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OREGOM ROADS 1IN 1910

A recent search through the Department’s ancient plcture files reveoled
some wonderful phologropghs of Oregon roods token &0 years ogo. Some of
the pichures ore thown on the following poges.

Maost of these photogrophs wore token fn 1710 fo illustrote Bulletin |
"Road Moterials in the Willomette Valley, ® published in Joruary 1911 by
the then new Dregon Bursou of Mines, on eorly predeceisor of the Siote of
Dregon Department of Geology and Minersl Industries. The bullefln waled
os its purpose ... to st forth [n ploin longuoge the fundamentels of geology
o they apply to the principles of selentific rood building...." According
to the bulletin, the rood bullder was vsuolly not sufficlently wall versed in
geology to be able to distinguisth good, medium, and poor quality material,
and he would often trandport hls reck long disfonces ot exfra cost when as
good or batter material was close af hand.

The bulletin provided the rood builder with information on the loca=
tion of quarry rock, its erigln, composition, aond physical properties, in
performonce under weor, ond ofher bosic doto. Bosale, which wos then and
still is abundant in ond along the morgin of the Willomstte Valley, wos
shown io be the moat witoble type of rock for reod material,. The greader
use of Willometts River grovel wos highly recommended, however, since
it could be dredged, cruthed, ond put on the rood with much les axpanse
thon quarry rock. Among the ogencies then in sxistence that omisted the
rood=-malerials wevey were the Cregon Good Roods Amociotion ond the
Department of Good Reads, Washington, D. C.

& “good read” In 1910 was opt to be one that you did nat get stuck
in. It viwally hod o erown (roised [n center) and waos dealned. A road with
no crown and poor drainoge became o mudhole (see photos).  On the other
hand, if the rood hod oo much crown vehicles were farced to atraddle the
center and eventually wore ruts,  Eorth and plank roods had thelr ploce
but the superhighways of the time were the mocodom roads.  In thote doys,
mocodom (named ofter John Mebdom, o British angineer of the 1%h con-
tury) was not on asphalt povement but rother o compremed loyer of crushed
bosolt, or "frop reck.” Duai wos one of its moln components.

A good mocodom rood ilaried with o well-droined, corefully prepored
bed obout 15 feet wide with o low crown ond subitantial shoulders. IF wos
topped with o é=inch loyer of crushed rock, gmding from about 24 inches
in size down to Fhe Mnenven of powder, oll wedged together by meons of
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rolling and water-flushing, which compacted the mass and forced the finer
particles into the voids.

The nonmetallic industry, which provided the road-building materials,
was in its infancy in 1910, but the decode marked the beginning of aware-
ness that geologic information was vital to the prosperity of the people of
Oregon and that a State agency to supply such information was essential.

The road to Forest Grove in 1910,
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Ewald quarry, 2% miles south of Salem in 1910, The dense hard, tough,
and profusely fissured basalt was highly suitable for road rock.
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Macadam road under construction at Hood River about 1910,

Rolling and water~flushing equipment used in constructing @ macadam road
in 1910,
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Maoeadom road near the Salem Fairgrounds wos designated as "U.5. Objeet
Lesson Read.,"

Liberty rood near Salem in 1910,
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Neglected macadam road near Forest Grove in 1910,

Plank road at Forest Grove about 1910.
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Eorth rood near The Dalles about 1910,

Maeadam roed al Pendleton about 1910; slightly revelled surface was due
to axtremaly dry weather.
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Germantown Road near Portland in 1910 showing proper location of a
macadam road in hilly country.

Another view of Germantown Road.
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A Sunday drive along the RBogue River from Gronti Pam to the Golice gold mines, Date unknown,



MIMING IMDUSTRY FACES TWO=FOLD CHALLENGE

Meeting the constantly incresing demond for minerals in the futere poses o
dual chollenge to the mining industry, according fo Hollis M, Dole, Assis-
tonk Secrebary of Interior for Minerol Resources.

