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CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS3 IN ALASKA,
IDAHO, OREGON, AND WASHINGTON

Compiled by THELMA P. HILL and MARIAN A. WERNER

ABSTRACT

The compilation of published chemical analyses of sedi-
mentary rocks of the United States was undertaken by the
U.S. Geological Survey in 1952 to make available scattered
data that are needed for a wide range of economic and
scientific uses. About 20,000-25,000 chemical analyses of sedi-
mentary rocks in the United States have been published. This
report brings together 5,411 of these analyses from the
Northwestern States including Alaska.

A magnetic tape containing the analyses and some, but not
all, of the descriptive material, was published in 1971. (See
“Magnetic Tape,” this publication.)

The samples are arranged by (1) general lithologic char-
acter; (2) locality; and (8) geologic age, formation, and
relative stratigraphic order. Indexes of stratigraphy, rock
name, commercial uses, and minor elements are provided.

The analyses are classified into groups and into categories.
The groups (A through F2) are modifications of the system
proposed by Brian Mason in 1952 in which the main param-
eters are the three major components of sedimentary rocks:
(1) uncombined silica, (2) clay (R,04+3Si0,+nH,0), and
(3) calcium-magnesium carbonate. The categories are based
on the degree of admixture of these three major components
with other components, such as sulfate, phosphate, and iron
oxide. Common-rock, mixed-rock, and special-rock categories
are defined as 85 percent or more, 50-85 percent, and less
than 50 percent, respectively.

Maps show distribution of sample localities by States;
triangular diagrams show the lithologic character, classifica-
tion group, and geologic age; cumulative frequency curves of
each constituent in each classification group of the common-
and mixed-rock categories are also included.

The numerous analyses may not adequately represent the
geochemical nature of the rock types and formations of the
region because of sampling bias. Maps showing distribution
of sample localities indicate that many of the localities are
in areas where, for economic or other reasons, special prob-
lems attracted interest.

Most of the analyzed rocks tended to be fairly simple in
composition — mainly two-component mixtures of the three
major components or a mixture of these and a fourth com-
ponent such as phosphate, gypsum, or iron oxide.

A comparison of the analyses assembled here with rough
estimates of the relative thickness of rock units of different
lithologic types arfd geologic ages showed that the available
analyses are far from equally representative of the sedi-
mentary-rock column of the region.

GENERAL INFORMATION

The project of compiling published analyses of
sedimentary rocks of the United States was under-
taken by the U.S. Geological Survey in 1952. The
first report, covering the States of Colorado, Kansas,
Montana, Nebraska, North Dakota, South Dakota,
and Wyoming, was published as U.S. Geological
Survey Professional Paper 561 (Hill and others,
1967) . The present report covers another geographic
area, but in most other respects is similar to the
first report.

The classifying of the analyses into groups and
categories was based on work done by computer.
The cumulative frequency curves were also based
on statistical work done by computer. The triangular
diagrams were drawn by a computer-controlled plot-
ter. (For analyses available on tape, see Hill, 1971,
and Hill and Tourtelot, 1971.)

The chemical analyses of sedimentary rocks were
taken from many publications, and as a result the
constituents determined, as well as the methods used
for determination, vary widely. Uniformity seemed
desirable in presenting the analyses in this report,
and several general rules were formulated. Although
information concerning some of the analyses is
probably inadequate for certain purposes, a more
critical selection can be made by the reader. The
chemical analyses are shown in tables 1-22.

GROUPS, CLASS, AND CATEGORIES
GROUPS

The analyses are classified into groups A through
F., following a system modified from that proposed
by Mason (1952, p. 130, 131) in which the relative
proportions of the three major components of sedi-
mentary rocks are utilized. These components are
(1) uncombined silica, (2) an arbitrary clay mole-
cule (R203+38iQ,-nH.0), and (3) calcium and mag-
nesium carbonate. When the proportions are plotted

1



2 CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS IN ALASKA, IDAHO, OREGON, AND WASHINGTON

on a triangular diagram, the following symmetrical
groups can be identified:

Group Identification Ezxplanation

A Silica.....ooooeveeen.. Uncombined silica, 75-100 percent.

Uncombined silica and clay, each less
than 75 percent; uncombined silica
and clay, each more than carbonate.

Uncombined silica and carbonate, each

and clay.

C........ Mixed silica

and clay. less than 75 percent; uncombined
silica and carbonate, each more
than clay.
D.... Clay. oo Clay, 756-100 percent.

E.... Mixed clay and Clay and carbonate, each less than 75

carbonate. percent; clay and carbonate, each
more than uncombined silica.
Fi....Carbonate.............. Carbonate, 75-90 percent.
Fo.....Carbonate..........._.. Carbonate more than 90 percent.

Group F contains a large number of analyses;
therefore, it is divided at 90 percent. Groups A and
D contain a smaller number of analyses; therefore,
they are not divided. (See fig. 1.)

Si0,
{(Uncombined silica)
/

75 percent

75 percent 75 percent

90 percent
F
F

7
CaCO3 + MgCO3
(Carbonate)

\
Ry0; - 38i0; - nH,0
(Clay)

FIGURE 1. — Diagram of composition of sedimentary rocks,
showing the seven fields into which the chemical analyses
are grouped.

Assignment of an analysis to a compositional
group is determined by calculating the three com-
ponents from the analysis to 100 percent. These
calculated figures are not given in the tables of
analyses.

CLASS

The class figures are the calculated total amounts
of the three basic components—silica, clay, and
carbonate—in weight percent. These figures are
given in the tables for each sample and follow the
analysis.

Samples that contained 33 percent or more cal-
cium-magnesium carbonate were given an additional
notation to indicate the calculated ratio of calcite
to dolomite, as follows:

CaCOs3
Notation (Ca,Mg) COs Ca0/Mg0

molal ratio weight ratio
Caleite. ..o 0.9:1.0 26.43 : o
Magnesian calcite....................... 0.5:0.9 4.173:26.43
Calcareous dolomite................... 0.1:0.5 1.700: 4.173
Dolomite.....ocooomieiiieeeee 0 :0.1 1.391: 1.700
Magnesitic dolomite.................. ... 0.464: 1.391
Dolomitic magnesite............... ... 0.073: 0.464
Magnesite......cooiiiiiiiiet e, 0.0 : 0.073

The notation, based on the weight ratio, is given in
the tables of analyses below the class figures.

CATEGORIES

The categories are based on the degree to which
the three main components used to define the groups
are admixed with other materials. The categories
are defined by the following amounts of the three
main components (silica, clay, and carbonate).

Percent Category

85 Or moOre. ... Common-rock
5085, e Mixed-rock
50 or less ... Special-rock

The common- and mixed-rock categories are as-
sembled by group, State, county, and position within
the county. The mixed-rock category is designated
by an asterisk, both on the chemical analysis and in
the descriptive notes on the sample (tables 1-10),
and a brief explanation of the mineralogy is given,
suggesting the reason that the sample falls in the
mixed-rock category.

The special-rock category is designated according
to the kind of material admixed with the three main
components—silica, clay, and carbonate (tables
11-22). The numerical limits of the special-rock
category were not strictly observed for all samples
included; unusual composition or other factors
seemed to warrant inclusion in this category.

