STATE OF OREGON

DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

702 Woodlark Building

Portland, Oregon

G M | SHORT PAPER
No. 15

RECONRAISSANCE GEOLOGY OF LIMESTONE DEPOSITS

in the
WILLAMETPE VALLEY, OREGOR

by

John Eliot Allen
Geologist
Department of Geology and Mineral Industries

State Governing Board

W. H. Strayer, Chairman .« ¢« + + « - + Baker
Niel R. Allen ¢« . ¢« ¢« ¢« ¢« +» + . Grants Pass
S. He Williaton ¢« s+ o ¢ ¢ o ¢« o o Portland
P. W. Libbey
Director

Prioe 15 oents




FOREWORD

The need for cheap agricultural limestone in the Willamette
Valley was the incentive for the study which this report represents.
Such stone is cheap only if low in cost per unit of carbonate or
neutralizing value, Therefore, the low carbonate limestones of the
Willamette Valley are not cheap compared to much higher grade stones
from southvestern and northeastern parts of the state. Beoause of
low neutralizing value, Willamette Valley deposits have areas of
distribution restricted to a relatively saall radius in oompetition
with higher grade stone.

One of the odjeots of the study was to searoh for deposits
higher in grade than the known limestone beds at Dallas and Marquasm,
Higher grade stone comparable in quality to deposits in the south-
western and northeastern parts of the state was not found, and it
seems likely that all the limestones of the Willamette Valley are
geologioally eimilar so that the ohanoes of finding higher grade

stone in quantity in the valley are extramely poor.

F. ¥. Libbey,
Direotor

May 21, 1946,
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INTRODUCTION

The soils of the Willamette Valley require 1,000,000 tons of agrioultural limestone
to neutralize acidity; they will need 400,000 additional tons annually in order to maine
tain thea in that oondition and to provide oalecium for growing crops. This statement was
made by Dr. R. E. Stevenson of Oregon State College in the QOregonian of Deoeamber 24, 1944,

Barly in 1940 the Oregon Department of Geology and Mineral Industries undertook a
field survey of the ocourrences of limestone in the Willamette Valley with the object of
deteraining what deposits might be utilized at least in part to fill the need for agris
oultural stone, Wartime application of Departmental energies to the study of more stra-
tegic minerals has postponed publioation of this report.

During the field survey, metallurgical tests were made in the laboratories of the
Department and by the U. S. Bureau of Mines to deteramine, insofar as facilities per-
mitted, whether the low=grade limestone of the valley oould be beneficiated. The results
were published in 1940 as G.M.I, Short Paper No. 4 by Clemmer and clomuonll.

The survey of the Dallas, Marquam, Amity, and misoellaneous deposits was made by the
writer in 1940, and the Clear Creek deposit was visited early in 1946. The report on the
Buell deposit was revised by W, D. Lowry and R. S Mason of the Department's staff who
examined the deposit in March 1946. Aoknowledgement 1s made of the generous assistance
of Messrs, T. T. Leonard of Silverton and J. B. Bywaters of Dallas in the compilatien of
data on the Marquam and Dallas deposits,

GEOLOGICAL SETTING

The lower Willamette Valley is8 a relatively level plain, from § to 25 miles wide and
more than 100 miles long, which 18 interrupted here and there by low rolling hills and
north- and northwest-trending ridges. A few spurs from the adjoining Cascade Range to the
east and from the Coast Range to the west extend out into the valley and break ite monotony.

The Willamette Valley is in part a downwarped structural basin, in part the result of
erosion by the river and its tributaries, The floor of the valley 1s largely covered with
Pleistooene and Recent gravels, sands, and silts, Pleistocene terrace deposits also ooour
up to an elevation of several hundred feet along the valley borders, Bedrock in the valley
is predominantly composed of gently east-dipping lower Tertiary sandstones and shales, with
some tuffs and breocias along the eastern and southern borders. Basaltic flows and intru~-
sions out through or are interbedded with these sediments at a number of plaoces,

The Coast Range on the west is essentially a broad, irregular, and more or less oompli-
cated aroh or fold in lower Tertiary sediments, basalt flows, and agglomerates, East of the
valley, in the Cascade Range, the sediments interfinger and grade into fragmental volcanio
material. They are there overlain by lava flows with varying amounts of interbedded tuffs
and breccias,