Speoking befere the Fall meeting of the Society of Mining Engineers
in Seattle, Washington, September 22, Dole noted that not only would the
mining Indusiry have fo advance iis technolegy to ovide the increased pro=
duction needed, but also it must make its peace with o public now sensitized
to environmental considerations.  He warnad that the lotrer task may plowe
to e the more difficulr,

"Mining, indeed Indusiry ot lorge, ™ Dole soid, “hos emerged as the
villain in the bitter confroversy over ervironmental profection,” He noted
that iresponsible octions on both sides of the controversy hod made recon-
elliatlon difficult, "The indusky was judged, Found gullty, ond by some
extramicts af less, sentenced to be honged by the neck until dead. Itis now
up to the industry to correct the impression of It that hos been implanted in
the public mind, and to which its own irresporsible elaments have contrib-
uted, " he said.

Dole went on to point out that no retreat is possible from  the high-
income, high-preduction, high-consumption saciety In which we are living,
which Fulfills the American ospirotion for comforts ond conveniences.
"hdare want In than woent out,” he concluded,

Frowiding all the minerals the natlan needs while giving adequate pro-
taction to the environment will odd to present costs, Dole worned, ond the
publlc must understand this fact. Whot must be mode clear to the public
-—learer than it has in the past==is thet ecology is closely related to eco-
namics, and that if we are fo have both offluence and environmental quality
wa will have 1o pay more than we did for affluence alona. ™

Dole soid he wos encowaged by evidence that the mining indwsiry is
naw making up for it shew stort In the envirenmental cleanvp compaign,
ond expressed hope that all mining fitms would fellow the leod of the
enlightened oparaters In confralling and repoiring environmental domage.
He cited the Mining and Minerols Policy Act passed by the last Congress,
and the Mined Arcas Protection Act now before the present congress, os
exaomples of needed legislation to enable the mining industry to meet its
social responsibilities. He proised the reorganization plan proposed by
President Mixon which would create o Department of Motural Resourees
to hondle the Federsl govermment's responsibilities for protecting and
developing the nation's notural resswrees, Including those related to energy
and minerals.

The Soclaty of Mining Engineers is o national ergonization affilioted
o3 o corstituent society of the Americon Institute of Mining, Metallurgical
ond Petroleum Engineers. Its headquarters are in Mew Yark.

# h & oW
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DESCRIPTION OF THE FERRUGIMNOUS BAUXITE ORE PROFILE
IN COLUMBIA COUNTY, GREGON

Ronald L. Jockson
Graduate Student, Dept, of Earth Sciences, Partland State University

Introduction

A bulk sampling program by Reynalds Metols Company during the summer of
1970 provided good exposures of the Pacific Mesthwest laterite,* Prior fo
the opening of the pits, geological observations were limited to orill cores
and a faw relatively shallow cuis en hillsides. The pit faces in the mining
undertaking wara neally vertical , exposing excellent 20= to 40-foot cross-
sections of the overburden and ore, Detoiled mapping by the outhor and
John W. Hook, District Geologlst, Reynelds Mefals Co., revealed many
Features of interest; therefore, the purposa of this repart is to supplement
previous popers deseribing the ferruginous bouxites in northwestern Cregon,

The discussion of the laterite in this report pertains mestly to bwo
prospect pits oppraximately 3% (pit 1, figure 14} and 42 {pit 2, figure 1B}
miles narthwest of 31, Helens, Columbin Caunty, Oregon. OF the fectures
under discussion many also were observed in Washington County, Oragon,
and Cowlitz and Wohkiokum Counties, Washingten.

For this study, the bouxite ore is arbitrerily defined as: 1) having no
more thon 10 percent silica, and 2} having no less than 30 percent aluming .

General Stratigraphy

The laterite deposits in northwestern Oregon have developed on the
upper flows of the Columbia River Basalt of Miocene age {Libbey and athers,
1946}, In most areas, o tan fo red silty cloy formotion of Pliocens oge over-
lies the bouxite (Lowry and Baldwin, 1752}, The fon silt=like material
occurs in the upper portions and transitionally grodes ot depth to o weath-
ered mottled clay, The thickness of this formation ranges from O fo greater
than 30 feet,

Form of the Qre

The ore horlzon lies above the grownd-woter fable os sheet=|ike depos-
its along tops of well-rounded hills ond ridges. In o few localities, the

¥ Fit foces are no longer exposed for study. The Reynolds Metals Co, hos

followed ecalogical procaeduras of filling pits, recontourlng swrfoces, ond
replanting.