The relation of the three general categories to one
another is clarified by the use of a four-cornered
tetrahedron that represents a four-component clas-
sification system. (See fig. 2.) The base of the tetra-
hedron may be taken as the triangular diagram of
figure 1, its three corners being, respectively, 100
percent uncombined silica, 100 percent clay, and 100
percent carbonate. The apex of the tetrahedron is
then 100 percent of some component, or components,
other than uncombined silica, clay, or carbonate
The interior of the tetrahedron, the volume above
the basal triangle, represents those rocks composed
partly of the three components (uncombined silica,
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Other components

Spectal-
rock
Category

Uncombined
silica

Carbonate

FIGURE 2. — Tetrahedron illustrating three categories of rock
compositions: (1) common-rock samples consisting of more
than 85 percent uncombined silica, clay, and carbonate,
(2) mixed-rock samples that include one or more additional
components, and (3) special-rock samples in which other
components, such as gypsum or phosphate rock, make up
more than 50 percent of the sample.

clay, and carbonate) and partly of one or more addi-
tional components. For example, the location within
the tetrahedron of an analysis consisting of 19 per-
cent uncombined silica, 19 percent clay, 57 percent
carbonate, and 5 percent calcium sulfate is deter-
mined by recalculation of the composition to that of
the basal triangle: 20 percent uncombined silica, 20
percent clay, and 60 percent carbonate. The analysis
is located at this point on the basal plane and then
projected toward the apex of the tetrahedron for a
distance equivalent to 5 percent (the amount of
calcium sulfate in the analysis). The point represent-
ing the sample will fall within the volume designated
as common-rock category in figure 2.

An analysis that shows 15 percent uncombined
silica, 30 percent clay, 15 percent carbonate, and 40
percent calcium phosphate is recalculated to the
composition of the basal triangle—that is, 25 percent
uncombined silica, 50 percent clay, and 25 percent
carbonate. The sample is located at this point on the
basal plane and then projected toward the apex for
a distance equivalent to 40 percent (the amount of
calcium phosphate in the analysis). The point repre-
senting the analysis will then fall in the upper part
of the volume designated as mixed-rock category in
figure 2. If the analysis had shown 60 percent cal-
cium phosphate, the point representing it would have
fallen in the lower part of the volume designated as
special-rock category.

To keep the nomenclature of the classification
scheme simple and reasonably consistent, the dif-
ferent special-rock categories are designated as
“groups” by analogy with the use of that term for
the different mixtures of the three main components
of the basal plane of the tetrahedron. The nomencla-
ture of the special-rock category is as follows:

Table Group Description

11....... Hk........ High-alumina, kaolinlike clays, no bauxite.

12........ Hki........ High-alumina, kaolinlike clays, no bauxite,
containing iron.

18........ Ha.. ... High-alumina, kaolinlike clays, bauxite sub-
ordinate.

14....... Hai........ High-alumina, kaolinlike clays, bauxite sub-
ordinate, containing iron.

15........ Hb...... Bauxite and bauxitic clay.

16........ Hbi....... Bauxite and bauxitic clay, containing iron.
b Fe........ Iron-bearing rocks.
18........ Mn. ... Manganese-bearing rocks.
19....... G......../ Gypsum, gypsite or anhydrite.
20........ S Chloride-, sulfate-, carbonate-, and nitrate-
bearing rocks.
21....... P Phosphorite.
22........ M. Miscellaneous rocks.
ANALYSES

Analysis selection.—Analyses were taken only
from reports published prior to 1965 and from open-
file reports of the U.S. Geological Survey. Unpub-
lished supplementary information on a published
analysis is cited as written or oral communication.
The analyses are generally recorded in this report
as they are given in the original publication; the
few recalculations made by the compilers are noted.
Parentheses around amounts in tables indicate that
amounts are not included in the totals. Information
concerning the analyses supplied by the compilers
is put in brackets.

Arrangement of analyses.—The 5,411 analyses
compiled are presented in tables 1-22 of this report.
The tables are arranged in sequence according to
classification groups of the common- and mixed-rock
categories. For groups A through F,, each table lists
the analyses by States, in alphabetical order, and
contains all the analyses in the group. For group
F,, which contains several hundred analyses, the
analyses for each State are given in a separate table.
Each group in the special-rock category is in a
separate table.

The user should note that the published analyses,
despite their large number, are probably not truly
representative of the composition of all sedimentary
rocks of the region. Most of the analyzed rocks were
selected because they are (or were thought to be) of
special economic interest and are, hence, probably
of rather unusual chemical composition. For ex-
ample, limestone that contains 95 percent or more
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CaCO; is grossly overrepresented in the published
analyses; natural limestone analyses show a wide
range in CaCQOs. But this geochemically unrepresent-
ative or biased nature of the published analyses does
not necessarily detract from the potential usefulness
of these analyses for other purposes. Carbonate
rocks of unusual purity were specially selected for
analysis, which affords the potential manufacturer
of lime, industrial fluxes, and other mineral com-
modities valuable information on localities where
the best source materials for his particular purpose
can most readily be obtained.

TYPES OF SAMPLES

Sedimentary, metamorphic, and igneous rocks.—
The dividing line between sedimentary and meta-
morphic rocks is not a sharp one in nature, and some
authors do not always clarify where a given analyzed
sample lies in relation to this line. In this report, the
usage of the individual author was followed wher-
ever possible. Slightly altered rocks are generally
included; considerably altered rocks are not. An
“altered” rock is included if the “alteration” is
interpreted to be due primarily to sedimentary or
diagenetic processes, rather than to metamorphic
or hydrothermal processes. In general, Precambrian
sedimentary rocks have been greatly modified by
pressure, heat, and circulating fluids; only those
that seem from the description to have been slightly
modified are included. If a sample is part of a series
(as an igneous rock and its weathered and partly
weathered products), the complete series or repre-
sentative samples from the complete series are
included. “Marble” is sometimes applied as a trade
name to any carbonate rock that will take high pol-
ish, and for this reason analyses of some rocks called
marble are also included. Analyses of some rocks of
doubtful origin, or ones that have undergone an
unknown amount of metamorphism, are included if
the rock is of special economic interest.

Washed and purified somples.—Analyses of
washed and purified samples are included if no more
than 10 percent of the material was removed during
the processing.

Weathered samples.—Analyses of weathered
samples are included if the samples are parts of
related suites—for example, the original rock, its
partly weathered product, and the resulting scil.
Also, analyses of redeposited weathered material
are included, but unless the samples are a part of
related suites, as above, analyses of weathered ma-
terial at its source are not included.

Coal and oil-shale samples.—Coal analyses are
generally excluded; however, analyses of coal and
oil shale are included if analyses of the ash are also

available. If the number of such analyses is large,
a selection of representative analyses is given.

Pure samples.—Analyses of hand-picked samples
of a certain color or of ‘“pure” composition are not
included. Analyses of samples thought to be repre-
sentative of a part of a formation or a member are
included.

Concretions and nodules.—Concretions and nod-
ules may be typical of some formations or they may
be of scientific interest. Analyses of such samples
are included.

ANALYSES OF SAMPLES

Completeness.—No selection based on the known
or inferred quality of the analyses was made except
that the totals be in the range from 95 to 102.5
percent. Selection and grading of analyses based on
quality and completeness are left to the reader. A
few analyses are included that do not precisely meet
the standards outlined above—that is, if the sample
is part of a related suite, is the only one of a given
formation, is of particular economic or scientific
interest, or contains constituents not commonly de-
termined, or if the sample information includes a
spectrographic analysis. If a large number of incom-
plete analyses include complete spectrographic anal-
yses, a few of these incomplete analyses were selected
to show the upper and lower limits of various con-
stituents in both the chemical and the spectrographic
analyses.

