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R.I. ^

INTRODUCTION

In the course of Bureau of Mines investigations of iron ores near
Scappoose, Columbia County, Oreg. during 19^2, occurrences of laterite were
noted in road cuts and outcrops at many localities in the county. In 19^,
the State of Oregon Department of Geology and Mineral Industries completed a
preliminary examination of alumina-iron-bearing laterite occurrences in
Washington County north of Hillsboro, Oreg.3/ Their report suggested that the
lateritic material might bе amenable to treatment by the Pederson process for
the commercial production of iron and alumina. In order to determine the ex
tent and character of some of the reported lateritic occurrences, the Bureau
conducted preliminary explorations in Columbia County near St. Helens, Oreg.,
from January through June 19^5- Almost simultaneously the Alcoa Mining Co.
began to explore nearby areas. Their work was continued and expanded after the
Bureau's work had been discontinued. This report presents the data obtained
from the exploratory work of the Bureau of Mines.

ACKNOWLEDGMENTS

In its program of exploration of mineral deposits, the Bureau of Mines
has as its primary objective the more effective utilization of our mineral re
sources to the end that they make the greatest possible contribution to national
security and economy. It is the policy of the Bureau to publish the facts de
veloped by each exploratory project as soon as practicable after its conclusion.
The Mining Branch, Lowell B. Moon, chief, conducts preliminary examinations,
performs the actual exploratory work, and prepares the final report. The Met
allurgical Branch, 0. C. Ralston, chief, analyzes samples and performs benefi
ciât! on tests.

Samples were assayed at the Reno, NOV., laboratories of the Bureau of
Mines under the supervision of A. C. Rice, acting supervising engineer, and
at the Albany, Oreg., laboratories under the supervision of Dr. B. A. Rogers,
chief, Albany Division, Metallurgical Branch.

The State of Oregon Department of Geology and Mineral Industries aided
materially by providing the results of their examination of the Washington
County areas.

Topographic maps of areas examined by the Bureau of Mines were prepared by
the United States Geological Survey in cooperation with the Bureau.

The project, first in charge of J. R. Reynolds, then W. R. Reynolds, was
completed by the author. All were under the supervision of H. G. Iverson,
district engineer of the Oregon District Office of the Bureau of Mines.

LOCATION AND ACCESSIBILITY

Laterite deposits explored by the Bureau of Mines (fig. 1) , with the ex
ception of the Rainier occurrence (fig. 8), are in an area of approximately 15

'3
/ Libbey, F. W., Lowry, W. D. , Mason, R. S., High Alumina Iron Ores in
Washington County, Oreg.: G.M.I. Short Paper No. 12, State of Oregon
Department of Geology and Mineral Industries, Portland, Oreg.
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K.I.
square miles in T. k S. , Rs. 1 and 2 W. , and Ts. 3 and 5 S. , R. 2 W, , W. M.
This area is 3 to 9 miles from St. Helens, Oreg. St. Helens is on Highway 30,
thirty miles north of Portland, Oreg.; it is served bу a branch line of the
Spokane-Portland and Seattle Railroad. St. Helens (population 4,000-5,000)
is also on an estuary of the Columbia River where dock facilities are available.

In most cases the deposits are adjacent to the numerous secondary county
roads that serve the area immediately west of St. Helens (fig. 1) .

HISTORY

Several old prospect adits in the Yankton area indicate some prior explo
ration of the alumina-iron-bearing laterites. It is believed, however, that
these adits were driven at about the same time the Scappoose iron ores were
discovered (about l880-l890) , and that iron ore alone was being sought. Except
for the prospect adits mentioned, there is no evidence that interest in these
deposits existed prior to the current investigations.

PHYSICAL FEATURES AND CLIMATE

The Columbia County laterite deposits are in an area whose surface is dis
sected by many gulches and canyons with steep slopes characteristic of youthful
topography. Altitudes range from 100 to 1,500 feet.

The climate is mild. Heavy rainfall prevails during the fall, winter, and
spring months. Summers are usually dry and hot. Snowfall is uncommon in this
area.

