 short tons
of concentrate per year, it appears that a ten-year run is reason-
ably certain in the Seven Devils area without going to the lower
elevations.

There are other areas which should be prospected. I know of
at least two.

You will recall that we talked of the "Brass Mine" research.
The process of Chemmetals for a high pressure ammonia leach of
mixed sulphide ores of copper, zinc and lead followed by oxidation
and reduction appears to be promising, particularly if combined
with electrolysis. Ammonium sulphate is a byproduct. Copper
precipitates directly and in pure form. Zinc and lead can be
subsequently separated. Hope that at some time or another I
have a chance to try this process on local ores,

Hurriedly,

s W

G. W. Gleeson
Dean

GWG:EH



Firm To Build Plant
To ‘Mine’ Black Sal\lg_nﬁ [

YMPIA (UPI) — Devel-led here 'I‘hursdaJ =
op?nLent of a new industry in| Officials of the Wa
the Pacific Northwest through/Minerals Profit Corp.,
extraction of minerals from|Tacoma, announced ground

! t deposits of “black|breakim for the plant near II-
:'}::1 d,‘."asat th? mouth of the yﬂ%i fc};}r gomngfsrclal process-
3 i iver was announc-ling of the eposits.
Ll - (THE  ANNOUNCEMENT
from the Washington side of
‘the river follows a flurry of
‘about three and a half years
ago when several firms sought
to bid on Oregon delta lands.

(At that time the main con-
sideration was for extraction
primarily of iron from the
sands, but many problems,
including disputed ownership
of the sands on the Oregon
side, prevented final action. j
John H. McLaughlin, Lip-
coln, Neb., president of the
firm, said the plant will utilize
4 new process to recover iron,
garnet and silica from free
sands pumPed from the Baker
Bay area of Pacific County.,
He said the company plans
to have the first unit of the
lant in operation by July. Its
initial capacity of 5,000 cubic
vards per day will represent
an investment in excess of
$1-million,

e 1 A USRI D VDD R raue ey
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assigned to projects for the remainder of the biennium. If we were to embark

on this project; it would be ;eceasary to go to the Emergency Board for
funds and to hire new peraonnel.{f:‘ilt would be our suggestion that you contact
the U. S. Bureau of Mines. This is not in any way trying to duck the
responsibility, but because the black sands occur both in Oregon and Washington
we feel that the whole area should be studied rather than that here in Oregon
alone. We ‘reel also that a joint effort by our Department and the Washington
Bureau of Mines would be so unwieldy that too much time would be consumed in
completing the project. The Bureau of Mines, on the other hand, has-mining
01y

engineers, drillers, and-possibly-drill-rigsi They are capable of doing the
project, and they have no state boundary restrictions. If you would care to
investigate this with them, I would suggest that you contact Mr. Mark, Wright,
Director, Bex 492, Albany,

‘

If there is any more information needed on this, we would be pleased to
have you contact us, or if you would like to have us drop down to your office
or appear before your Committee, we will be most happy to do so.

Sincerely yours,

H{ M. Dole
Director
HMD:1k :
Enclc E. - ; - / ’ ',|"r | 2 f_'
cc Richard/Groener, Chairman O C Cwygk wiltg -~ X
15014 S.E. Woodland Way
Milwaukie 22, Oregon




ESTIMATE POR RXPLORATION OF SANDS NZAR MOUTH OF COLUMBIA RIVER

Ae Guantity survey
1. Prelimimary investigation (one month) - Total §16,000-£20,000
2. Omshore
(1) Salaries (ome engineer and three drillers) - §3,000
(2) Analyses, drafting, snd report writing - 1,000
b, Offshore (in harbor mouth)

(1) Rent of barge - : 3,000
(2) Rent of drillinmg rig - 5,000
. (3) Surveying - 3,000

{4) Analyses, drafting, and report writing - 1,000
2. Close drilling (ome to two months) - Total §15,000-§30,000

g2« Ihis part of the project to be dome only if the
preliminary investigation indicates that it is

b. Sstimate of cost depends on amount of drilling
uwtmtmotmuw-
ga .