No grading was made of the analyses into cate-
gories of superior, good, and fair. The date of orig-
inal publication of the analyses affords the user a
general means by which the reliability of such
analyses might be appraised, and, where available,
the analyst’s name gives additional basis by which
the quality of the work may be judged. A critical
selection of truly superior analyses can probably
best be made after the present, more inclusive com-
pilation has become available.

Insoluble residues.—An analysis that records more
than 25 percent of the rock as insoluble in acid, and
that does not report SiO. separately, is not included.

Totals.—In general, an analysis is used if the total
is within the range of 95 to 102.5 percent. In some
analyses the percentage of a readily calculated con-
stituent that had not previously been determined
brings the total within these limits. For example, in
some limestone and dolomite analyses, CO. was not
determined, and the analysis total is accordingly too
low to meet the 95-percent criterion. However,
analyses of limestone and dolomite are included if
the CO, calculated from the determined CaO and
MgO brings the total within the 95-percent limit.
If the total is not in the source reference, the amount
has been added, in brackets, by the compilers.
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Sample location.—Sample locations for Idaho,
Oregon, and Washington are given by the township
and range system. Only analyses that contain reason-
ably adequate information concerning locality are
included. In Alaska, however, at the time the com-
pilation was made, vast areas were not covered by
the township and range system. A coordinate system,
as set forth by Cobb and Kachadoorian (1961), was
used on maps of the Alaska Reconnaissance Topo-
graphic Series. A few of the new Alaska Topo-
graphic Series maps were used, and coordinates of
these maps and the older ones should be reasonably
comparable.

The coordinates are given in brackets. The first
number is the perpendicular distance, in inches, from
the west boundary of the map to the sample location.
The second number is the distance from the south-
west corner of the map along the west boundary to
its intersection with the perpendicular from the
location. If only a general location is given for the
sample, the coordinates include the extreme limits
of the area.

EXPLANATION OF TERMS AND ARRANGEMENT OF
TABLES

References.—Analyses utilized in this study were
obtained mostly from readily available publications.
In the descriptive notes of an individual table, the
underscored page number given in the reference
indicates the page on which the analysis is found in
the cited report. If more than one reference is given
for an analysis, the first given is generally the ref-
erence from which the analysis is taken. References
other than the first supply additional information on
the descriptive notes or on the analysis itself.

Many analyses are published and republished over
the years. Most of these analyses are quoted exactly,
but some are not consistent in constituents and
amounts when republished. These inconsistencies
may reflect the interpretation of a later author, or
they may simply be the result of typographical
errors. In either case, the reader’s attention is called
to the discrepancy by the statement: “Minor dis-
crepancies occur in naming of constituents and in
their amounts when more than one version of the
analysis is found in the literature.”

Identification numbers and code numbers of anal-
yses.—Each analysis is assigned two numbers. The
first is an identification number that serves to relate
the analysis and the sample description in the tables.
These identification numbers run in sequence
through each table. An asterisk preceding this num-
ber indicates that the sample is in the mixed-rock
category. (See p. 2.) The second number is a code
that identifies the sample in permanent files and

gives some information on the locality and rock type
represented by the analysis. This number appears
only in the column headings of the analytical tables.
The code number 36D3-19, for example, is trans-
lated as follows:

36 Oregon. (See p. 6 for State codes.)
D Clay group (See p. 2 for definition of
groups.)
3 Clackamas County. (See p. 7 for county
codes.)
19 Position of analysis in sequence of analyses
from county.

Lithology.—The rock name given to a sample is
that used in the original reference. Where the refer-
ence gives no name, or where the compilers thought
there was some doubt as to the accuracy of the name,
a name was supplied on the basis of either the posi-
tion of the analysis in the classification system or
the compilers’ interpretation of the original publi-
cation. The name supplied by the compilers appears
in brackets and is followed by the name, if any, given
in the reference.

Treatment of stratigraphic mnomenclature.—Be-
cause the stratigraphic nomenclature used in this
report is from many published sources, the names
and ages do not necessarily reflect the latest usage
of the U.S. Geological Survey. The age and formation
of each sample are given in the descriptive notes as
reported in the published source of the analysis,
unless the reported assignment is so out of date as
to be misleading and better information could be
conveniently obtained. The age is not repeated if
more than one analysis of the same formation ap-
pears on the same page. For some of the analyses,
age and the stratigraphic unit are not known because
of complex structure or because the area has not
been fully investigated.

Chemical analyses—The lists of constituents in
the tables were simplified as much as possible by the
use of footnotes to indicate such information as:
(1) the entry shown as SiO. was reported in the
original published analysis as insoluble matter, (2)
the figures for CaO and MgO are derived from an
original analysis in which CaCO; and MgCO; were
reported, or (3) an oxide figure was calculated from
an original report of the element if the element
amounted to more than 0.05 percent. The analyses
are thus brought into a superficially similar form.

Minor elements such as arsenic, vanadium, and
selenium were determined chemically for a few
samples that were also analyzed spectrographically.
Analyses for such minor elements are listed with
the spectrographic analysis and are identified as
chemical determinations by means of a footnote.
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Spectrographic analyses.—Spectrographic anal-
yses of minor constituents are given only for those
samples for which chemical analyses of major con-
stituents are also available. Some incomplete chem-
ical analyses have been included if a spectrographic
analysis is available; and if a great many incomplete
chemical analyses and accompanying spectrographic
determinations are available, a selection was made.
The methods of spectrographic analysis and the
constituents looked for vary considerably from one
laboratory to another, and no attempt was made to
evaluate the spectrographic data. The elements are
in order by atomic weight.

Mineralogy.—The word ‘“mineralogy,” as used in
this report, indicates that information on the min-
eralogy of the sample is available in the original
publication.

Nil, None, Trace—The words “nil,” ‘“none,”
“trace,” and “slight trace” and similar terms are
used in accordance with the original publications.
These terms may have different meanings to differ-
ent chemists, and it thus seemed unwise to attempt
reduction to a more nearly uniform nomenclature.

Puynctuation and footnotes—Additional informa-
tion not available in the original publication, but
relating to the locality, formation, or rock name, is
in brackets if it was supplied by the compilers. Infor-
mation supplied by others is cited as written or oral
communication. Parentheses are used in the tables
of analyses to indicate those amounts not included
in the total; a footnote for such amounts gives
further information. Each set of facing pages with
chemical analyses and accompanying descriptive
notes is considered as a unit, and the footnotes, num-
bered accordingly, apply only to that unit.

Reported use of rock.—Generally, the information
on the actual or potential economic use is given only
if it is stated in the original publication. No effort
was made to equate the different terms used nor to
bring the information up to date.

MAGNETIC TAPE

Description of magnetic tape.—During the process
of compilation, increasing use was made of computer
technology to assemble the data, to make the calcula-
tions necessary for classification of the analyses, and
to arrange the material for publication. The basic
data are recorded on a magnetic tape in two parts:

(1) Professional Paper 561 (Hill and others, 1967)
and (2) this report. The data in this form can be
useful to individuals or companies who seek infor-
mation on the occurrence of rocks of particular
chemical composition or to scientists who are con-
cerned with broad geochemical problems of sedi-
mentary rocks. A computer program for searching
the tape and selectively retrieving data has been
described (Roberts, 1971).