23



-20'

'_;?F:,z =
<1 Q.
RN P A, atpha
M= o <SP B P ZRIS= Al oo b
AR ““‘ab/é Fine—grained Zone >

L. .

Pit Floor

-Q.
N
Q

¥
Q
o
Q

80' 100’

i

Figure 1A, Profile of the ore horizon at pit 1 showing textural zonation.
Note the hummocks of the fine-grained zone. The intermediate nodu-
lar zone often drapes over the fine-grained zone and forms an undulat-
ing to "V"-shaped profile. Silt overburden is not shown.
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Figure 1B. Profile of the ore horizon at pit 2 showing textural zonation
and faults. The fault zone consists of mottled clay with scattered
pisolites. Silt overburden is not shown.
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bottom and top contocts "drape” over the topsgraphic highs. Locally, the
bottom Is quite irregulor ond often grades dowrwaord to o voricolored clay.
The irregularities may be partially otiributed to differentiol weathering of
the bosolt flaws.,

l:hurl:u;rnr of the Ore

The bauxitic meterial usually contzins three moppable textural units
referred to here as, in descending order, the plsalitic, nodular, and fine=
grained.* Figures 1& ond 18 diogrommatically illustrote the "stratigrophic®
position of these zones, In some areas, the textural zones ore not easily
distinguishoble.

Allen (19743} and other workers hove determined the minerology of
the ferrugineus bouxite and aluminaus elays In Oregon. They reported that
the chief aluminaus mineral is gibbsite; the iren minerals ore mainly goe=
thite, hematite, "limonite," ilmanite, maognetite, and Hkaaiferous magne=
tite, and the aluminous clays are composed predominantly of koolinite,
with miner omounts of halloysite.

Laterization nvolves o chemical breskdown of the parent material
in which iren, titdnium, and aluminum ore concentrated and silica, alkalis,
ond alkaling eorth ore remowed |:|:.- |en-|:1'\irrg. B, +;.l'pi|:rur distribution af tha
principal loterive alemants In Columbla County is shown diogrammatically
in figure 2,

Mormally, there ore distinet viswal differences between the top of the
ore ond the overburden. The ore is tough although Friable, reddish and
often pisolitic, whereas the overburden i3 tannish to mottled, plostic=llke,
soft ond l;.in:lrur,

Plesditle zona

The piselitlc zone (figures 1A and 1B) confoins obundant reddish=
brown pisalites in o reddish<brown to red, fine-grained, earthy mabrls.
Most pisalites are hard, mognetic, well-rounded to sub=rounded, and have
a steel=block opogue core swrounded by an sorthy oxidized rim. The small-
et are less than 1/32=<Inch in dlamater, the lorgest more than 1/ 2=Inch,
Freguently well raunded to iregularly shaped nodules and pebble: composed
entirely of pisolites ore scottered through this zene. Libbey and others
(1946, p. 16=17} found the pisolitic material is composed of "limonite, "
magnetite, gibbsite, cliochite, ond geathite,

Forty=five core somgles frem the pisalltic zone at pit | and pit 2 aver-
aged 11% $i0g, 31% AlgOq, 35% FeyOg, 5% TiOg, 14% L.O.1. (s
on tonition], The silica content is relatively high and often excesds tho