The great series of sandy and shaly sediments, totaling nearly 2 miles in thickness,
which makes up the bedrock of the Coast Range and Willamette Valley, was deposited in or
near shallow seas, the shores of whioh fluotuated but were probably never far froam the
present eastern border of the valley. The ancient volcanoes of the Cascades were at the
same time active, and the material from them beoame interbedded with the sediments along
the shoreline; the finer ashy material was added to the sediments laid down in deeper waters,
In certain embayments of these seas favorable conditions occurred, although not frequently,
for the growth ef marine organisms with calcareous ehells; These orgenic remains piled up
in the embayments ts appreciable thicknesses, and were later consolidated te form lens=-shaped
depesits with a relatively high lime content, resulting in the enly limestone depesits of
I - e e

Referenoes at end of paper.
ele



substantial size in the valley. Caloite also ocoours in low oonoentration aesocoiated
with and inoluded in the basalts and pyroolastios at several places along the western
edge of the valley.

SUMMARY OF DEPOSITS EXAMINED

Twenty-five looalities reported to contain limestone were visited. Only four of these
gave evidenoe of being of suoh size and grade as to varrant present oonsideration as possi-
ble souroes of oommeroial agrioultural limestone. Detailed desoriptions of these four de-
posits are given in the following pages. The other reported ooourrenoes are reoorded as to
location, charaoter, and grade in an assompanying table.

Limestone between Dallas and Palls 8ity in Polk County is for oonvenienoe called the
Dallas deposit, It is the only one which has probable reserves of the order of tens of
millions of tons, The major part of the deposit 1s owned by the Oregon-Portland Cement
Company., The Limeé Produots Company (whioh also owns the Margquam deposit looated about
1 mile north of the Marquam poet offioce) oontrols most of the remainder, Apparently that
portion of the deposit owned by the latter oompany is somevhat higher in grade, and 1is
801d exolusively for agrioultural purposes, The Oregon=Portland Cement Company's deposit
is being quarried wholly for the manufaoture of oement at Oswego near Portland,

The Marquam deposit may oontain a fev million tons;, but the amount has not been proved,
The oaloium oarbonate oontent varies oonsiderably in different parts of the deposit,

Indioations are that the Buell deposit in northern Polk County averages more than
50 percent ocaloium oarbonate with reserves wvhioh may be moderately large but have not
been proved,

The Amity deposit in northeastern Polk County, although of fair grade, appears to be
small and has a heavy overburden., It is probably not of oommeroial value.

DESCRIPTION OF DEPOSI?TS

Dallas deposit Polk County

Ownere and area: Oregon-Portland Cement Company, 111 S.E. Madison Street, Portland 1,
Oregon, (925 aores); Lime Products Company, Dallas, Oregon, (186 aores). E. W. Smith,
G. Po MoBee, and George Gohrke, all of Dallas, Oregon, alsn own land in part, at least,
underlain by limestone,

Looation: The Dallas limestone bed orops out in the northeast portion of ?. 8 S.,
R. 6 ¥., from 2 to 4 miles southwest of Dallas, Polk County, on the western edge of the
Willamette Valley, Two quarries have been developed, the north quarry by the Oregon-
Portland Cement Company in the northwest oorner of seo. 12, and the south quarry by the
Lime Produots Company near the oenter of the east edge of ses, 11, Limestone possibly
underlies a large part of a traot of nearly 1000 aores in the Iﬁ of seo. 11, the x!* of
se0, 12, and the sﬁ and NE} of seo, 1. It may also ooour in the extreme northwest oorner
of seo. 1, southeast corner of seo., 2, and in the northeast oorner of sec. 1k,

Development: The Oregon-Portland Cement Company quarry now oovers an area of more
than 5 aores; the quarry of the Lime Produots Company, a half a mile south is muoh smaller,
oovering less than 2 aores. The faoce in the former varies up to 50 feet in height; the
latter up to 30 feet. Both quarries are served by a 3-mile railroad spur; the Oregone
Portland Cement Company has an additional half mile of narrov gauge traok froam quarry to
erusher and bunkers,

==



Topography and miscellaneous: The limestone beds oococupy the western slopes of two
small valleys which drain in opposite direotions, north into Rickreall Creek and south
into the Little Luokiamute River., The local relief ie about 300 feet; the slopes are
gentle. The north quarry is about 600 feet in elevation; the south about 500 feets

Geology: The limestone ooccurs at the base of a marine series of Cowliteg age, (Sohenk,
1936) oomposed largely of tuffaceous sandetones and shales which dip gently to the east
and south. The limestone horizon is at least 75 feet thick at the south quarry (although
only 50 feet is exposed) and more than 50 feet thick in the north quarry where basalt,
believed to be the equivalent of the Tillamook voloanios, (Warren, 1945) is exposed in
the floor. FPoesils from the limestone have been identified by Stokeebary (1934).

