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A V/NADIUWM-BE RING M/GNETITH SFNDTONE IN SCUTEWEST OREGON

JOHN ELIDJT ALLREN /MDD W/L1IL/CE D. LOWRY

ABSTRACT

A fossil "bleck-send" deposit, comnosed of Hisrriefeeeus
aned wrtdl 2 0
“wegaakdelic highly concentrptedAtitaniferous megnetite, which
contuins vanedium in the order. of four to eight tenths of one
Uercent@)along with two to five wnercert chromiumyxxxzkakiy ss

outcrooning over shRizkxmeaE anes
chromite, occurs &s ¢ lensASOO feet long snd 100 feet wide

In centrul Curryv county,x®m southwest Owegon. This m:gnetite
ssncéstone depnosit is possibly Cretuceons in sge, and represents
& beuch or offshore concentrution of miner.ls derived from
Jursssic bssic end ultrebasic rocksx of the region, in a menner

rnalsgous to the origin of the "black-s:nds" formed slong the

Oregon coust-line xm during the Pleistocene und recent.




INTRODUCTION

Early in March of 1942 a small piece of indurated magnetité sandstone was
-1 4071

{7z

brought in to the laboratory of théjstate Department of Geology and Mineral
Industries. In the routine spectrographic analysis given all unusual-appearing

samples, it was determined {0 contain appreciable amounts of vanadium. Accord-

ingly, several visits were made to the deposit W during

the summer of 1942, and it was ex&mined, mapped, and sampled by the authors.
Samples were analyzed and studied in the laboratory during the winter of 1943.

Dr. H. C. Harrison, spectroscopist of the lepartment, made the original discovery)(

0 -
anquuantitative spectrographic analyses, on the 3-meter Baird grating spectro-

graph. L T . : . :
ix ot Dt

The property nad been fsovieueiy—knongas an "iron deposit", but Pk was so

inaccessible that little work had.azgﬁ éeen done upon it. q{i

. N£=Eﬂnj_ckjf
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LOCATICN OF THE DEPOSIT J

The deposit is located at an elevation of about 3000 feet, about 20 miles

inland from the coast, close to the geographic center of Curry County, in the

extreme southwest corner of the state. (See figure %3N:This portion of Oregon,
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because of its high relief, steep canyons, and lack of roads, is one of the least

1. Bulley G.M. sed Pilitf G, . . <o p. 3
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populated and most difficult of access remaining in the state. The population

i of the county, nearly all concentrated along the coastal highway, totals only

. 2000 souls. Do \
‘ Lmd ;un-.(,vr} W wr HCIq anfe d/ ﬂ( ;SN C{OI\/ Qc(«{f /5 //M' té’//d"{f
/ aF &% depe ot-be Moyt 1t lies near 5
. ;
 the west edge of section 17, T 36 8., R. 11. W. of the Wlllamette Meridian.’ : 4/
;: ...... M e e T . e o TR
J— .

The deposit is usuvally reached by way of Agness, a hamlét on the Rogue Rivér,

located 35 miles‘from the mouth of the river. Agness is served by a daily boat
sesmpwe Trom the town of Gold Beach on the coast, ;r by wa& of & fair-weather
forest road 35 miles from the end of the railroad at Powers, to the norfh.i
From Agness, the deposit lies about 10 miles by trail up the Illinois River
s0

to the south. The last 2 miles of trail are/steep and rugged that it would be

very hard to get & horse over it.

W o - GENERAL GEOLOGY
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‘{”=ﬁf7f%§3 ridge immediately to the north of the dep051t ;ﬁwnnda up of a dense,"“

-
Nl

»

fine-grained, silicified meta-igneous rock termed “greqqitone" by Butler and

Mitchell It is in part a meta—andes1te or meta-diorlte, in part-an altered turf,

_ = —_— S - =t




S si an& a ‘Small oujgfgp of smllar bas:.c rock appears adjacent to 1t on the %.L