"E|E and others (1948, p, 15 discussed three rextural types as pisolitic
. es0 softer cnrr‘l'i:,r wl'ieﬂr, .+ond o hard porous gh:mu‘lur' Iypa."
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10 percent cutoff for ore, However, recent analysis Indleates that much of
this Is free silica,. Livingstone [194658) dudied the bauxites in sourtherestern
WashIngton and identified quartz in the pisalitic material, which would at
least aecownt Tor part of the free silico; the writer suspecis free silica alw
accurs parfially in the form of crystalline quortz in Columbio County. Soma
origins for quaortz in the bouxite ore: Firsf, quortz is residual from second-
ary guartz {ogate or cholcedanyl in the basolt; secondly, 1t is intreduced h}'
wind=blown or water-loid processes; thirdly, it is authigenic, being derived
from the overlying silty cloy formation, Evidence drown from fleld abierve=-
tions tends o bast support the cuthigenic origin, The |lower porticns of ke
silt have been weatherad 1o a red mottled clay. Chemical breakdowns of
the silicate minerals freed the silica, which wos corried downward by solu-
tion to be partially precipitated as erystalling quartz in the pisalific unir.

The contact with the underlying rodulor unit is seldom sharp, bub
wsually the ransition occurs within | fo 2 feet.

MHodular zone

The rodular zone I:F]gur\e: 14 and 1B} camsists af ul'lB"."H'Il:.l' dlll'l';h-u!ﬂli.
hard, frregulorly shoped gibbsite ond *limonite nodules in an srongish o
brownish eorthy bouxite matrix. A few pisolites may be scottered through=
oyt the nodulor zone, The gibksite nodules ore pink, creomy or groy, ond
ewra hord and porceloneous to eorthy, The "limonite® nodules are opague,
steel block, and sometimes glaty; some hove weathered to a yellowish=brown
hord, earthy material, Glbbsite nodules are normally less than two inches
in their langest dimensiars and the "limanita® nodul es vary from a Faw
inches to nearly o foot. Alie sccurring in the nodulor zone ore patches and
streaks of hlul.ih-g\cr:.-' sarthy gibksitic material .

The average chemicol composition of 45 core somgles from the nodu-
lor zone ot pit | ond pit 2 is: 8% 5i09, 34% AlgQg, 35% FegOy,

25 'I-'il:lz, 2 L0 0. Free silica content is nil.

The fop of thae nodular zone is ruin'ri'l.rehl,r :|.r'.|1|:l-|:||'|"|r but the baHem is
irregulor and "dropes" over hummocks of the underlying fine—groined zons,
giving a distincl undulatlng to W=shaped profile in cross-section (figure 1AL
The confoct betwean the fwo is gradational , but [n some ploces 18 15 quite
sharp whare it "drapes” over the hummaocks and forms a thin parting.

Flm"ﬂmlnﬁm

The fine-grained laterite (figures 1A and 1B} Is chorockerized by its
texture, brownish colar, and disseminated black, angular, hard maetallic
grairg. The unit is durable, fricble, feels gritty, ond hos o mossive to plaly
structure, The metallic grairs are often equidimensicnal and display wary-
Irg degress of mognatism; sometimes they are concentrated, forming nodules.
Meal are less than 1/32=inch in diameter. The groins ore thought 1o be
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composed of magnetite and ilmenite or a combination of both (titaniferrous
magnetite) .

Fifty-six core samples from the fine-grained material at pit 1 and pit
2 averaged 5% SiOg, 35% AloOg, 33% Fe03, 6% TiOp, 20% L.O.lI.
Free silica content is nil. In Columbia County this material was consistently
lower in silica and iron and somewhat higher in alumina than either the
intermediate nodular zone or the upper pisolitic zone.

The base of this unit is usually the bottom of the ore and physically
and chemically changes downward to a kaolinitic=like clay. The bottom
of this ore is locally quite irregular owing partially to differential weather=
ing.

Relict basalt zone (usually is not ore, but as a matter of convenience is
included in this section)

The relict basalt zone (figure 1B) underlies the ore horizon and is
characterized by the spheroidal weathering pattern of the basalt "boulder"
with associated fractures containing gibbsite, "limonite," black MnOo,
and clay. The weathered material is typically clayey, soft, plastic, vari-
colored, and often has a salt and pepper (basaltic) texture. Dominant col-
ors are shades of purple and pink with bright red to orange streaks along
fractures.