Dallas limestone orops out as a dark gray, massive rook, which weathers first to a
light buff oolor, and then to deeper shades of iron-oxide red; The porous, brown asandy
residual material is developed, first by solution of the lime, then by alteration of the
tuff grains, The weathering profile as expoeed in the quarries coneiets of a red clay
801l from 2 t0 10 feet deep, followed by porous leached limestone from 2 to 6 feet thiock
This zone extends downward for several tens of feet into the limestone along joint planss,
as well as outwvard from the Joints along bedding. The main Joints ooour in 2 sets, the
first strikes nearly north, and the second strikes east. They are spaced from a few feet
to tens of feet apart. Bedding is best shown by light and dark banding rather than by
bedding plane separations. Beds in the south quarry dip up to 14° to the south, in the
north quarry about 5° east., The regional dip is generally easterly, at lov angles.

Hand lens examination of fresh specimens shows the rock to be composed of eubangular
grains of ocalcite, rounded grains of quartz and feldspar, and occaeional emall eubhedral
orystals of pyrite all of which lie in a very fine-grained kaolinitic matrix, The average
size of the larger grains ueually does not exceed 1.0 am (1/25 inech), The larger graine
ocoupy more than 50 percent of the volume of the rook,

In thin eeotion the Dallas limestone is seen to be a sedimentary rook originally
composed of limy shells of foraminifera (minute, mainly marine, organisms) and larger
shell fragmente in a matrix of sand and shale composed of feldspar, a few quartz grains,
and olay. It has undergone some rearystallization of the oaloium carbonate and kaolin-
ization of the feldepathic sand grains. Caloium carbonate is now distributed through
the rook as calcite orystals, eubhedral in outline and rarely exceeding 1 mm in length,
and as partioles less than 0.1 mm in site in the kaolinitio matrix., It also ocours as
caloareous shells of foraminifera, Many of these shells have been obliterated by the
recrystallization of the calcium carbonate, Others remain as mere outlines in eubhedral
oryetals ef oaloite, The average size of the eriginal foraminifera was 2 mm, Other
minerals large in grain size are sesondary pyrite, well-rounded quartz and feldspar grains,
a fovw grains of biotite mica, and magnetite, A very fine-grained kaolinitic matrix lies
betwveen the larger grains, The kaolin of this matrix is in part oommen in érigin with the
ether sedimentary minerals in the rock and in part formed by the alteration of feldspathio
sand graims,

Mineral Compoeition ef Dallas Limestone

Percent

Caloite (oryetalline ocaloium carbonate) 65

Foraminifera and fragmental shells 20%

Pine-grained (original) 5

Recrystallized (eeoondary) Lo
Feldepar (kaolinized) 10
Kaolin 15
Pyrite
lagnetite
Other minerals (quartz, biotite, garnet, and mioa) L

Total 100
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The seoondary nature of muoh of the oaloite, oombined with the reported lower grade of
limestone towards the base of the lens, suggests that the higher grade of the upper portion
of the deposit is in part, at least, due to enriohment by solution and redeposition,

Grade and reserves: The stane varies in c;coa oontent from less than 50 to as suoh as
80 peroent. It is said that a grade of more than 70 peroent oan be maintained at the Lime
Produots quarry by hand pioking, Aocoording to J. B. Bywaters, superintendent of the Oregon-
Portland Cement Company, stone from the north quarry averages as shipped about 55 percent
05003.

Available reserves in the Dallas deposit are moderately large, Allison {1933) esti-
mates nearly half a million tons of stone as acoessible to the present Lime Produots quarry;
the muoh greater extent of the deposit to the north has been fairly well proved. The
Oregon Portland Cement Company quarry has been produoing at a rate of 200 tons a day, and
the superintendent feels that 20 years operation on other parts of the property is a ocons
servative estimete., This would amount to a reserve of a little more than 1 million tons
adjacent to the northern quarry,

The quarry of the Oregon Portland Cement Company is served by a 3-mile rail spur from
a branoh of the Southern Paocifio Railway near Bridgeport. Stone is hauled from the quarry
to bunkers by means of a gas looomotive over half a mile of narrow gauge traok.