1‘32.-«'\& foiis ore a&w /om»;u/ oY lw?j Ot t1t yu/mf TS Ve s Th
por e mma wwte¥ .
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“The northeast—aouthwest trending rldge to the south of the’ é!posit m

composed of wté:l:vinch 18 found in large discontinuous lenseSin the lower par#®

% _of the Myrtle formation of southwest Oregon. A number of thg ‘hig;;er ?rominence_s-

" " 4n" central Curry County, such as Horsesign Butte A(on thé same ridge-as the deposit,
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*, two miles to the southwest) Pebble Hill, Seven-n}ile‘ﬂill,\ and the point nortk;weaﬁé
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~ of Agness, apre composed of #4iwe conglomerate, the pebbles of which vary gre'atly in
o , | s bedded

size and relative abundance. These conglomerates andA sandy beds sare

and tilted at angles up to 500. Small discontinuous concentrations of black-gap?éf:;g"? :

a few mm., thick and a few cm. long, are not uncommon in the sandstones. The

w» A = .
?-mera-te was determined by Diller~ as being Zupper Knoxvllle? in age, on the basj.s Q’f E

S0

fossils found in Butte Creek, about three miles southwest of the deposit. Aceord—

ing to Butler and i‘.iitchelfa‘ both Aucella crassicolis and Aucella piochii are faw

there in sa.ndy layers.in the conglomerate. More recent work in southern Oregop’

5

D by Tas,lmferroF mdlcates that the “uiyrtle is at least in pa.rt Jurassm m,{ﬁée '




/ DESCRIPTION OF THE DEPOSIT

The magnetite sandstone lies across a small saddle in the ridge, at a
. v AL .
point about 2 miles northeast of 4 prominence on the same ridge known as Horse-
sign Butte. Its axis is roughly north-south, and the sandstone extends about 150

feet down the south slope of the ridge, a total length of about 650 feet. Ité

¥,

width averages about 100 feet, although it pinches out gradually to the south.

, - lie )
It may either /- unconformably upon the greenstone which borders it upoh both sides;

o
(see fig. 3—A)APe faulted down into the greenstone by a fault along its western

ﬁ@- 3

Internal structures are obgcufé so that ﬁhe thickness is unknown, altﬁough it is
g probably of the order of ZO feeﬁvor more. A 3-inch pebble layer in cut No. 3
(see fig. 2) strikes about N. 55° W. and dips 45° to the southwest.

The magnetite sandstone has a specific gravity of 3.2. 1t is a greenish-
brown color, streaked with irregular dark gray to black "veinlets", which appear

to be secondary along fractures.




Screen analysis of the sandstone gave results as follows:
.

Size Percent
100 mesh 8.1
-£100 » 150 mesh 37.5
150> 200 mesh . 22.0
€200 mesh 3244

Thin sections indicate that the size range of the particles varied from less than
.003 mm. to over 1 mm.; the average, however, being around .25 mm. in diameter.
The magnetite is largely subhedral, the finer sizes fregquently occurring as almost

euhedral octahedrons. Magnetic separations indicate that the material is about 96¢

W
/\/LU’A*' y}a?r([- Llrm

magnetic. The interstitial‘material is mostly a fine cryptocrystalline aggregate.

“‘(/v‘ i {,\\
4 few zircon crystals with peculicr "sawfish" terminations vere present, indicating

\/: according to Butterfield@some secondary solution and redeposition.

A —— - . o N . e A T e i s S M e e e e N wwe v > S M " — o ——

{ Butterfield, J. A. "Qutgrowths on Zircan": Geol. Mag. 73, 1936, p. 511.
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CHEMICAL AND SPECTROGRAPHIC ANALYSES

uamples were taken from each of the open cuts%ii to 6) and a grab sample

(7)
waiAfa(en of float across the 100 foot width of the deposit on the crest of the

’
ridge. Chemical analysis of composites gave:

2 ' .
ki ercent &

Iron 54494

Titania 2470

Vanadium .37 0.43
Sulfur 0.114

Phosphorus 0.004

Spectrogréphic analyses of these composites indicated that vanadium was
present in amounts between 1/10 and 1 percent, and other elements present were:
iron, titanium, ziroon.