The region was at one time covered by heavy stands of timber, which have
now been almost entirely logged off, The logged areas are covered by thick
undergrowth and a few stands of second growth timber. Many small areas have
been cleared, however, and are at present under cultivation,

LABOR SUPPLY AND LIVING CONDITIONS

In normal times the nearby Portland area provides an abundant supply of
skilled and unskilled labor at wages comparable to wages in other Northern
States, During the war and the immediate postwar period, the labor supply was
inadequate and the wages high. In 19^5, wage rates in the area were, generally,
about as follows;

Class of labor Rate per hour
Unskilled $0.90 to $1.00
Semiskilled 1.00 to 1.30
Skilled 1.30 to 1.75

Accommodations for workmen may be had at St. Helens or at the numerous
small towns or settlements in the vicinity. During and since the war, all
housing in the Portland area, as in other parts of the country, has been
overcrowded.
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B.I.
PROPERTY AND OWNERSHIP

All of the land on which hand drilling was done is privately owned. In
dividual tracts of land are generally from 20 to 80 acres in area. Most of the
areas underlain by the laterite are used for grazing purposes only; they are
not under cultivation. Ownership of each of the tracts of land explored by the
Bureau of Mines is given in the following table.

Deposit

Alder Creek area

Yankton area

Ownership

Christ and Albert Dietz

George Marshall

W. J. Howard

John Gamon

Cater Road deposit E. N. Stone

Lambert Farm prospect Edward Lambert

R. W. Devin

Kramer Farm prospect А. С. and Vera Kramer

Anderson Road prospect James Bennet

Rainier prospect Helen L. Holgate

Location

Wl/2, NWlA, NWlA, sec. 16, T.
U N.. R. 2 W.
NEl/4, NWlA, sec. 6, T. k N.,
R. l W.
Sl/2, SWlA, NWlA, sec. 6, T.

ÍJ- N. R. l W.
Sl/2, NElA sec. l, T, h N., R.

2 W.
Area north of Cater Rd. Ш1Д,
sec. 11, T, k N., R. 2 ¥.
Area south of Stone Rd. ЗЕ1Д
sec. 11, T. k N. R. 2 W.
SW1/U, NElA and NElA SEI A o

sec. 11, T. k N., R. 2 W.
SWlA, SWlA, sec. l, T. h N.,
R. 2 W.
Wl/2, NW1/2, SWlA, sec. 35, T.

5 N., R. 2 W.
El/2, NWlA, зес. 18, T. 7 N.,
R. 2 W.

DESCRIPTION OF THE DEPOSITS

General Geology

Lateritic deposits similar to those explored by the Bureau of Mines have
been found at a number of places in northwestern Oregon between Salem and the
Columbia River. They have also been found in southwestern Washington near
Kelso, north of the Columbia River. Large deposits of high alumina-iron-bearing
laterites, however, have been recognized only in Columbia and Washington Coun
ties, Oreg. The area explored by the Bureau of Mines is in the eastern foot
hills of the Coast Range. Within this area the laterites are in a broad, upward
fold of tertiary rocks. The rocks are principally sandstones and shales over
lain by an undetermined thickness of basaltic lavas of Miocene age. The upper
lava flows have been broken down by weathering to laterites, which, in this
case, are ferruginous clays containing a considerable percentage of aluminum
hydrates. Continued weathering has removed silica from the upper parts ' of the
ferruginous clays. The clays with low silica content and the underlying high
silica clays were then extensively dissected by erosion, and the entire area
was covered by a gray or tan to red micaceous silt. The silt is believed to
be of lacustrine origin; it has been proved by drilling to be at least 60 feet
deep in some places. In other places the silt has been estimated, by geologic
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R.I, U081

inference, to bе 100 to 200 feet deep. Recent erosion haa removed parts of the
silt deposits and some of the higher laterites.

The Deposits

The low-silica laterite deposits investigated by the Bureau of Mines are
300 to 900 feet above sea level. The material, however, is known to occur at
altitudes up to 1,300 feet. In plan, the deposits generally correspond roughly
with the summits of topographic ridges. The deposits drilled bу the Bureau of
Mines are 2 to 27 feet in thickness; the average thickness is 15 feet. The
overburden (chiefly silt) is 1.5 to 6o feet in thickness; at the Alder Creek
deposit, the average thickness of overburden is 14 feet. A statement of the
average thickness of overburden at deposits other than at Alder Creek is not
possible because of the relatively small amount of drilling completed. The
measured or inferred areas of the deposits investigated range from 7 to 17 acres,

The Ore

Several textura! varieties of laterite are present in Washington and
Columbia Counties. The most common are the oolitic and pisolitic varieties;
these contain the highest percentage of iron and alumina. Pebbly, nodular,
and porous varieties of laterite also are common.

The pisolites (and oolites) are generally nearly spherical; they range
from 1/16 inch to 3/8 inch in diameter. The matrix is usually softer and
lighter in color than the pisolites and has an earthy appearance. Both the
pisolites and matrix are mixtures of hydrous iron and aluminum oxides, with
impurities.