At the quarry of the Lime Produots Company stone has been shoveled by hand into truoks
and haulad about 200 yards to a bunker whioh serves the orushing plant,

Three drill holes immediately north and east of the Lime Produots quarry (see plate 3)
showed that the bed was at least 70 feet thiok at this point and that the grade of the lime-
stone deoreases with depth from more than 70 peroent c.co, to about 40 peroent within this
thiockness,

Marquam deposit Claokamas County

Owner: T, T. Leonard, Silverton, Oregon.

Location: Seo. 2, T. 6 S., R. 1 E,, Clackamas County, 1 mile northeast of Marquam.
Two deposits were examined, one in the center of the NN} of ssc, 2 and one in the center
of the Si of the same ssotion, Eokel (1913) reported limestone near Marquam underlying
"a narrov area of perhaps 100 aores.™ Hodge (1938:368) reports a deposit in the NW} of
se0. 2 and NE} of seo. 3 oovering 10,38 aores, and another in the SE} NW} seo. 2 cover-
ing 3.96 aores,

Topography: The deposits 1lie upon the gentle west slope of the main north-trending
ridge, at elevations varying from 325 to nearly 400 feet. The country 1s open, with only
a fow olumps of oak and fir., Muoh of the area is cultivated,

Geology: The limestone ooours as lenses in sandy tuffs, grits, and oonglomerates, both
massive and well-bedded, whioh have low dips to the south and southeast. Conglomeratio
phases overlie the lime lenses at two looalitiss, Fossils, both foraminifera and mega=
fossils, indicate Vaqueros age, correlative with the Illahs-Mehama formation of Thayer
(1939:6-7) and the Butte Creek beds of Harper (1941, unpublished map of Molalla quadrangle).
The marine sediments interfinger with and are overlain by the continental Molalla formae
tion to the east, but at this locality they are unoonformably overlain by dense glassy ta
porphyritio and sooriaceous basalts, These lavas apparently flowad nut over a more or
lees mature topography, as the elevations of the oontaot are variable and irregular, The
porphyritia phase of the lawa oontains about 20 percent phenoorysts (up to 6 mm diameter)
of plagioolase in a denss blaok aphanitio groundmass,

-5-
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The limestone 1s oomposed of broken shells, largely small oysters, and 1is more
accurately described as a shell marl whioh has been leached at the surface (as well as
in some interbedded horizons) and oemented below the water table by the dissolved lime,
Yell=rounded andesitio (?) ocobbles are associated with the limestone, substantiating its
near=ghore origin., The seoondarily enriohed zone, usually less than 5 feet thiok, is
the "high-grade,” and rune as high as 65 peroent CaCO,, while the ®primary sone™ below
is only 25 percent c;coa. The leached zone near the surfaoe is very low in lime content.

Eoonomics and development: The northern deposit was tested, acoording to Hodge
(1938:268), by 14 drill holes averaging 14 feet in depth, and an average thiokness of
9 feet was estimated to give reserves of 5 million tons assaying 70 peroent cacOB,
More recently the two deposits examined were again drilled by the present owner, Samples
were taken in 5& foot lengths, in 13 holes averaging 11 feet in depth., Results of
anllylosz of samples are as follows:

Hole Sample Thiokness Looation and 5109 Ca0 03003 %
No, No . in fee?d ocoordinates® % % (caloulated)
A 1 0 = 5.5 Hole 70 ft, S. of house 33,2 23.5 b1.9

2 5.5 = 12 (340N = 400'E) 29.6 25.5 45,5
B 3 0 - 505 Hole 100 ft, SW. of house 28-0 2’.7 5301
(350N - 290'E)
c L 0 = 5.5 Hole 90 ft. ¥. of house 24,0 30.2 53.9
LA 5.5 = 12 near fence (460'W = 290'E) 32.2 23.8 42,5
(Composite sample assays 3.2 peroent I]OOB)
D 5 0 = 5.5 Hole 210 ft, SW. of house 33.2 4.4 43,6
SA 5.5 = 12 (200°'% - 290*B) 31.6 20,6 36.8
B === 0O - 3 Hole 400 f¢. S¥W. of house 8.7
3 = 6 (140'N = 130'E) 42,7
6 = 10 3649
F Vi 0 = 12 Pit 120 ft, NE., of barn 35.72
(75'N « 280°*E)
G é 0 = 5,5 Hole 25 ft, E. of well at 31,6 20,6 36.8
6A 5.5 = 12 house (450'N - 450'K) 35.6 17.1 30.5