Spectrographic analyses of the original composites as compared with the

magnetic separates are as follows:

Comnosite Magnetic
% _ separate ¢

iron over 10 over 10 (<57
titania i~5 1-5 ool
vanadium 0.1-1.0 J73- 89(@ oms. uu?ﬁ*,
chromium 2.0-5.0 (- 1z
aluminum 0.1-1.0 ; &af‘,
silicon 1.0 on
phosphorus Tr. - :
arsenic Tr.
calcium Tr.
magnesium

‘739 Lerch Brothers, Hibbing, dlnnesota
¥ & John Beede, Portland
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Spectrographic analysis is the various size separates indicated that the

ﬁ\ -+ vanadium content did not appreciably vary with the size of the grain. 4#nalysis
\\

i &
39»\~\J? of the non-magnetic portion of the sample showed it to contain almost no vanadium
WA

"\:*\\ g . .
¥ N\ or titanium. No vanadium minerals were identified by microscopic methods.
TAN .
& W L ‘ u;zn-;'

AN lw%‘ AN S S
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AGE AND OR1GIN OF THE DEPOSIT

The presence in the sandstone of an appreciable amdunt of chromite which
could only be derived from the late Jurassic serpentines and peridotites of the

area, indicate that tae age of the deposit is post-Jurassic. The Klemath Mountains

the
of southwest Oregon apparently were durlng/Uu)er Cretaceous and lower Tertiary tlmeﬁ)

9

a positive block undergeing erosion which lasted into the Miocene , with sediments

being deposited around its flanks. The period of erosion resulted in the so-called

»

"Klamath Peneplaﬁa", which over large areas is underlain by uitra-basic rocks.

1o

The relatively small amounts of chromite in the sandstone, in proportiothhe

eﬁwﬂ
large amounts of titaniferous magnetite (the ratio is in places almost revimsd in

-

the present beach deposits) suggests that the sandstone was laid down early in the
. Oﬁ
erosiw® cycie, before appreciable areas of ultra-basic chromite-bearing rocks had
' been exposed. The age of the sandstone is thus tentatively assigned to the Creta-

ceous(?).

— — — — — —— — —— o —— e —— —— o — —— o o——
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4 "piller, J. S. "Topographic development of the Klamath ¥ts." U.S.G.S. Bull. 196, 1902
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The magnetite sandstone deposit represents & normal lenticular beach ¢

. X on a\ﬁ)‘st:
tration of titaniferousy Vmﬂd%M

-~ wwoiC (Cretaceous ?) shore by the same type of selective wave-action which
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has produced the Pleistocene and recent black-sands along the Oregon ccast” .

3

has gince been uplifted, tilted, probgbly faulted, and has undérgone slight sec-

ondary solution and redeposition of minerals within it. W7 .§
: N
- 2
The titaniferous magnetite was originally derived from the streams and the $ 7
eroded coastline of that\time , probably from the gabbroic and gneissose rocks N 3
. )

v

A 3
g whlch are known to be present both adjacent tc the deposit and f‘urther to the &
: e

- 3 ast f5:¢, )ﬁfkath

m'ﬁ' wd MT‘”M t,z‘ﬁ inte ’ i Al

east , -ainginpapgiss 'Brlmary magnetite deposits are wmes known, The chromlteﬁ was

1

2
™

derived from the serpentine and peridotite, which at that time had not been exposed

bl 6 L feing Lol A .
&g they are today. The vanadium occurs within the titaniferous magne-

"/’M(?Wa//\; O%M t Waf A um U//W)P" I/

ot dmonat T wobacdy 15 3ligh
and it is possible in view of this fact, as vell

tite mA
a4
as the fact that the magnetite has been concentratea by nature &&W

\.«

-

Mth&t under the present emergency the deposit may be of commercial

John Eliot Allen
Wallace D. Lowry

Départment of Geology and
Mineral Industriss R
_ Portland, Oregon
o March 30, 1943
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GUPY

FBETRACT

" A vanadium-bearing black-sand deposit of middle Mesoszoic
age, in central Curry county, Oregon" , by John Eliot Allen
and Wallace D. lLowry, Oregon Depattment of Geology and
Mineral Industries.#