The magnetic tape includes the chemical analyses
and related information, such as rock type, State,
county, age, classification group, and use of the rock.
For sample localities and detailed information, this
compilation and Professional Paper 561 (Hill and
others, 1967) must be seen.

CODES FOR PERMANENT NUMBERS
ASSIGNED TO ANALYSES

Given in the following list are the code numbers
of the States, of the quadrangles and other areas of
Alaska, and of the counties in Idaho, Oregon, and
Washington, respectively, represented by the sample
data in this report.

STATE CODES

50. Alaska 36. Oregon
11. Idaho 46. Washington
QUADRANGLE CODES
Alaska

1. Adak 68. Killik River

5. Anchorage 70. Kodiak

6. Arctic 76. Livengood

23. Blying Sound 86. Mount Fairweather
26. Candle 87. Mount Hayes
29. Chandler Lake 88. Mount Katmai
30. Charley River 90. Mount Michelson
36. Craig 95. Nome

40. Dixon Entrance 101. Petersburg

42. Fairbanks 105. Port Alexander

52. 109. Rat Islands
154. 114. St. Michael
155. ( Healy 115. Sagavanirktok
156. 124. Sitka
55. Howard Pass 125. Skagway

57. Iey Bay 145. Umnak
61. Juneau 151. Wainwright

66. Kenai

MISCELLANEOUS CODES
Alaska
102. Pribilof Islands 160. Offshore sediments



10.

15.
45.
16.
17.
18.

© 00 OO E W

S S e

COUNTY CODES
Idaho

Bannock 19.

. Bear Lake 21.
. Benewah 23.
Bingham 25.

. Blaine 28.
. Boise 29.
. Bonner 30.
Bonneville 31.
. Butte 35.
. 36.

}> Caribou 40.
Cassia 41.
Clark 42.
Clearwater 44.

Oregon

. Baker 10.
Benton 12.
Clackamas 13.
Clatsop 15.
Columbia 16.
Coos 17.
Crook 18.
Curry 19.

. Deschutes 20.

ANALYSES OF SAMPLES

Custer
Franklin
Gem

Idaho
Kootenai
Latah
Lembhi
Lewis

Nez Perce
Oneida
Shoshone
Teton

Twin Falls
Washington

Douglas
Grant
Harney
Jackson
Jefferson
Josephine
Klamath
Lake
Lane

21.
23.
24.
26.
217.
. Sherman

DO DO DO bt pd et ok pd ek et
COMNMW-IHTEAWO
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Lincoln
Malheur
Marion
Multnomah
Polk

Adams
Asotin
Benton
Chelan
Clallam
Clark
Columbia

. Cowlitz
. Douglas
. Ferry

. Grant

. Grays Harbor
. Island

. Jefferson
. King

. Kittitas
. Lewis

. Lincoln
. Mason

Washington

Oregon — Continued

29.
32.
33.
34.
35.
36.

24.
40.
26.
26.
21.
28.
29.
30.
31.
32.
33.
41.
42.
43.
34.
36.
317.
38,
39.

Tillamook
Wallowa
Wasco
Washington
Wheeler
Yambhill

} Okanogan

Pacific

Pend Oreille
Pierce

San Juan
Skagit
Skamania
Snohomish
Spokane

Stevens

Thurston
Walla Walla
‘Whatcom
‘Whitman
Yakima



CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS IN ALASKA, IDAHO, OREGON, AND WASHINGTON

Table 1.— Analyses of samples from Alaska, 1daho, Oregon, and Washington,containing moee than 75 percent uncombined silica
(Group A), common- and mixed-rock i

(-2

[ samples of mixed-rock gory indicated by an k (*). Ch 1 analyses ged by county and stratigraphic position]
Chemical analyses
Alaska 1daho Oregon
1 2 3 4 5 6 7 8 9 10 1 12
50A155-150] 11A9-8  11A9-0  11A15-9 11A18-11 11A20-56 11A29-57| 36A9-2 __ 36A9-3  36A0-4 36A9-1
§i0y 96.31 96.6 97.3 98.90  94.36 96.28 99.072  86.00 86.26 88.51 83,18 93,03
AlyOy 1.59 } 5.4 { 1.4 .37 3.08 1.97 564 1.06 3.22 1.28 2.66 2.97
FepOp .40 . 1.3 A7 .02 .036 .026 .92 1.54 1.28 1.46 1.67
FeO — .18
MgO O e e e .036 .02 .086 .09 Trace .91 .35 .39
Ca0 28 e e .56 .10 .08 .025 .27 .05 1.06 .80 .89
NasO .05 .48 .53
KO .35 .14 .16
O+ .05 4,50 e
:o- ‘n } 7.60 4.94 5.15 { 06 -
TiOp e .06 - ———— .16 .18
P05 ———— .15 _ e e —————e ———
MnO .00 -
COy .04 : ——— .08 .09
§Oy e cma  memam-  ammm—a  mmm——— mmmmme  meeme—  memeee— ————— .10 11
a JE .02 .02
Total oo 9979 [100.0] [200.0] [100.00] [97.60] [98.39] [99.773] %95.94 396.01  [98.19] 100.21 *%100.04
Class 93,6,0 93,7,0 93,6,0 98,1,0 89,9,0 93,6,0 98,2,0 83,12,1 79,17,0 85,11,4 77,21,0 ceee
Oregon—Continued
13 14 15 16 17 18 19 *20 *21 *22 *23
36A9-17 36A9-8 36A9-5 36A9-14  36A10-7 36A10-19 36A10-12 36A10-11 36A10-8
$i0y 85.83 86.74 90.75  92.49 95.40 817.6 98 44.21 48.82 48.21  59.44
AlOy 3.98 4.64 4.91 .89 91 3.76 .2 None  ———wee } 51,38 { .41
FeyOy 2.19 1.46 1.54 1.46 1.40 1.39 1 .62 .06 ‘ 6.40
FeO, — .13
Mgo 41 .37 .38 .46 45  Presedt oo 8.99 18.49 19.90 16.27
Ca0 1.26 .85 .88 .63 .65 1.3 .05 1% 1 S .11
NasO ——_—— .00 0 mceemm mm—em  Presenmt  ______ ] 5.01
K0 .00 0
HyO+ 75.80 _____.  's.08 8.9 oomm } 6.63
HyO- 14.68 ———— 4.58 *9.26 . Rt
TiOp .16 .3
P30y 005 heie mmmcme  cm———— cm——
COp - '3 Y40 oo 101 oo %430 ®small ooo_.. M3.08 _._... “loo0
MnO - U 33
NiO 33.05 19.04 23,88 8.23
HpSOf mmmm e cmccee e mmmmme meme—e amm——— ————— ———— .30
HyAO, 260
Organic matter B4 e e TIACE mmmmee ——————
Total 99.07 100.26  %98.46 100,02  498.81  [98.8] [100] 100.19 98.70 100.00  100.00
Class 76,21,2  77.22,1 ____. - 89,92 _____. 79,17.2 91.3,0 44,14,0 49,9,6  46,10,0 52,16,0
Oregon—Continued
24 25 26 27 28 29 30 31 32 33 34 35
36A13-3 36A15-17 36A23-1 36A23-2 36A23-3 36A23-6 36A23-9
$i0p 84.48 92.45 89.46 83.82  91.75 82.64 92.59 85.52 94.51 §2.84 91.92  87.58
A0y o 3.66 4.00 3.40 3.74 4.09 3.20 3.59 2.60 2.87 3.18 3.53 4.72
Fe0p 1.46 1.60 2.31 1.99 2.18 1.88 2.11 1.04 1.15 1.14 1.27 .42
MgO .18 .20 .33 .30 .33 .38 .42 7 .19 .23 .25 .56
Ca0O .80 .85 .38 .58 .63 .64 .72 .48 .53 .38 .42 .76
NagO .22 24 . .34 .87 .04 .05 .28 .31 1.12 1.2 -
Kq0 .16 A8 .20 .22 .14 .15 04 .04 .14 .16 *
HO+ 424 oo e 5.06 _owe 5.40 oo 4.44 . 5.52 ooee-  Y5.64
HyO- 14090 _lCeee e 392 ______ 402 ____.. 492 15,68 oo eemeee
TiOy .26 .28 ¥ .19 .20 .18 .20 .14 .15 .18 20 e
CO, .05 .06 B3 32 .09 .10 .09 .10 .14 .15 .05 .05  Trace
50, .06 07 e .10 .18 .06 .07 .09 .10 .69 .76 .05
cl .06 07 oo Nooe None None None None None .18 .20 None
NO; ——— None
Organic matter None
Total e 100.58  “100.00 99.91  100.18 *100.00 29.57  4100.00 99.66  4100.00  101.33  *100.00 [100.00]
Class 76,22,0 81,17,1 5,23,0 . 75,23,0 ______ 80,190 _____. 76,22,0 __.___ 179,20,0