*
Coordinates measured from a point 130 feet west of the northwest ocorner of
the barn at the south edge of the area by the road,

Limestone was mined for several months in 1943 and ground on the property in a hammer
mill, An area 300 feet long and nearly 100 feet wide was stripped of 2 to 5 feet of soil
and leached rock overburden; the open cut is some 90 by 4O feet long and 8 feet deep,

Mr. Leonard reports that by careful sorting the average grade was maintained as high as
60 peroent CaC0,; and that many assays from individual strata were higher than this, one
running as high“as 79.6 percent CaCo,4.

2
By L. L. Motz;, assayer, Oregon Department of Geology and Mineral Industries,
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Buell limestons> Polk County

Lessee: Buell Lime Products Company, a closed corporation made up of A. N. Duncan,
president, 12 Ladd & Bush Bank Building, Salem; William A, Duncan; Charles A. Goodwinj;
and %illiam M. Goodwin, in charge of quarry operations.

Owner: H, W, Schmidt, Route 1, Sheridan, Oregon, formerisy the T, B. Stone estate,

Location and area: The deposit 18 about 2 miles west of Buell and 34 @ilss southeast
of Willamina. It lies a short distance south of State Highway 22. The property oontains
750 aores in secs. 19, 20, 29 and 30, T. 6 S., Ro 6 W., W.M, Prom the property 1t 1s
2.6 miles northwest by way of State Highway 22 to its Junction with State Highway 18 at
Wallace Bridge over the South Yamhill River, A branoh of the Southern Pacifio Railroad
roughly parallels State Highway 18, The area 18 drained by a small oreek whioh flows
northwvard into the South Yamhill River,

History and development: The depssit was noted by Hodge (1938:267) who stated that
the Oregon Portland Cement Company investigated the occurrence in 1932 and reported that
the average content of caloium carbonate of material from six drill holes, with an average
depth of 44 feet, was 27,16 percent, J. E. Allen, Department geologist, examined the de-~
posit in 1940, Allen (1940) reported that the limestone bed strikes N. 60° - 70° W, and
dips 6° = 10° N, E. Operation by Buell Lime Products Company began February 11, 1546, and
the first work oonsisted of putting down 13 diamond drill holes along the strike of the
limestone bed, By March 8, 1946, quarrying operations had begun and William M. Goodwin,
in charge, estimated 3000 tons of limestone had been quarried, A wellegraveled road has
been built to the site of the bunkers (ses plate 4) which are being constructed, Equipe
ment being used in the development of the property inoludes two bulldozers, an air oom-
pressor, and jackhammers,

Geology: The limestone crops out in many places on a dip slope south of an inter-
@ittent northwest-flowing creek (2ee plate 4), The bed strikes N. 60° W, and dips 8° to
the northeast, The areal extent 1s no% known, although 1ts extension southward probably
could be determined easily as there 18 little or no overburden in that direction, The
limestons beds dip northward under a belt of tuffaceous shale whioh i1s exposed in the
highway outs and which forms the heavy overburden east ¢f the quarry., On the west the
limestone abuts against a basalti: hill, as indicated by Allen (1940). Basalt is ex-
posed along the northern basa of this hill in the highway suts, where it appears to be
overlain by the same tuffaceous shale as that which overlies the limestone farther east.
Basalt may disconformably underlie the limestone, but no angular relationship oould be
determined from the available exposures.