The Pleistocene bleck-sand deposits lying upon sea-
terraces up to 300 feet in elevation along the southern
Oregon coast are well known in the literature, and are st
the nrasent time being mines on s large scale for their
chromite content. A deposit of blacke-sand lying at an
alevation of 3000 feet in central Curry county twenty miles
inland, which hed previously been called an "impregmation
iron deposit™ has been found to be a consolideted titanif-
erous magnetite sandstone containing emounts of vanadium
varying from one tenth to one percent,

The elongated deposit, 650 feet long and 100 feet wide,
crosses & shellow saddle in an east-wes® trending ridge com=-
posed of"greenstone” (altered lavas and tuffs) and serpentine.
Elsewhere along thils ridge are downe@faulted blocks of con-
%lomerate and sandstone with fossils showing them to be of

Myrtle" mgm (upper Jurassic or lower Cretaceous) age, younger
than the Jurassic greenstones and serpentines. Most of the
deposit lles south of the saddle, ranging in elevation from
2650 feet at the lower southern end to 2800 feet in the saddle.
It is a massive greenish-PBrown sandstone of uniform composition
and a spocific ;ravity of 3.,2. A few layers of exogenic pebbles
were found at one locslity. The sandstone is medium grained
(aversging ©.25 mm, dismeter of the grains), indurated, snd
comnosed of 95% magnetite, about 3% ilmenite, less than 1%
horneblende, with minor amounts of zircon,cuartz,garnet,
tremolite, chrysotile, pyrite, and probebly chromite.

Chemical and spectrographlic anslyses of the original rock, and
of magnetic and heavy minercl senarates show the composition
to be as follows:

chemical spectrographic

Fe o8 ee 5@-34% GI‘ a0 00 2. - 5.6 ‘3

TiOgooo. 2.7 Al sses mm less than ¥ /o

v seee 0057‘0'43 W

P xR Y 000004 Si evos e '—#—:ﬁ@'ﬁﬂ Q‘M}‘-/‘o

3 sese 0.114 Ca ssas s3I0 Frce
~At—re—_t1I—="150
Lo Degde—m—] o)

He— v —trove
AS  sees trace

The none-magnetic senaratoe showed ne vanadium, and no
vanadium minersls were identified microscopically. It ig thought
to be contsinred in the =negnetite molecule, as is much of the
titenium.



CUPY

(cont.)

All the contained minerals are also present in rel-
atively small amounts in the adjacent metes-igneous and
serpentine rocks of Jurassic age. The small chhomite
content, in comparison to the large chromite content
(up to. 40%) in the Plesktocene black-sand deposits,
indicete 'that the serpentines and peridotites from which
the chromite is derived had at the time of formation of
this denosit, only begun to be exposed to erosion, and
thus bg able to contribute their minersls to the deposit.

The deposit is thought to havs been depositec dbhong

the shore of the Myrtle (late Jurassic or esrly Cretaceous)
ses which covered much of the Klamath province at that time.

May 24, 1943
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AB3TRACT

"An investigation o* the ses-clif!’ subsidence of ..arch 30,1943
at wewport, Cregon", by Wallace D. Lowry and John :liot 4llen,
Oregon TNepartment of Geoloyy and ilnerul Industries.x

A crescent-shaped section,about 1000 feet long and 200 feet
wide, of the 70 foot ses-cliff at the north city limits of
Newport, Oregon recently broke off and dropped down a distrnce
of &5 to 25 feet, causing considerable property dasmage. Together
with many smell tributery crecks and openings, two mejor fissures
opened up from 20 to 30 feet apart, and the block between them
fall from 10 to 25 feet.

Minor disturbances which causad walls to crack and doors to
stick, were noted by residences as esrly as late December, 1342,
but the major movements occurred following heavy rains dering the
latter part of Ygreh gnd culminsted on sarch 30. Some house were
remcvaed, other were broksn apart and left hangin over the crevasse,
Previous movements are reported to have occurred in 1911 and
agaln in 1921, and the present movemant 1s a recurrence along
the older bregk, and an exbtension of it 800 further north.