Be Metallurgy

1. U, 8, Bureau of Mines, Albany, has done some metal-
lur work on this type of material. Probably further
will be required in light of improved technologies
sinee the first work was done.

2. Cost of this is unknown.




1.

If the quantity and metallurgical study indicates that there

is a2 sufficient amount of material present and that the metallurgy
is favorable, a survey will be required to determine the market
potential and the market area.

In with surveys made in the past on similar materials,
it be our estimate that the cost would be from §5,000~
$10,000.

De Preliminary mining

1

3.

This undoubtedly would be in the province of any company interested
in the development of these sands and would be in response to
faverable results of "A", "i", and "C" noted above,




T0: GMI Staff -~ , April 23, 1962
FROM: RSM

RE: Black sand market

Here is a possible outlet for those miners who have black sand and don't
know what to do whith it.

Russell Chadwick, Rt. 1, Box 544, Beavepton , phone MItchell-6 1092 (eve) or
ATlantic-8 4581 (dayss will pay $20/ton dlv'd Beaverton for any black sand or
lugps which weigh# at least 1850 1bs. per 55 gallon steel drum, weight of drum
included.

Chadwick can use up to 160 tons a year but must be contacted first before
any deliveries are made. This is not a very attractive price and there may be
some difficluty in reaching the minimum weight, which calculates out to about
a specific gravity of 4, with a theoretical of 5 for pure, solid magnetite.



OREGON STATE COLLEGE
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Mr, Rorrr MarswaLlL, JR.
36836 NE 63 Avenur
Porrrawvp 15, 1961

Dear MR, HarszaLl?

Stwer I DID NOT PICK UP ANY COPIES OF THE
PAPER ON THE [LACK SANDS 48 GIVEN BEFORE THE NorTm<-
wesy IvpusrTRiAlL Niwenars ConrErEwcE, I 41 SENDING
A4 COPY OF THIS LETTER 70 RALPR llasoN wITH PHE EX=
PECTATION THAT HE WILL PROVIDE A COPY OF THE PAPER.

WE parp BUT LIPTLE ATTENTION TO NOBLE NETAL
VALUES IN THE DRILL HOLE SANMPLES ALTHOUGH WE MADE A4
FEW ASSAYS, SOME OF WHICH RAN A8 HIGH A8 $2.50/yDd
OF MATERIAL IN PLACE., OBVIOUSLY, WHAT VALUES ARE
PRESENT WILL CONCENTRATE WITH THE HEAVY NINERALS.
I pID TAKE 4 HIGH CUT OFF OF THE FIRST THROUGH
SPIGOTS OF ONE BANK OF 8IX SPIRALS AND RAN IT OVER
AN AMALGAMATED PLATE. THE FEED was rFroM TvHE Lacoowns
WHICH REPRESENTED TAILINGS FROM THE 0LD PIONEER
OPERAPIONS WHICH HAD ALREADY BEEN WORKED FOR GOLD.
THE ESTINATED THROUGH Pu?T was 6800 TroNs oF MATERIAL,
AND THE VALUE RECEIVED FOR THE SPONGE was $800 so
THE VALUES RAN ABoutr 18 CEn?S PER YARD., ITHE VALUES
HAD PROBABLY BEEN ALREADY AMALGAIATED AND UNDOUBTEDLY
REPRESENTED IN LARGE PART AMALGAM LOSSES FRON THE
FronEER OPERATION, OSINCE THE LAGOONS MATERIAL WAS
A CONCENTRATE OF UNKNOWN ANOUNT, NO CHECK BACK CAN
BE MADE 45 TO VALUES IN pLACE. HowEVER, WE ARE AWARE
THAT LARGE BLOCKS OF THE MATERIAL WERE CONSIDERED TO
AVERAGE 4BouT 20 CcENTS/YD IN PLACE WHICH DOES NOT
SEFM UNREASONABLE.

A8 YOU MAY ALREADY KNVOW, THE GOLD IS FINE

AND FLAT AND IN MANY INSTANCES BADLY C0ATED. THESE
CIRCUMSTANCES MAKE RECOVERY DIFFICULT.