Recent drilling shows that the limestone bed has an average thickness of about
20 feeot; in one hole 1t attains a thickness of 263 feet., Drill cores indicate that
the limestone 18 underlain by greenish sandstone which may be similar in oharacter to
that exposed in the east bank of the South Yamhill River 2.6 miles to the west at the
Junction of State highways 18 and 22, There a rather massive limy bed in the upper
part of the bank overlies bedded dark-colored grite which have an apparent dip of 11°
to the south,

The Buell deposit i1s somewhat similar in appearance and composition to the Dallas
limestone deposits 10.5 miles to the southwest, and both appear to lie disconformably
on older basalt. Although fossils ocour in the Buell limestone, no attempt has been
made to collect and identify them. If the Buell deposit does oocupy a stratigraphio
position similar to the Dallas limestone, it would be of upper Eooene age,

The limestone is massive and slightly jointed. It is a dense gray rook with both
carbonaoeous and clastic fragments, The rook weathers brown near the surfaoe and any
samples taken from cutorops may not give a true indication of the grade of the deposit,

3Roport by W.D,Lowry and R.S.Mason, Oregon Department of Geology and Mineral Industries,
9=
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Analyses’ of several saaples are as follows:
Neutralizing CaCOq <
Sample No. Desoription Ca0 Mg0 510, value (ocaloulated)

P-4525 6% ft. ohannel sample 27.72% 2.16% 29.06% 53.91% 49,4
from faoe of quarry

P-U526 Grab sample taken near 27.42 1.4 37.40 52.14 49.0
middle of above ohannel

p-Us527 Grab sample taken near 42.77 1.25 14,10 78.91 76.4
hole 1

P-Us528 Grab sample taken near 28.73 2.84 24,94 57.04 51.3
hole 3

P-4529 Grab sample taken near 35.93 2.00 18.58 68.17 64,1
hole §

The Buell Lime Produots Company submitted two oomposite saaples of the diamond drill
oores from holes 1 to 10 inolusive to Charlton Laboratories of Portland for analysis. The
results are listed in the table delow;

Neutralizing c.coa %
Sample description Cal Mg0 value (caleulated)
1. Average saterial, holes 1 to 32.06 1.47% 61.6% 57.1
10 inclusive
2, "“High-grade" material, holes 34.3 1.21 €3.6 61.2
1l to 10 inolusive
3. Core from hole 13 43.8 0.95 80.2 78.3

The following is a redord of the diamond drilling results furnished by Willlam M., Goodwin:

Thioknees of

Hole No. Depth limestone Remarka

1 19 19 rt. Bottomed in limestone

2 21 21 L L "

3 20 20 " L) L

4 19 19 " n "

5 25 20 Bottomed in "greenish

oountry rook"

6 24 19 do

7 19 L do

8 21 20 do

9 21 20 Bottomed in limestone

10 29 18.5 Bottomed in oountry rook
11 18 18 Bottomed in limestone
12 22 22 » » "
13 24 23.5 Bottomed in oountry rook

By L.L. Hoagland, ohemist, Oregon Department of Qeology and Mineral Industries,



As indicated by the Buell Lime Product's Company's diamond drilling program, the
thiokness of the limestone is rather uniform along the strike of the bed between hole 13
on the east and hole 4 on the west, a distanoe of about 1500 feet. Outorops indicate a
continuation of the limestone northward froam the drill holes to the oreek where the bed
dipe beneath younger eediments,

Assuming that the limestone bed has an average width of 300 feet between hole 13
on the east and hole 4 on the west (as indicated by drilling and outorops) and an average
thickness of 20 feet, a total of 9 million cubic feet of limestone is indicated, The
measured spsoific gravity of the limestone from the quarry faee¢ is 2,3, Thus a total of
645,840 short tons of limestone is indicated,

Assuming that the limestone extends from the contact northwest of hole 4, as shown
on Plate 4, and using a width of 600 feet ( from the creek to 50 feet above the hole
farthest up the slope) an inferred tonnage of 1,550,000 tons is obtained,

If the limestone bed extends southward the amount of limestone available in the
deposit may be appreciably greater., Quarrying of any eastward extension of the lime=
stone bed would be hindered by a progressively thickening overburden,

Mr, Goodwin reported that the limestone 4in all the drill holes is similar in char=
acter, but the only figures indioating the average calcium carbonate content of the
limestone bed are the results 1isted in the preseding tables, The oaloium carbonate
content of the samples from the unweathered gquarry facs is lowar than that of the
samples from outorops and suggests a sonsiderable variation in the grade of limestone
in places. However, as indicated by the sampling to date, most of the limestone ocon-
tains more than 50 peroent total carbonates.

Amity deposit Polk County
Owner: J, C. Richlie, Amity, Oregon.