At pit 2, a spheroidal weathered basalt boulder approximately 12
inches in diameter was found in this zone. The central portions contained
unaltered basalt; the outer portions have been weathered to a bauxitic clay.
The boulder is unique because it represents the laterization sequence of
basalt in small scale.

The relict basalt zone as discussed here extends to the unaltered par-
ent material and may be greater than 100 feet thick (John W. Hook, per-
sonal communication 1971),

Other Features

The ore horizon contained many small faults having slickensides, well-
defined strikes, and nearly vertical dips, but little measurable displacement.
Most faults were striking in a westerly and northwesterly direction. The
fault zones were from a fraction of an inch to more than 2 feet thick and
were filled with material similar to the overburden. The most predominant
fault at pit 2, for example, contained red mottled clay with scattered piso-
lites extending from the top of the ore at least 20 feet to the pit floor. In
most cases, they did not extend into the overburden. Analysis of the fault
zones shows a high silica content, 25 to 35 percent.
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Summary and Conclusion

The ore horizon at two prospect pits in Columbia County, Oregon
contained three mappable textural zones referred to, in descending order,
as the pisolitic, nodular, and fine-grained. The uppermost pisolitic zone
tends to have a relatively high silica content. However, recent analysis
shows a large portion of this is free silica. The intermediate nodular zone
"drapes" over the hummocks of the lowermost fine-grained zone to form a
distinct undulating to V-shaped profile in cross-section. Other pits had
similar textural zonation. Locally, the bottom of the ore is quite irregular
owing in part to differential weathering of the upper flows of Columbia
River Basalt. Many other features were found including faults filled with
material similar to the overburden.

The physical and chemical mechanism that formed the different tex-
tural varieties and zonation is not understood. Libbey and others (1946)
concluded that the seasonal fluctuation of the ground-water table may be
the most important factor. The information reported in this study is not
adequate to allow an interpretation of the origin. Further studies are nec-
essary to decipher the chemical history of the textural phenomena.
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ENGINEERING GEOLOGISTS MEET IN PORTLAND

The Portland Section of the Association of Engineering Geologists hosted
the 14th National Meeting at the Hilton Hotel in Portland, October 10-22,
1971. The meeting was attended by more than 400 persons coming from 29
states, the District of Columbia, and three Canadian provinces.

The technical program comprised two concurrent sessions on October
21 and two symposia on October 22, Approximately 30 papers were pre-
sented at the session, abstracts of which appear in the AEG program. The
symposia, "Instrumentation -- Practical Application and Results" and "Rock
Support Systems —-- Underground and Open Excavations" are expected to be
published in an early issue of the AEG Bulletin.

Included in the 1971 event were three pre-meeting excursions: to the
Oregon Coast; to Mount Hood via Bonneville Dam and Hood River; and to
features of geologic inferest in the Portland area. Engineering works in the
Columbia Basin were visited on a 3-day post-meeting field trip.

Co-chairmen R. Kenneth Dodds and Jasper L. Holland had the
support and able assistance of officers and members of the Portland Section
of AEG, and of exhibiting firms and sponsors. Herbert G. Schlicker,
engineering geologist for the Oregon Department of Geology and Mineral
Industries, helped lead the Oregon Coast trip; and Norman S. Wagner,
geologist in charge of the Department's Baker field office assisted with the
Columbia Basin trip.

McKELVEY APPOINTED NEW SURVEY DIRECTOR

Dr. Vincent E. McKelvey was sworn in as the new Director of the U.S.
Geological Survey by Secretary of the Interior Rogers C. B. Morton on
December 8. Dr. McKelvey was most recently the Survey's Chief Geolo-
gist (see July 1971 Ore Bin). As Director of the Survey he succeeds
Dr. William T. Pecora, who was named Under Secretary of the Interior
Department last May.

CORRECTION ON FOSSIL LOCATION

It has been called to our attention that the location for the Eocene crusta=
cea given in text and on map by Orr and Kooser, June 1971 issue of The
ORE BIN (vol. 33, no. 6, pages 119 and 120) is in error. The location
should read "T. 35S." instead of "T. 34 S."

* * * * K
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