COPY




Mr., RoBery MNarsmarn, JR.
Mar 1, 1961
PaceE 2

" IP YOU ARE ACQUAINTED WIPH THE SHEDPARD
PROPERTY, WE HAVE vALUES oF $0,17/¥D rrox Prr No.20,
$0,34/¥yp wrom FPrr No, 19, $0.17/¥p rrom Prr No. 8,
$1.06 rrom Frr No., 31, $0,35 rrom Line 6 Horr 2,
$0.17/¥p rror TuwNEL, BARREN P17 No. 8, BARREW
Prr No. 27, Barrew FPrr No, 18, Barrexw Pre No. 28,
$0,17/¥p rRom Prr No. 17, Barmrew Pre VNo. 11,

AT ONE TIME WE PRODUCED A ZIRCON CONCENTRATE
FROM THE MAGNETIC TAILINGS BY GRAVITY CONCENTRATION,
Trre rIval MATERIAL 45SAYED $64,60/ron wHICH, cxsfxzo
BACK TO THE OARIGINAL MATERIAL, WOULD HAVE BEEN 750
OF THIS VALUE PER YARD OR ABoU? $0,84,.

Ir I8 MY OPINION THAT IT WOULD PAY TO MAIN=
TAIN A GOLD RECOVERY CIRCUIT IN CONNECTION WITH ANY
OPERATION WHICH WAS RECOVERING OTHER HEAVY MINERAL,
Bur I Do WNOT BELIEVE A GOLD OPERATION COULD BE SUS=
TAINED BY ITSELF,

VERY TRULY YOURS,

L Yo

Ge ¥W. GLEESON
Dean

GWG:0
cc Mrn, RaLpu lMason

/4.




LOPY

STATE DEPARTMENT OF GEOLOGY AND
MINERAL INDUSTRIES

1069 STATE OFFICE BUILDING
PORTLAND 1, OREGON

April 24, 1962

To: Staff
From: R. S. Mason
Sub ject: Black sand market

Here is a possible outlet for those miners who have black
sand and don't know what to do with it.

Russell Chadwick, Route 1, Box 544, Beaverton - phone
MItehell 6-1092 (evenings) or ATlantic 8-4581 (days) will pay
$20/ton delivered Beaverton for any black sand or lumps which
weigh at least 1850 pounds per 55-gallon steel drum, weight of
drum included.

Chadwick can use up to 100 tons a year but must be con-
tacted first before any deliveries are made. This is not a
very attractive price and there may be some difficulty in
reaching the minimum weight, which calculates out to about a
specific gravity of 4, with a theoretical of 5 for pure, solid

RSM:1k




Sept. 28 1962

Hollis:

John J. Theissen, a consultant, formerly with the mining division
of Yuba Dredging was in today. Theissen is checking into the possibility
of establishing a direct reduction plant to treat off-shore and domestic
magnetites.

The presence of ilmenite and other titaniferous minerals apparently
poses no problem with a new method just now coming out of the pilot stage.
Large amounts of low cost power are required--hence the interest in this
areas If enough titanium is present a very high grade T slag can be made
and sold at a premium, leaving the Fe pure and locally saleable.

4

I clued Theissen in on our thinking re the lower Columbia and also men—
tioned the black sands in Coos County.

s
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10-3-60
TO: HMD
FROM: RSM

RE: Vitro Chemical

Mre Robert Wilson of Vitro's Hegvy Minerals Company was in to inquire about
the land ownership along the south shore of the Columbia in the general
vicinity of Fort Stevens. It seems that Virto has taken over the Columbia
Titanium holdings across the river and want to protect their holdings as
completely as possible. Vitro is thinking of building a $55 million plant

to beneficiate tha sand, using a series of wet concentration methods. They
are mainly interested in recovering magnetite but will try for everying else
including quartz. The iron can be used in heavy density concretes and perhaps
some will be exportede The sidica is scheduled to go into Roc-Block and Roc-
Board which are made of silica, lime and aluminum powder (Ores-Bin April 1956)
Meo Wilson gave no indication when they might get under way, and I gathered
that basic data is still being collected.