Location: Three miles south of Amity in the foothills of the Eola Hills about
one mile east of thes Pacific Highway (U.S. 99W) in the NE} seo. 9, T. 6 S., R. 4 W.,W,M,,
at an elevation of about 225 feet.

north

Geology: One and possibly two limestone lenses strike/and dip a few degrees west
down the slope. They are exposed for only a few fest in thickness; the lower contact
i8 covered. The limestone is interbedded with a fine-grained white fossiliferous tuff
which 18 in turn overlain by a light-colored tuffaceous sandstone, Outorops are soanty
and the length of the lenses could not be determined, The lime content of the rook is
variable, some aseays being as high as 80 percent 03003, but the average is probably
ocloser to 50 peroent. The overburden inoreases up the hill, which probably would make
stripping too expensive for a oommeroial operation. The property has not been ade~
quately explored, however, and a few test auger holes are Jjustified,

Numerous small silicified gastropods and pelecypods, found weathered out in the
field to the west of the lens, indicate a marine origin for the limestone lens,

alle



Table 1.

Analyses of some Willamette Valley Limerook Samples

Name of deposit Description
and nearest town of rook Location Cal CaC0q Insoluble
Benton County
L. Lien Ranch Green tuff- N®] sec, 24, T, 12 8., R, 6 W, 6.0% 10.7% 58.6%
Philomath breocoia
G.A.Nyman Ranoh Green tuff- NEf sec. 16, ?. 10 S., R. 6 W, 20.7 37.0 35.9
Kings Valley breocoia
E. Radford Ranoh Green tuffe SE} seo, 15, T. 10 S., R. 6 N, 20,8 7.2 35.2
Kings Valley breccia
Claokamas County
Marquanm Tuffaoeous Sec. 2, T. 6 S,, R. 1 B, (See text for analyses)
Marquan marl
0ld Kiln Tuffaceous SW sec. 29, T. 6 S., R, 2 E. 24.6 4.0 48.1
Sootts Uills marl
Lane County
Cheshire Quarry Lime lenses N% se0, 15, T, 16 S., R. 5 W, 42,7 764 13.5
Cheshire in shale
Bolk County
Dallas Gray limestone T. 8§ S., Re 6 T, (See text for analyses)
Dallas
G.F.MoBee Ranoh Gray limestone NEL sec. 12, T. 8 S,, R. 6 W, 25.4 ks 4 29,2
Dallas
Anity Yhite porous NEL seo. 9, 7. 6 S., R. 4 W, 43,9 78.3 1.4
Aoity limestone
Massive gray " " w 1t nw "o oW 27.1 48 4 19.5
limestone
Buell
Buell Brown limy tuff Seos.l9 and 20, 7. 6 S., R. 6 W, (See text for analyses)
Wildwood Sochool Gray sandy
Hoskins limestone Sec. 2, T. 10 S., R. 7 N, 11,7 20.9 68.6
Rashington County
Clear Creek Caloareous tuff
Gales Creek and conglomerate NE corner sec. 14, T. 1 N., R. § W. 32,1 57.1 ===

e12=



Summary of Willamette Valley Looalities

Locality

Benton Canntxz

Beaver Creek Quarry,
SI& 860, 10’ T. 13 s., R. 6 |

Lien Ranch, NW oor. sees 24,
T.12S., R. 6 W,

G.A.Nyman Ranoh, NE} sec. 16,
f. 10 S., R. 6 W,

E. Radford Ranch, center
Sl* 800, 15’ Te 10 S., R. 6 Y.

Claokamas County:
Coal Creek Lime (3.4 mi, E, of

Sootts Mills bridge) center Nk
880, 30, T, 6 Se, Re 2 E.

Marquam, sec. 2, T, 6 S., R. 1 E,

01d Kiln (4.4 mi. B. of Sootts
Mills bridge) oenter SW} sec., 29,
T 6S,, R. 2E.

Lane County:
Cheshire Quarry, NE} NW{ seo.

15, T. 16 S., R. 5 W,

13 mi. W. of Cheshire, SW} sec,
16, T. 16 S., R, 5 T,

Luoas Ranch, sec. 1, T, 18 s,,
R, 4w,

Linn County:
H. Lerwell Ranoh, sse. 16,

?. 14 s,, R, 21,

Polk countz:
Buell, E} sec. 19, W sec. 20,

?. 6 S,, R. 6 W,

Table 2.