The sea-cliff is composed of 28 feet of flat-lying Plelstocene
dune~ssnds, unconformably overlying massive brown end gray
argillaceous sandstones snd snady shales of Miocene sage, which
strike north and south para115§ to the coast and dip 21° to the
wast. At the bese of the cliff a fow feet of dark gray to black
crumbly shales of the Nye formation of Oligocsene ege are exposed.
These underly the sandsftones and are notoriunnm along the coast
for their é&ncompetent charate® , as they readily slack to mud
upon exposure.

The removal by sea-cliff erosion of the more competent sandy
¥iocene dbeds OVP“l“i“, the sheles now parmits the moverent of
a block down the sea-sloping unconformity between them . Wwhen the
shales became sstureted by hesvy rains soskirg through the pervious
Plelstocene sandsmovement occured seaward in the lubricated shales,
and a block of th% cliff movad down snd outward.

Yiay 24, 1843

# Published by permiassion of the DNirector
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. 702 Woodlar’kkBu‘ilding
— Portland, Oregon
REFUGEE PROPERTY (BLACK SAND) - - - = 8ixes River Area

IR8: Mre L. 8. Klineman and Mr.wade.

LOCATION: SW} sec, 27, T. 31 5., R, 15 W., on Boulder Greek, 3
Ol S es acuth of Do mark., The property adjoins, and lles

- ‘east of Hwy. 10},
AREA: 160 aoTes. .

HISTORY: One of the oldest black ssnd mines in the area. Worked
at various times by various people. Klineman worked parts
of 4%, I 1940 Leverstt Davis put down several test holes.

DEVELOPMENT: 8} acres have been mined to beurock. The area 1is now
grown to alders and brush., KXlineman reports that he
- heas drilled the sntire ares, dut kept no drill records.

GY: 7The ares is an old daock-beach. Bedrock elev. is about
140 £t. Above bedrook is block send, the thickness of
which is 1 ft. at the highway and 6 f%. on the east. The bleck sand
is ocovered dy 1B-30 ft, of sand.

—~ ECONOMICS: Klineman states that the black sand underlies the entire
160 aores. Davis put down 3 holes south of the mined
area and found simller conditions. GQold and platinum veries; -
some spots are very rieh, - others are poor, Analyses of the black
send are reported as showing 20 per eent Crp0g. No black sand was
exposed 80 no sauples could de cut.Y Water table appears to be as
high or higher than the black sand,

ANFORMANT: Mr. Klineman and Ray C. Treasbher, July 8, 1941,
REPORTED BY: RCT., 7/11/41 !

Ly
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State %s/za’ufmsmf of gso[ogy anc[ JI/(ms'za? J

941
5tusz

702 Woodlark Building
Portland, Orggon ‘

x: K&&uemaa's stetements are correet, his %
seotion eontains ??0 8&3 ng yards of ‘black sead, tw m»’l

34160 & 37) tk 8 Cr203 or 154,1?5 eublie ycrdu of
ohronmite.

be 482,538 tanu of ghromite,

figﬁrina 3 tons to the yard, the figure uould

This seams llks a shala of a lot of
ahrami e,

. However, the sTes, end tho sivaation uight Justi-
£y further imraaﬁmticm AU o

Ray c. Treasher.




STATE DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

ASSAY REPORT
Grants Pass, Oregon ‘
.. bBaker, Oregon ‘ July 17 19 41
-~ ' . =
WM
Sample submitted by Klinewmatt, &. W. Libbey , Portland office
Sample description: ©3 514 Chromite sand
The assay results recorded 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 assgay results recorded below are from a sample furnished by the above named
person. This Department had no part in the teking of the sample and assumes
no responsibility, other than the accuracy of the assay of the material as fur-
nished it by the sender.
GOLD —_STLVER Phrome oxide -
Sample Ounces Ounces . Total
Number | per ton |Value ver ton| Value | Percent | Value | Percent | Value | Value
B 514 18.4

Market Quotations:

Gold $ per 0z.

Silver $ per oz. STATE ASSAY IABORATORY
$ per 1b. 35?"‘7 v
$ per 1b. . Csir—

Assayer

é5i3@vww»?£141 &m«\ ;:JKA),\gW
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