In the more recent development by Alcoa Mining Co. it has been found that
when a full section of low-silica laterite occurs the pisolitic material is
likely to be at or near the top of the beds. Below this is banded materia^
underlain successively by nodular and porous varieties and by a red, fine
grained material. The red fine-grained material often glistens in the sun in
a manner similar to iron when dry. The glistening is thought to be caused by
gibbsite crystals.

Although most of the low-silica laterite is high in iron, occasional beds
of low silica-low iron bauxitic material have been found. The quantity that
had been found prior to July 19^6 was small, however.

Megascopic examination of the laterite proved to be unreliable in deter
mining the relative amounts of alumina, iron, silica, and titania present.
Great variations in grade, as determined by chemical analysis, were found in
laterites of similar color, texture, and general appearance „ Consequently, in
logging drill holes no distinction was made between low-silica and high-silica
laterites. During the recent work of Alcoa Mining Co. in Washington County,
its engineers learned to differentiate visually between low-silica and high-
silica lateritic material,, They are therefore now able to zone their drilling,
Before this technique was established, many hundreds of samples high in silica
were analyzed.
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K.I. itf)8l

WORK BY THE BUREAU OF MINES

During the first six months of 19^5, the Bureau of Mines drilled. 99 hand-
auger holes in seven laterite deposits. The combined length of all по!эз was
3,5^5-5 feet. Two short adits were driven, and 20 channel samples were cut
from the walls. Ten channel samples also were taken from laterites exposed
in road cuts. Complete logs of all holes drilled, with analyses of the sam
ple intervals, are given in the appendix to this report. Descriptions of
the seven laterite deposits are given below.

DESCRIPTION OF INVESTIGATIONS

Alder Creek Area

The Alder Creek deposit (fig. 2) is approximately 1/2 mile north of
Spitzenberg in the NW1/Û of sec. 16, T. k N., R. 2 W. Altitude at the deposit
ranges from 700 to 900 feet. The ailt overburden ranges from 2 to kO feet in
thickness and averages about 13 feet. The low-silica laterite ranges from 2 to
32.5 feet in thickness and averages about Ik feet. The greatest thickness of
laterite, with the least amount of overburden, was found at and near the top
of the hill, where the laterite lens conforms roughly with the present surface
topography. Forty -four holes with a combined length of 1,323.5 feet were
drilled by hand auger in the Alder Creek deposit. These holes were spaced 100
to 200 feet apart and ranged from 8.0 to 52.5 feet in depth.

The locations of the holes drilled in the Alder Creek deposit are shown
on figure 2. The logs with the analyses of samples from the kk holes are
shown in the appendix.

Yankton Area

The Yankton area (fig. 3) is approximately 3 miles west of St. Helens in
sec. 6, T. k N., R. l W. , and sec. l, T. k N. , R. 2 W. It extends along a
westerly trending ridge at an altitude of about 300 feet. Pisolitic low-silica
laterite crops out at the east end of the ridge on the Marshall farm. Similar
material was found in an outcrop and in two short adits, known as the Gamon
adits, near the western end of the ridge and in one drill hole about 1,500 feet
east of the adits. The ore is not continuous throughout the area. Its easterly
and westerly extensions have been limited by erosion.

Thirty-two holes comprising 1,331,5 feet of hand-auger drilling were
drilled in the Yankton area. Of these, eight were found to contain low-silica
lateritic material. The holes ranged from 2^.0 to 6l.5 feet in depth. Six
holes drilled on the Marshall farm and holes 22 and 30 (fig. 3) drilled near
the Gamon adits contained laterite similar in character to the material that
crops out on the Marshall farm. The average thickness of the low-silica lat
erite on the Marshall farm, as determined by the drilling, is approximately
IÀ feet. The thickness of the ore in the vicinity of the Gamon adits is about
10 feet.

Eleven channel samples were taken in adit 1, and 9 channel samples were
taken in adit 2 on the Gamon farm. The samples averaged 5 feet in length.
They were taken at approximately 10-foot intervals along both adits (fig. 3) •
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П6.3 - GEOLOGIC MAP AND SECTION - LAMBERT FARM LATERITE PROSPECT- COLUMBIA COUNTY, OREGON
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R.I. 4o8l

An 18-foot section of laterite was sampled at the portal of adit 1 by combining
channel samples with a 2.7-foot section in an auger hole.

Analyses of the laterite in the Yankton area on the Marshall farm, the
Gamon farm, and the Kramer farm are given in the appendix.