Character of deposit

Calcareous patches and nodules
ia sandstone &in quarry faoce,

Tuff conglomerate with some
lime assays 11 percent, Not
extensive as far as could be
determined,

Green limy lapilli-tuff, the
secondary calcite being spotty;
small in extent. Some assays
as high as 37 percent,

Tuff conglomerate with small
amounts of lime, ocourrenoe
spotty; assays less than

40 percent,

10 feet of shell maxl intruded
by basalt in quarry,

See text of report.

10 feet of shell marl, dips 3°
south-scutheast in orsek bank
and in bluffs to north, Assays
44 pernent.

Thin lenses of limestone with
heavy overburden, maximum di-
mensions in quarry 1 X 30 ft,
long. Assays 76 percent linme.

Could not locate reported oute
ocrops of calcareous tuff~con-
glomerate. Rook showing in road
outs zeolitic, not calcareous,

No outerops exposed:. Some float
of amygdaloidal basalt, but
vesicular fillings were of
chalcedonye.

No limestone as reported could
be found. All fine tuff,

See text of report,

«13=

Probable importance of outerop
as agricultural limestone

Probably none. Quantity lacking.

Very doubtful as lime content
very low,

Very doubtful as lime content
is too low and spotty in
oocourrence,

Very doubtful as lime content
is too low and spotty in
ocourrence,

Doubtful; overburden too great;
grade too low,

Doubtful; overburden too great.

Very doubtful. Deposits too thin,
discontinuous, with too heavy
overburden,

Very doubtful, as lime content
reported by Zimmerman (27) is
too low, and probably spotty
in ocourrence,

Very doubtful.

Probably none.



Table 2,
Summary of Willamette Valley Localities

(Continued)
Probable importance of outocrop
Locality Character of deposit as agricultural limestone
Polk County (Cont.):
Canyon Road, secs. 2, 10, Limestone with shale interbeds Possible; not developed.
and 11, 7. 8 S., R. 8 W, outcropping in roadcuts.
Dallas, NE} 7. 8 S.,, R. 6 W, See text of report.
Luckiamute River, sec. 20, Only thin oaloite stringers were Probably none.
T. 9 Sey, R. 7 W, found along river in lava,
Mill Creek, NW{ T. 7 S., R. 6 W, Tuffaceous shales to 2 miles up Probably none.
ocreek, then all lavas.
Apity, NE} sec., 9, T. 6 S., See text of report.
R. bW,
Ellendale, Sl* seo, 25, T. 7 8., Pookets of marl lying upon Probably none.
R. 6 ¥, basalt in quarry.
Rickreall Creek, Secs. 34, 35, All tuff and lava for 3 Probably none.
36, and 37, T. 7 S., R, 6 ¥, miles up creek.
Salt Creek, NEf T. 7 S., R. 6 W, All tuffaoeous shales and Probably none.
basalts.
#ildwood School, oenter seo., 2, Lioy tuff assays 21 percent. Very doubtful, overburden too
%, 10 S.y R, 7 W, Probably not over 2-3 ft. thicke. great.
Heavy overburden; below water
table.
Rook Creek Falls, center sec. 26, Bedded shale and limy sand- Probably none., Too low in grade.
. 6 S., R. 8 w. stone, Heavy overburden; Too heavy overburden, Too in-
relatively inaccessible. acoessible.

Washington County:
Buxton-Vernonia highway, 59 oi. Bed of gray sandy limestone, Very doubtful.

N, of summit, £1. 890 ft. Center 1 ft, thiock.
£. edge sec. 8, T. 3 N., R. 4 W.

Cherry Grove, T. 1 S.,, R. 5 W, Persistent reports of lime- Not visited,
stone ocourring in hills
west of town,

Gaston Quarry, SWi seo. 27, 2 feet fossiliferous beds in Very doubtful,
T. 1S., Re 4w, massive bedded sandy tuff,

heavy overburden of rook

dipping into hillside.

J. Pongratz Ranch (well), Probably none.
Center S} sec. 4, T, 2 N,, R. 4 W, No record on well was available

to oheok report of limestone

pierced by it. No limestone

outorops have been found in this

locality.
Scoggins Creek Quarry, NW} sec. 27, 1 foot fossiliferous beds in Very doubtful.
T.1S., Re bw, massive bedded sandy tuff.

Heavy overburden of rock,
dipping into hillside.

Clear Creek, seo, corner 10-11, 10-30 feet bed of tuffaceous Inaooessible.
14-15, 7. 1 N., R. 5 W, limestone and limy conglomerate.

-14-
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