A by-product of the visit was the discovery that Vitro is all set to ship iron
ore from Helena to Seattle for boating to Japane. I asked him if he had checked
the Portland shipping freight handling facilities (he hadn't), gave him our
Septs Ore.-Bin article on the port and got him in touch with Tom Gueirine After
ggtleft I ﬁalled Guerin's office and tipped them off. In a later phone conver-

wa with ti1son he said that he was inspecting the ore handling facilities
with Gaerin tomorrow. ,Ea//
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TOs HVD
FROM: RSM

Kelth Miller, Oregon Steel, was in this morning. Oregon Steel has been and still is
véry interested in domestic, west coast iron ores. Keith has looked up in Canada,
Washington, Oregon and other places for deposits of 10 to 20 million tons which they
could acquire.

He has Mr. Roth and associates Pegged, but is still interested in black sands
provided they are large enough to permit amortization of a 6 to 10 million dollar
plant investment. They have been corresponding with ALCOA over the years but have
gotten nowheres At the present they are investigating both Strategic-Udy and RN
processes. The high titanium is a problem but it is felt that some direct reduction
scheme will solve ite.

They have considered the possibility of combining coastal black sands for part
of their needs with ALCOA's reject iron slurry. If they did this they might have
to modify their flow sheet samewhat from a straight black sand feed.

Oregon Steel has committed itself to nothing as yet, but they are definitely
interested since the scrap picture will worsen in the future (interestingly enought
the worsening is not tonnage wise but because of high copper and nickel).

Perhaps the Westvaco interest in chrome fram the sands might fit into the picture.
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TOz H'D
FROM: RSM
Mr. W.Ae Young, Mineral Development » of the Chemical Divisions of Food

Machinery and Chemical Corpe (Westvaco) was in the office on the 15the
‘They are interested in the possibility of obtaining wup to 35,000 t

of 40% 2:1 chrome for a projected (and confidential) plant at their Wyoming
works.

They are interested in either operating their own mines and mill in eastern
Oregon or if enough substantial tonnage could be developed independently they
would be glad to enter into long term contractse

The Montana situation has already been examined. Oddly enough the freight from
the deposits there is almost identisal to that from Seneca. lMontana is attraftive
in that sufficient tonnage exists in easily mined deposits. The grade is not

so attractive and that is why they are looking out this way.

Although they have not progressed far enough as yet, the figure of $20 a ton

at the plant in John Day was offered as a possibility. Some interest in the
Blaeck Sands was shown alsoOe >



8-16-61

TO: HD
FROM: RSM

SUBJECT: Sand Island
Here are two analyses of the mineral content of the black sands on
Sand Island near the mouth of the Columbia River. "Heavies" only given.

Garnet 1.00 % 2.33%

Zircon rare rare
Ilmenite-

chromite 15.80 27.53

Both samples taken at upstream end of island by Twenhofel, (@I Bull 30)

Twenhofel (op cit) also says:
"Sand Island in the Columbia River is composed entirely of sand and

driftwood. The island has been made by river deposition, and it is said

to have increased in area since the building of the jetbies. There are very

rich concentrations of black mineral particles on sand Island, particularly

on the south sides« The concentrations were seen in the high and upper mid

tidal zones and there may be much beneath the vegetation which covers most

of the island. These is a very rich concentration of black sand on the upstream side
the island on both sides of the old docks and on the sough side to the trestle
connecting the main or west part of the islamd. Concentration is very rich on the
south side of the dock; less on the north sidee The main part of the island
has excellent concentration on the south side, very poor on the north side -
the side toward the mainland of Washington. The sands cf the island are every=-
where filled with driftwood and this wood seems to be more abundant in places
where the black sand concentration is greatest. « « « « « There must be

thousands of tons of magnetic black sands on Sand Islandes « « o7

Robert Wilson of N.W Iron & gteel says he is interested in Sand Island but
would be just as happy if not more so if Washington obtained it. He has leases
all along the Columbia from the mouth to a point roughly € miles upstream from
Meglers. He also said that he was getting a big rum-around from the Land Board
i!'l Salem.