Cater Road Deposit

The Cater Road deposit (fig. 4) is about 1 mile north of the Lambert Farm
prospect in the El/2 of sec. 10, T. k N., R. 2 ¥. , at an altitude of about 425
feet.

Six hand-auger holes were drilled in the Cater Road area to determine the
extent and character of the lateritic material exposed in a road cut adjacent
to the property. The total drilled was 236.5 feet. Most of the material cut
in the holes was high in silica. Low-silica material was cut in hole k only.
Low-silica material may be present elsewhere in this area, but this could not
be confirmed because of inability to drill through the deep overburden.

Ten channel samples were taken from a road cut below hole 4. Analyses of
the laterite in the channel samples from the Cater Road deposit are shown in
the appendix.

Lambert Farm Deposit

The Lambert Farm prospect (fig. 5) is 5 miles southwest of St. Helens in
the ЗЕ1Д of sec. 11, T. 3 N. , R. 2 W. at an altitude of about VfO feet.

Ten hand-auger holes with a combined length of 375 feet were drilled on
the Lambert Farm prospect. Some laterite was found near the surface, but it
was thin, aa was the silt overburden. The absence of any thick sections of
either laterite or silt suggests that the deposit may have been removed almost
completely by erosion. No low-silica laterite was cut by the drill holea.
A typical analysis of laterite from the Lambert Farm deposit is 27.1 percent
Al20o, 16,0 percent Fe, 30.2 percent SiOg, and 3.0 percent Ti02.

Kramer Farm Prospect

The Kramer Farm prospect (fig. 6) is 3 miles west of St. Helens in the
SW1/U of sec. l, T. U N., R. 2 W. , at an altitude of ^20 feet. No laterite was
found on the Kramer prospect. Two holes with a combined length of Qk feet were
drilled; the deepest was Vf '5 feet. The silt overburden was too thick to be
drilled through by means of the hand tools available.

Anderson Road Prospect

The Anderson Road prospect (fig. 7) is on a southwestward trending ridge
covered by reddish-brown, silty soil containing abundant pisolites. The pros
pect is about 1 mile north of Yankton in the Wl/2 of sec, 35, T. 5 N. , R. 2 W. ,
at an altitude of about h^O feet.

Two drill holes with a combined length of 75 feet revealed only traces of
lateritic wash. The holes were bottomed in tertiary sediments. A layer of
lateritic material waa encountered in the drill holes, but analyses showed

1585 - 7 -
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B.I. 1Ю81

it to contain considerable silica, 20 to 25 percent alumina, and 6 to 2k
percent iron.

Rainier Deposit

The Rainier prospect (fig. 8) is about 2 miles west of the town of Rainier
on the U. S. Highway 30 in sec. 18, T. 7 N. , R. 2 W. , at an altitude of about
680 feet. The road cuts along the highway reveal lateritic material lying un-
conformably on basalt. The general appearance and character of the laterite
indicates that it has ргоbаЪ1у been transported from its original source by
water and deposited as a sediment.

Three hand-auger holes with a combined length of 120 feet were drilled at
the Rainier prospect to check the extension of laterite exposed in the road
cut adjacent to Highway 30. Drilling indicated that the deposit is small and
does not extend far beyond the road cut. Two channel samples along the road
cut assayed as follows:

Length, Analyses, père en~b

Sample feet А120Я Fe Si02 Ti02
1 1» 3k.k 19 Л 12.0 3.8
2 ........... 12 ^0.2 15 Л 2^!. Я 3.8

1585 - 8 -

G
en

er
at

ed
 fo

r D
A 

(L
ib

ra
ry

 o
f C

on
gr

es
s)

 o
n 

20
15

-0
9-

18
 1

7:
51

 G
M

T 
 / 

 h
tt

p:
//h

dl
.h

an
dl

e.
ne

t/2
02

7/
m

dp
.3

90
15

07
84

98
35

2
Pu

bl
ic

 D
om

ai
n,

 G
oo

gl
e-

di
gi

tiz
ed

  /
  h

tt
p:

//w
w

w
.h

at
hi

tr
us

t.o
rg

/a
cc

es
s_

us
e#

pd
-g

oo
gl

e



LEGEND

Г J Sill,gгoylo bгovnon«'«

Loltгii«.*«

О Hor*l-ougt'-holt»b) Buгt
— - ínlimagtoloQiccontacl.

RG.8- GEOLOGIC MAP AND SECTIONS- RAINIER LATERITE PROSPECT -COLUMBIA COUNTY. OREGON
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