See following page for footnotes.



11, 12,

13-17,

ANALYSES OF SAMPLES

DESCRIPTIVE NOTES

+ £,

[Und

P

d page in
Alaska

Healy quadrangle. Probably Triassic. [Sec. 2, T. 17S., R, 7 W., unsur-
veyed], 2bout 2/3 mile north of town of Windy, adjaceat to Alaska
Railroad. Analyst, H. M. Hyman. Sample 100, ( Moxham, Eckhart,
and Cobb, 1959, p. 69, 95, pl. 11.) Chert, black; stratigraphic
thickness about 60 ft, Sample, fresh chips collected at 5-ft intervals
across width of outcrop. Index and geologic maps. Use: Cement,

Idaho

Bonner County. Precambrian, Belt [Supergroup) , Revet Formation.
[T. 88 N., R. 2 E.], few miles west of town of Clark Fork. ( Carter and
Savage, 1964, p. 177, 179.) Quartzite. Index map.

Bonner County. Cambrian, Gold Creek Quartzite. [T, 53 N., R. 2W,],
south end of Pend Oreille Lake. ( Carter and Savage, 1964, p. 177, 180.)
Quartzite, Index map, Posible use: Source of silica for local uses.

Caribou County. Ordovician, Swan Peak Quartzite. [T. 9 S., Rs, 41, 42
E.],Soda Springs, Monsanto Chemical Co. quarry. ( Carter and Savage,
1964, p. 177, 179.) Quartzite. Index map. Use: Flux,

Clearwater County. NE{ sec., 32, NW4 sec. 33, T, 40N., R. 11 E.,

Cedars-Kelly Creek area. Deposit I-7. ( Carter, Kelly, and Parsons, 1962,

p. 14-17, 19, 21.) Sandstone, light-gray-white, Representative sample
from outcrop. Index maps. Possible use: Glass sand,

Latah County., NE{ T. 40 N., R, 1 W., and SE{ T. 41 N., R. 1 W, Bovill

deposit. ( Carter, Kelly, and Parsons, 1962, p. 19, 20, 21,) Sand,
decomposition product of granitic rock; bed ranges from few inches to
more than 20 ft thick, Typical analysis, head sample. Mineralogy.
Possible uses Industrial uses, glass,

Oregon

Deschutes County. Early to middle Pliocene, Deschutes Formation( ?)
[Pli_ocene. Madras Formation), Center sec, 16, T. 14 5., R, 12 E,, about
6 miles west of town of Terreb Western Di Co. (Boyle,
1921, p. 152-1655; Stearns, 1931, p. 127, 133, 152,) Diatomite,
compact, banded; maximum thickness 40 ft; overburden thin to 12 ft
thick. Volume estimated, Index and geologic maps. Logs of test pits.

8, Analyst, L. V. Hampton. Use: Filtration.

9, 10, Use: Filtration, insulation.

Deschutes County, Deschutes Formation ( ?) [ Madras Formation) . Sec. 16,
T. 148,, R, 12 E,, 6 miles west of Terrebonne, Atomite Corp. quarry.
Analyst, E. T. Erickson, Lab. No. Y4, ( Moore, 1934a, p. 3, 4, 10,
11-13; Moore, 1837, p, 21, 27, 28, 30-32, 108, 114, pl. 1, 4; Wells,

1937, p. 45.) Diatomite; white when dry, ivory yellow when wet; earthy,
loosely consolidated; for most part massive; sample from bed 12.5 fu thick;

overburden. Ridgway color notation. Reserves euimned. Index and

geologic maps, detailed measured section, jon
photomicrograph, Use: Concrete admixture, futndon. insulation,

Deschutes County, [T. 14 S., R. 12 E,], 7 miles west of Terrebonne.
Atomite Co. ( Eardley-Wflmot, 1928, p. 102, 103, 108, pl. 14.)
Deposit: Diatomite$ interbedded with other :edlmenu. beds 1- 5 ft xmck.
maximum thick 45 fi, ges 30 ft; burd Ph

13. Use: Filtration [implied] .

(-l s

14, 15, ( Moore, 1937, p, 116, 117,) Possible uses Filtration, insulation.

18, 17. ( Moore, 1937, p, 116, 117; Mason, 19851, p. 9, 10,) Sample
18 in, thick, Large deposit. Index map, Possible use:
Lightweight aggregate, filler, filtration, insulation,

18, Deschutes County. [T. 15 S., R. 13 E.]),near town of Redmond. Analyst,

19, Douglas County. Post-Miocene ( ?) silicification and alteration of Oligocene

Mary Fletcher. ( Norman and Ralston, 1942, p, 361, 362.) Diatomite.
Purification tests.

and Miocene wffs. Sec. 2, T. 28 S., R. 1 E., 35 miles east of town of

Roseburg, Owneérs, Roy and Gerald Rannells, ( Ramp, 1960, p. 109, 110,

112, 113, 114,) Generals Silica rock, grayish-white, cryptocrystailine,

tough, massive. Mineralogy. Thin-section description. Index and
Togi uses Chemical 1

Possihl

map. P

gical, refractories.

*20, Douglas County. Probably Miocene. SE} sec. 17, T. 30S.,R. 6 W.,

E

near town of Riddle. Analyst, K. J. Murata. (Pecora, Hobbs, and

of anal on

preceding page:

24

source of analysis]

Oregon— Continued

Murata, 1949, p, 13-16, _}2, 20,) Garnijerite, dark-green; crusts on wall
of vug. Mineralogy, microscopic ion, bulk d y 2.92.
Ridgway color notation. Index maps. X-ray patterns and differential
thermal analysis. *Analysis shows 33,0 percent NiO, 9.2 percent more
MgO and CaO than required for carbonate.

21, 22, Douglas County. Tertiary. Sec. 17, T. 30 S., R. 6 W., northwest of

Riddle, Nickel Mountain, Owner, E. F. Adams. ( Pecora and Hobbs, 1942,
p. 205-207, 212, 213, 215, 222, 223, 225, 226, pls. 37, 38.) Garnierite,
yellowish- to apple- to blue-green; soft, brittle when dry. Deposits

Layered blanket from few feet to 60 or 70 ft thick; averages about 20 ft

thick. Tonnage estimated. Index and geologic maps. Possible use: Source

of nickel.