Lloyd Ruff said Sand Island had a lot of piles and driftwood and probably
a lot of sand at or just below low tide level. He also said that the Army
would object to backfilling in the channel but would be happy to have some
of the in-channel bars dredged--and pumped somewhere else.
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702 Woodlark Building
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PETROGRAPHIC NOTES®* ON SAMPLES OF OREGON COASTAL SANDS
COLLECTED BY RAYMOND LADOO AND EWART BALDWIN

W. D. Lowry

Sample P-5037 (field sample no. 1)
From Gearhart Beach just north of Seaside, Oregon. Sample taken
opposite Ocean Hotel overlooking sea. Approximately 40 feet above
sea level.

A. BShepe of grains: Subangular to subrounded.

B. . Count:
Total number of grains 343
Quartz grains 41
Other minerals or rocks identifieds

1. Magnetite

2. Plagioclase, some with numberous inclusions

3, Chalcedonic grains (4 grains) 1 with dark brown masses

4. Hornblende

5. Tremolite

6. Microcline, some sericitic

7. Muscovite

8. Bagic lava fragments, some with plagioclase phenocrysts -
very common

¢, Varieties of quarts grainss
1. Clear

2. With negative and fluidal inclusions

3, Aggregate grains
4. With inclusions of biotite, rutile (?), er zircon

D. M : ‘
Quarts conten 10-15%
Chalcedonic grains 1

Feldspar and basic lava grains Very common

# The error in sampling these sands for petrographic study must be taken
into mccount. Also ag some of the plagioclase has an index of refrac-
tion near that of quartz, some plagioclase grains may have been
ecounted and the quartz content given may be high.




Sample P-5038 (field sample no. 2) |
Road to north end of Gearhart Beach about 1 mile from ocean.

Sample taken from an excavation in the 3rd or 4th dune ridge.
A. Shape of grains: Subangular

B. Count:
Total number of grains 281
Quartz grains, some aggregate 52

Other mineral or rock grainsg identified:
1. Plagioclase including many yellowish grains
2. Augite
3. Tourmaline (?)
4e Many lithic fragments including basic lava

C. Summary:
: Quartz content 20 + %
Inclusions in quartz grains examined don't seem much
more common than in the other sample. Most of the
light-colored, including yellowish, grains are not

quartz.

(field sample no. 3)
Just west of Sunset Beach, 2nd dune from sea at south end of
Astoria Golf Club course.

A. Shape of grains: Subangular

B. Counts ’
Total number of grains 238
Quartz grains 35

Other grains identified:
1. Plagioclase, many are yellowish

2. Microcline
3. Hornblende
4e lithic fragments, very common
C. Summary:
Quartz content = 153%

Inclusions in quartz grains examined under high power
don't seem more common than in other coastal sands.
Yellowish and light-colored grains are predominantly
feldspar.




Sample P-5040 (field sample mo. 4)
About 0.2 mile from highway on road to Manzanita beach.

A, Shape of grains: Subangular, few subrounded

B. Counts
Total number of grains 241
Quartz grains 8l

Other mineral grains identified:
1. Plagioclase, some with inclusions
2. Muscovite
3. Mierocline
4. Pyribole
5. Zircon
6. Chalcedonic, 1 gray grain
7. Epidote (?)

C. Varieties of quartz grains:
l. Clear
2. Surface irom stain, citrine-colored
3. With biotite and other inclusions

D. Summarys
Quartz content 35 +%
Chalcedonic grains 1+
Feldspar grains are very commonj lithic fragments
are much less common than in samples from farther
north. Citrine color of some of the quartz

grains is due to iron staining.
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Sample P-5041 (field sample no. 5A)
Sample taken from live dune west of highway under a telephone
line that intersects the highway 2.9 n.tlu north of junction
at Florence,

A. Shape of grains: Tend to be subrounded

B. Count:
Total number of grains 222
Quartz grains 90
Other grains identified:
1. Magnetite
2. Plagioclase

3. w’ 1 citrine grain
4o Lithic fragments

C. Varieties of quartss
: 1. Aggregate grains, not uncommon

2. With negative or fluidal inclusions

3. With biotite and zirconm inclusions, alse
tourmaline

4. With surface iron stain

5. Several with unidentified coating, possibly
attached mica

D. Summarys
' Quartz contemt Ms
Chalcedonic grains
nﬁmﬁmofthorollounhqumsgrdu
appear to be very slightly colored ’
most with that color are a result of surface

staining. Warrants consideratiom.

i




Sanple P-5042 (field sample mo. 5B)
Sample taken from tree-covered dune 2,9 miles north of Eugene -
Coast Highway road junction. Right next to sample P-5041.

A. BShape of grains; Subrounded to subangular

Bi Count:

Total number of grains counted 264
Quartz grains 110
Other grains identified:

1. Plagioclase

2. Microcline

3. Zircon

4. Hornblende

5. Chalcedony, 5 grains including fairly clear,
brown (iron oxide), and dirty.

C. Varieties of quarts:
1. Clear
2. With negative and fluidal inclusions
3. With discontinuous surface stains of iron oxide
4o With various mineral inclusions
5. Dirty with numerous unidentified dark-colored

inclusions
D, Summarys
Quarts content 45+ %
Chalcedony 2+ %

Feldspar is very common but some considerably
weathered., Most light-colored or citrine grains
are the result of surface stains,




Sample P-5043 (fisld sample no. 6) _
Live dune sand just west of highway, 2.5 miles north of Lake
Tahkenitch Creek.

A, Shape of grainst Tend to be subrounded

B. Counts
Total number of grains 275
Quarts grains 75
Other grains identified:
1. Plagioclase, inclusions not uncommon
some
2+ Microcline

3. Chalcedony (10 grains, may be largely
flint) :
4+ Basic lava

C. Varieties of quarts grains

1. Clear, few negative or fluidal inclusions

2. Few with mineral inclusions including tourmaline,
rutile, and biotite

3. Aggregate grains

4+ With brown surface stain, probably iron oxide

5. Fractured, with brown stains along or in
fractures

D. Summary:
Quartz content 30+ %
Chalcedony, some with
color all the way
through 52
Light-colored grains are mainly feldspar




Sample P-5044 (field sample no. 7)
Sample taken from dune nearest road just north of bridge over
Tenmile Creek.

A, Shape of grains: Subrounded to subangular

B. Count:
Total number of grains 146
Quarts grains 59
Other grains:

1. Plagioclase, very common

2. Chalcedony - 7 grains including brown
(iron oxide), fairly clear, citrine, and
dirty varieties

3. Lithie, including basic lava

C. Varieties of quartz grains:

1. Clear

2, With fluidal or negative inclusions

3. Aggregate

4. With surface stain, probably iron oxide
D. Summarys

Quartz content At %

Chalcedony 5+

Most light-colored or citrine guartz grains are the
result of surface staining. Warrants considera-
tion.




Sample P-5045 (field sample no. 8)
From live dune just west of railroad at Houser eiding, north of

Coos Bay.
A. Shape of grains: Tend to be subrounded

B. Count: ‘
Total number of grains 248
Quartz grains 97

Other grains identified:
1. Plagioclase, very common
2. Microcline
‘3. Lithic, very common

C. Varieties of quarts:

1. Clear

2. Aggregate, some fairly common and some with mineral
inclusions ,

3. With negative, fluidal and mineral inclusions

D. Summarys:

Quarts content 4 + %

Citrine grains are largely the result of surface iren
oxide stain.

Sample P-5046 (field semple no. 9)
Dune sand from near east abutment of Charlston Bridge

A. Shape of grains: Subangular, temding slightly toward subrounded

B. Counts
Total number of grains 199
Quartz grains 87
Other grains identified:
2 Kistociine. ) = Sone bedly veathered

30 Lithie

4
C. Varieties of quartsz grains:
1. Clear
2. With inclusions of rutile (?)
3. Aggregate grains
4. With slight iron oxide surface stain

D, Summaryt
Quartz content 45 + %
Chalcedony 3+

Some very coarse particles are present including oune
large grain of citrine quartz. Quartz grains seem
to be a bit cleaner than those of other samples.