#21, Analyst, A, Grunow. ( Foullon, 1B92, p, 271, 272,) *Analysis
shows 19,0 percent NiO; suggests 15.8 percent more MgO than
required for carbonate.

#22, Analyst, Hood, (Mining and Scientific Press, 1882, p, 416.)
*Analysis shows 23,9 percent NiO, suggests 19.9 percent more MgO
than required for carbonate .

*23. Douglas County. [T. 30 S., R, 68 W.],west of Riddle, Big Piney Mountain.

Analyst, A. R, Ledoux. ( Ledoux, 1901, p, 185-188.) Nickel silicate.
Possible use: Source of nickel. *Analysis shows 8.2 percent NiO; suggests
17.4 percent more CaO and MgO than required for carbonate,

24, 25. Hamey County. Miocene and Pliocene ( ?), Payette Formation. NWiNE}

27-34,

sec. 34, T. 19 5., R. 36 E., 7 miles northeast of town of Drewsey.

fte Products Co. Analyst, E. T. Erich Lab. No. 91. ( Moore,
1984;. p. 8,9,11, 12; Moore, 1931. p. 95, 97-99, 103, 104-106, 111,
114, pls. 1, 10, 115 Wells, 1937, p, 45.) Diatomite; white when dry,
buff when wet; massive; sample from bed 8 ft thick, Little overburden.
Rldgvuy color nounon. Tomuge elt.imated. lwdex and geologic maps.

aph
Cd

Pomsible use: Concrete admixture, ﬁluation. imulation.
b County. Probably post-middle Miocene. South-central part of

sec, 19, T. 38 N., R. 3 E,, east of town of Ashland, near Dead Indian
Road. Field No. 44. ( Wilson and Treasher, 1938, p. 1, 19, 24, 82, 84,
93,) Flint or chert; stained deep cream with iron oxide; conchoidal
fracture, Index maps. Firing tests. Former use: Firebrick. Possible uses
Silica brick.

Malheur County, Payette Formation. Harper district, Pacific Coast Diatom

Corp. Analyst, E, T, Erickson, ( Moore, 1934a, p. 6, 7, 10, 11, 12;
Wells, 1937, p. 45.) Volume estimated. Index and geologic maps, cor-
related columnar sections, detailed d section, mi pic exami-
nation, photomicrograph. Use: Cement admixture, filtration, insulation.
27, 28, W4 sec, 15, T, 18 S., R, 41 E. Lab. No. T3. ( Moore, 1837,
p. 68, 77-79, 87, 88, 89, 92, 94, 109, 114, pl. 1, 7, 8.)
Diatomites; white when dry, buff when wet; compact; low
apparent density; bed 8.5 ft thick. Ridgway color notation,

29, 30, Ni sec. 34, T. 18 S., R. 41 E, Lab, No. V2. ( Moore, 1937,

p. 68, 78, 8o, 81, 87, 88, 89, 91, 92, 94, 109, 114, pls. 1
7, 8.) Diatomite; white when dry; buff when wet; compact;
low apparent density; bed 2 ft 11 in, thick. Ridgway color
notation.

NW{ sec. 2, T. 19 5., R. 41 E. Lab, No. W4, ( Moore, 1937,

p. 68, 78, 81, 87, 88, 91, 92, 94, 110, 114, pls. 1, 8, 10,)
Diatomite; white when dry, pale ivory yellow when wet; com-
pact; low apparent.density; 74.5 ft thick. Ridgway color
notation,

33, 34, SEiSEf sec. 22, T. 19 S., R. 42 E. Lab, No. P4, ( Moore, 1937,
p. 68, 18, 83, 84, 87, 88, 91, 92, 94, 110, 114, pls, 1, 8, 10,)
Diatomite; white when dry, pale buff when wet; compact, mas-
sive; low apparent density; 5.5 ft thick. Ridgway color notation,

31, 32,

35. Malheur County. Late Tertiary or Pleistocene. Portions of secs. 2-4, 9-11,

YAt 105° C. *Undetermined, chiefly potash and soda.
299,96 percent in text. 7 Above 105° C.

%100, 00 percent in text. fAL120° F.

4“Reported as recomputed to a water-free basis, 'Includec organic matter.,

%Iron and aluminum oxide.

1 Jgnition loss.

T.19S,, R, 41 E,, and sec, 34, T. 18 S,, R, 41 E,, about 7 miles north

of town of Harper, White Earth Products Corp, ( Smith, 1932, p. 704, 707-
710, 712-715.) Diatomite; conchoidal fracture; some bedding planes. Bulk
density 1,25, Physical propeniu. index of re(raction. Tonnage estimated,

Index map, geologic sections, Possibl 1 use: Ab

absorbent med

additive, filler, filtration, insulation, buildiug ial
chemical reagents,

UReported as manganese peroxide.
l'Reporte,d as arsenious acid.

¥ Calculated from reported carbon.
4 Combined water,

5Reported as TiO.
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Table 1.—Analyses of samples fram Alaska, Idaho, Oregon, and Wast

ining more than 75 percent uncombined silica

-

(Group A), common- and mixed-rock categories~~Continued

Chemical analyses—Continued

Washington
36 37 38 39 40 41 42 43 4 45 46
46A1-1  46A3-1  46A4-17 46A13-2  46A13-3 46A13-1 46A15-2  46A17-50 46A17-51 46A19-1
5i0y 89.5 86.25 93.06  87.8 89.1 93.15 96.38 82.6 87.62 96.65 89.0
Al0y 1.9 .62 4.30 1.2 2.0 1.04 1.08 3.9 7.59 .08 3.0
FegOy 1.3 .80 1.95 1.4 2.1 1.24 1,28 1.1 K K] .27 3.9
FeO 63 e
MgO .31 .31 . S, 22 e
Ca0 o .45 A8 e e .50 52 o .54 63 e
NazO + K50 175 momece —eemmm
HpO+ 13,09 54 o
HyO- - 5.74 $Trace oo -
Ignition loss 4.9 5.48 ______ 5.3 4.5 ‘a1 o 11.5 118 oo 4.4
Total, ‘[97.6] [99.65] 99.44 [95.5] [97.7] 99.74 599.58  [99.1] 99.41  *100.00 [100.3]
Class 85,13,0 84,14,1 83,17,0 84,12,0 83,150 90,9,1 .__.._. 74,25,0 73,24,0 96,2,0 79,21,0
Washington—Continued
47 48 49 50 51 52 53 54 55 56
46A19-8  46A19-9  46A19-10 46A19-11 46A19-12 46A19-2 46A27-3  46A28-16  46A32-9
S104 88.7 88.3 91.1 89.6 90.5 86.60 93,07 98.11 90.21 89.5
ALy 2.3 3.9 1.3 2.9 2.0 2.62 2.82 .07 1.98 7.0
Fes0y - 3.1 2.9 2.0 2.1 2.0 2,58 2.7 .25 1.89 Trace
FeO .64 115 e
Mgo .56 .80 .12 .81 .3
Ca0 .57 .61 .22 12 Trace
B0+ 1508 ______ LK ] LB I £ S
HyO- 690 o
Ignition loss - 5.4 4.8 5.1 4.2 3.6 412 2.8
Total. [99.5] [99.9] [99.5] [98.8] [98.1] 98.13  599.87 [100.17] 99.18 99.6
Class 81,18,0 178,22,0 87,13,0 82,17,0 8,13,0 79,18,0 _e.___. 98,1,0 85,12,0 177,21,0
W ashington—Continued
57 58 59 80 61 62 63 84 85 66
46A41-27T1 46A41-272 46A41-278 46A41-274 46A43-160 46A41-206 46A34-1 46A37-16 46A37-161 46A37-36
Si0g 99.11 98.80  99.29 99.20 97.2 97.36 90.84 90.19 98 85.9
AlOy 8.63 S.19 .39 .46 .03 1.48 1.85 1.92 o 5.8
FeyOy 072 9,036 099 .056 .054 .891 1.66 1.42 &) .8
FeO_. 1.72 2,08 _____ e mmmeee
MgO .. .01 .01  Trace Trace 05 o 1.02 198 oo e
Ca® .02 .04 .07 .10 .05 .35 .65 59 e cm———
NayO .02 .04
Kq0 .08 .08 ———
HO+ e 22,39 .58 _____ e e
HyO- hy * Trace 3,97 e eeeem
TiOy - - .050 .070 e ———
Ignition 108 o ccmm e .04 .09 .08 0B e e mmme—— ———— —————— 5.9
Total mee—  99.89 99.83  99.98 99.97  ([97.4]  100.08 2100.13 ®100.48 [98] [98.2]
Class 98,2,0  97,20,0 98,1,0 98,10 97,00 94,6,0 86,11,0 85,11,0 98,0,0 75,23,0
:Abwe 105°C. % iron and alumina.
Above 110°C, * Not included in total.
$At 110°C.