TOs HD
FROM: RSM

SUBJECT: Sand Island
Here are two analyses of the mineral content of the black sands on
Sand Island near the mouth of the Columbia River. "Heavies" only given.
Garnet 1.00 & 2.33%

Zircon Trare rare
Magnetite78.28 20.33
Ilmenite=

chromite 15.80 27,53

Both samples taken at upstream end of island by Twenhofel, (GMI Bull 30)
Twenhofel (op cit) also says:

"Sand Island in the Columbia River is composed entirely of sand and
driftwoode The island has been made by river deposition, and it is said
to have increased in area since the building of the jebbiess. There are very
rich concentrations of black mineral particles on sand Island, particularly
on the south sides The concentrations were seen in the high and upper mid
tidal zones and there may be much beneath the vegetation which covers most
of the islands These is a very rich concentration of black sand on the upstream side
the island on both sides of the old docks and on the sough side to the trestle
connecting the main or west part of the island. Concentration is very rich on the
south side of the dock; less on the north sidee The main part of the lsland
has excellent concentration on the south side, very poor on the north side -

- the side toward the mainland of Washingtone The sands of the island are every=

where filled with driftwood and this wood seems to be more abundant in places
where the black sand concentration is greateste ¢ o » ¢ ¢ There must be
thousands of tons of magnetic black sands on Sand Islandes ¢ o o

Robert Wilson of NeW Iron & Pleel says he is inlerested in Sand Island but
would be just as happy if not more so if Vashington obtained it. He has leases
all along the Columbia from the mouth to a point roughly € miles upstream from
Meglere He also said that he was getting a big rum-around from the Land Board
in Salem. }

Lloyd Ruff said Sand Island had a lot of piles and driftwood and probably
a lot of sand at or just below low tide levels He also said that the Army
would object to backfilling in the channel but would be happy to have same
of the in-channel bars dredged--and pumped scmewhere else.
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July 22, 1966

Mr, ¥illiam A, Stickney
U.8, Buresu of Mines
P.0s Box 'ﬂ)

Albany, Oregon

Dear Mr, Stickney:

We have discussed the matter of obtaining ten tone of
black sand with the Coos County Commissionere, and they are
most amxious to cooperdte in any way they can. Commissioner
Mahaffey felt that the best possible place to get the sample
would be from the old Tagle Mine, otherwise known in recent
years as the Wright property, now owned by the county.

Here is 2 rough sketeh map of the area showing the
approximate location of both the open pit and the millsite.

Ralph S, Mason
Mininz Engineer

Enel.



" .. Titaniferous Ores in Oregon

Titanium occurs principally in two minerals, Rutile, a titanium oxide, and
ilmenite, an iron titanium oxide. Of the two rutile is the favored source since
most markets require a very low iron or no iron titanium. At the present state
of the art the removal of the iron from ilmenite is not economically feasible.

A recently announced beneficiation technique for upgrading ilmenite to synthetic
rutile has not be proven on a commercial scalees

In Oregoﬁ considerable quantities of ilmenite, plus smaller amounts of rutile
are found in the "black sands" which occur along the southwestern coast. The
percentages of these two minerals is very low and it is extremely doubtful that
either or both of £hem could ever be recovered economically ugless the other
constituents in the black sands could also be marketed. Included in the co=-
products that misht be recovered are chromite, magnetié;;, zircon, quartz, feldspar,
gold and platinum.

The black sand# deposits are‘located up to several miles inland from the beach
and on a series of terraces several hundred feet above sea level. The deposits are
widespread but the concentration of black sand varies widely both vertically and
horizontally. Generally speaking‘lhe deposits are unconsolidated or weakly cemented.
Land ownership of black sands areas includes, state, federal, county and private.
Access to the more important areas between Bandon and Coos Bay is mg

U.S.
szaze hiway 10l and various county roads.
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