‘Reponzd as COy and organic matter.
'Raponed as recamputed to a water-free basis.
%100.06 percent in text.

TCombined water, ignition.

.Repmed as very little iron.

Upeparted as 14.2 percent (Skinner and others,

1944, p. 81).
#100.03 percent in text.
#100.30 percent in text.



36.

31.

38,

39, 40,

41, 42,

46 - 48,

49-51,

ANALYSES OF SAMPLES

DESCRIPTIVE NOTES

{ Underscored page nnmbers in reference indicate source of analysis]

Washington

Adams County. NEi sec. 25, T. 16 N., R, 30 E,, about 11,8 miles east of
town of Othello. Owner, G. W, Klephardt. Analysts, K. A. Johnson,
Anthony Centenero. ( Skinner and others, 1944, p, 1-4, 20, 21, 22, 58,
65.) Diatomite, contains chert nodules; 10-15 ft thick; overburden at least
5 ft thick. Channel sample, Firing tests, physical properties, pH values.
Index maps. Use: Formerly mined, Possible general use: Concrete admix-
ture, filtration, heat insulation.

Benton County. Miocene. SE{NW} sec. 15, T. 9 N, R. 26 E., 3.5 miles
west of town of Kiona. ( Glover, 1936, p. 38, 39, 40.) Diatomite, light-
gray to pure-white, very fine grained; 20 ft thick. Possible use: Sound-
and thermo- insulation, filtration, absorbent medium.

Chelan County. Late Cretaceous and Paleocene, Swauk Formation. SWi
sec. 22, T. 22 N,, R, 20 E. Browns silica sand quarry. Analysis 236-B.
( Hodge, 1938c, p.3,22,100,104,105,107-111,) Sandstone, contains shaie
partings and ferruginous masses; about 100 ft thick: overburden. Index and
geologic maps, geologic section. Use: Cement, steel foundry, molding sand.

Grant County. T, 18 N., R, 23 E., 13-16 miles southwest of town of Quincy.
Analysts, K, A, Johnson, Anthony Centenero. ( Skinner and others, 1944,
p. 1-4, 21, 22, 23, 24, 65.) Firing tests, physical properties, index map.
Possible use: Concrete admixture, filtration, heat insulation.

39, South-central part of sec. 9. Diatomite, contains chert nodules; bed
15 ft thick, overburden 1-8 ft. Channel sample from top of expo-
sure, 0-3 ft,

40, S} sec. 17, Diatomite; 10 ft thick; overburden 2-5 ft. Channel
sample,

Grant County, [About T, 18 N., R, 23 E,), near town of Burke, 2-4 miles
east of Columbia River. Webley deposits. ( Eardley-Wilmot, 1928, p. 104,
108; Moore, 1937, p. 116, 117,) Diatomite, contains nodnles and ledges
of flint, iron stain; from a few feet to at least 40 ft thick. Possible use:
Filler, insulation.

Island County. SE{ sec. 29, T. 29 N., R, 3 E,, about 2,5 miles north of
town of Maxwelton, Useless Bay. Analysts, K. A. Johnson,
Anthony Centenero. ( Skinner and others, 1944, p. 1-4, 21, 27, 58, 65.)
Diatomite., Physical properties, pH values, Index maps. Possible general
use: Concrete admixture, filtration, heat insulation.

King County. Eocene, Kummer Series. N} NW} sec. 28, T. 21 N., R, 6 E.,
about 5 miles north of town of Enumclaw, Brooks farm. Analysis
161-A, ( Hodge, 1938c, p. 3, 22, 129, 133, 140, 144; Wilson and others,
1942, p, 32.) Sand, overburden 10-15 ft of gravel, Index maps, detailed
measured section. Possible use: Glass, molding sand.

King County. Sec. 28, T. 21 N., R. T E., Cumberland station. Eureka Coal
Co. quarry, abandoned. Analyst, R. W, Thatcher, ( Shedd, 1903, p, 65-
67, 134, 136, 138, 141.) Sandstone, light-colored, uniform color and
texture, medium-grained, firmly cemented; contains small seams of car-
bonaceous material and occasional iron nodules; 250 ft exposed. Mineralogy.
Bulk density 2,628, Physical properties, Former use: Dimension stone.

Kirtitas County, Analysts, K, A, Johnson, Anthony Centenero. ( Skinner and
others, 1944, p. 1-4, 21, 27, 30, 58, 65.) Firing tests. Index maps.
Possible general use: Concrete admixture, filtration, heat insulation.

46, W} sec. 14, T. 15 N., R, 19 E., 13.8 miles north of town of Yakima,
east of Roza station, Diatomite, some chert nodules; 10 ft exposed;
overburden 5.75 ft thick. Channel sample. Physical properties,
pH values.

47. NE§j sec. 17, T. 15 N., R. 19 E., about 1.5 miles west of Roza
station. Diatomite, 4 ft exposed; overburden 7 ft, Channel sample.

48. Sec. 10, T. 15 N., R, 20 E., about 16.2 miles south of town of
Kittitas. Diatomite, contains chert nodules; 10 ft exposed,

Kittitas County. Sec. 15, T. 15 N., R. 20 E., 17.2 miles south of Kittitas.
Analysts, K, A. Joh Anthony C 0. ( Skinner and others, 1944,

52, 53.

55.

57- 60,

61,

62,

63.

65.

66.

Washington—Continued

p. 1-4,21,27-29,30,58,65,76,80.) Firing tests, physical properties, Index
maps, Possible general use: Concrete admixture, filtration, heat insulation.

49, Diatomite; 10-20 ft thick. Channel sample.
50. Diatomite, iron-stained. Photomicrographs, pH values.
51, Dijatomite, PH values,

Kittitas County. [T. 15 N., R. 20 E.],7 miles east of town of Roza, Kittitas
Diatomite Co. { Eardley-Wilmot, 1928, p. 103, 108, 124, pl. 14; Moore,
1937, p. 116, 117,) Diatomite; yellow tinge when wet; contains yellow-
green banded flint seams near top; deposit 8-15 ft thick; overburden.
Photomicrograph. Possible use: Filler, insulation.

Pierce County, Eocene and Oligocene, Puget Group, NEi sec. 27, T. 19 N,,
R, 6 E., 1 mile north of Wilkeson. Walker Cnt Stone Co. quarry.
Analyst, R, W. Thatcher, ( Shedd, 1903, p. 68, 69, 70, 134, 136, 138,
141; Hodge, 1938¢, p. 3, 129, 139, 142, 143, 144)) Sandstone, light-
gray, coarse-grained; in three beds each 20 ft thick. Bulk density 2,649-
2,652, Mineralogy. Physical properties. Index maps. Use: Pulp and
paper industry, di ion stone, Possible use: Glass,

San Juan County, Cretaceous, [T. 38 N., R. 2 W.],Sucia Island. Analyst,
R. W. Thatcher, ( Shedd, 1903, p. 56, 72, 73, 136, 138, 141.) Sandstone,
dark-brown, medium-grained, well-cemented. Bulk density 2,642,
Mineralogy. Physical properties, Use: Dimension stone,

Spokane County. Sec, 1, T. 23 N., R. 44 E., town of Freeman, Washington
Brick, Lime, and Sewer Pipe Co, No, 222. ( Glover, 1941, p. 231, 233,
241, 348, 350, 351.) Kaolin(?), very sandy, Index and geologic map,
generalized geologic section.

Stevens County. Lower Cambrian, Addy Quartzite. SE{NW} and NWiSWi
sec, 13, T. 29 N., R, 39 E., 5,5 miles southwest of town of Springdale.
Lyons Hill deposit, ( Ladoo, 1948, p, 13, 33-35, 36.) [Sandstone]
quartzite, white to grayish-white, some iron stain, friable, thin- to thick-
bedded; 500 ft thick, little overburden, Mineralogy, thin-section descrip-
tion, Screen analysis. Tonnage estimated. Index map.

Stevens County. Secs. 22, 27, T, 31 N., R. 39 E,, north slope of Lane
Mountain, Deposit W-30, ( Carter, Kelly, and Parsons, 1962, p. 43-45.)
Sandstone, gray to yellowish-gray, friable; of three pl
Index maps.

P

Stevens County. NE{NE4 sec. 28, T. 32 N., R, 40 E,, southwest of town of
Chewelah, Waterman quartz sand pit. Analysis 246-B. ( Hodge, 1938c,
p. 3, 10, 15, 22, 31, 58-60, 63.) Sand, light-tan, fine-grained; uniform
in grain size; mineralogy; overburden 0-1.,5 ft or more. Tonnage estimated.
Index and geologic maps, detailed measured section.

Thurston County. Eocene. Sec. 19, T. 16 N., R. 1 W,, town of Tenino.
Tenino Stone Co. Analyst, R. W, Thatcher, ( Shedd, 1903, p. 57-61,
134, 136, 138, 141.) Sandstone, fine-grained, massive. Bulk density
2.861. Mineralogy. Physical properties, Use: Dimension stone.

Whatcom County. Eocene, Chuckanut Formation, Secs. 13, 24, T. 37 N.,
R. 2 E., about 3 miles south of town of Fairhaven. Chuckanut quarries.
Analyst, R. W. Thatcher. (Shedd, 1903, p. 62-65, 136, 138, 141.)
Sandstone, biuish-gray, fine- grained, well-cemented; about 40 ft thick.
Bulk density 2.727. Mineralogy. Physical properties. Use:

Dimension stone, ornamental stone.

Whatcom County. Chuckanut Formation. NW3 sec. 17, T. 40 N,, R, 5 E,
( Glover, 1936, p. 96.) Conglomerate, contains many quartz pebbles;
80 ft thick. Possible use: Source of silica.

Whatcom County. SEi sec. 30, T. 38 N., R. 8 E., about 2 miles west of
Baker Lake. Analysts, K. A. Joh Anthony C 0. ( Skinner and
others, 1944, p. 1-4, 21, 31, 58, 66.) Di » auger ple. Firing
tests, physical properties, pH values. Index maps. Possible general use:
Concrete admixture, filtration, heat insulation.

11



12 CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS IN ALASKA, IDAHO, OREGON, AND WASHINGTON

Table 2.—Analyses of samples from Alaska, ldaho, Oregon, and Washing| ini bined silica and clay each less than 75 percent; uncombined silica and clay

each greater than carbonate

(Group B), c:)mmon- and mixed-rock categories

[ samples of mixed-rock category indicated by an asterisk (*). Chemical analyses arranged by State, quadrangle or county, and stratigraphic position]

Chemical analyses

T 7 %3 7 S S ¥ 9 5 i) R
50B1-1  50B5-3  50B5-4  50B5-6  50B6-1  50B6-3 _  50B6~4  50B6-5  50B23-1  50B23-4 50B26-1 50B30-5
§i0p - 62.61 60.17 55.2 40.4 58.97  60.62 64.86 62.07 55.84 50.74 60.08 65.28  54.80
AlOy . 16.50 16.02 11.2 9.4 11.0 18.4 15.7 17.3 1.01 14.63 16.53 17,98 coommm
Fer0p mommee 2.90 1.29 3.1 3.0 2.57 4.30 5.01 3.79 8.66 1.21 .60 8.26  26.68
1Y S 2.31 5.14 4.2 .84 o1
MO e 2.46 3.17 3.7 1.1 2.40 2.65 3.22 3.17 3.6 3.36 1.05 1.14 2.66
(oo 2, 4.82 2.33 1.4 8.2 1.89 .038 .10 .18 5.91 7.88 .51 .55 4.85
NagO_____ ———— 3.82 2.22 3.4 1.6 1.08 1.10 1.16 1.14 } 5.92 5.54 { 1.98 2,15 e
2% JS 1.68 2.12 1.0 .94 2.15 3.26 3.49 3.85 2.90 3.15
O+ e 1.68 3.78 .24
BOm e - .31 .64 .93 —————
TiOf c e .68 .13 R 7O .26 .28 .28 .27 .75 .19 .89 K- B,
PO§ e 31 .29 .30 118 117
MRO e .11 .15 .16 e =
SOy - 15 mmmmee mmmmee mmmmee e o
I mem———— —m——— .00 60 80 o
Cleccmmmeeeem -— .11 ————
S .02
1gRition 108 —cmeme mmmmem T ¥Nome %36.6 9.96  4.60 4.18 4.83 Y1017 Yo $8.0 e 6.32
Total e 100.36  *99.42 99.7 101.2  '[97.1] 7[95.2] [98.0] 7[96.6] [100.00] [100.10] 100.4 100.38 95.31
Class oo -_- 30,54,0 80,52,2 21,55,0 20,61,17 26,58,8 23,65,0 31,58,0 27,61,0 23,58,4 17,61,9 22,68,3 _._.._. 25,63,0
Alaska=—Continued
14 15 16 17 18 19 20 21 22 23 24 25 26
50B 50B 508 508 508 50B 508 508 508 508 508 508
42-2 42-8 42-3 52-47  155-114  155-115  155-116 52-233  154-119  154-120 154-128  156-115
€8.52 €6.09 59.5 64.3 69.3 62.4 64.2 62.9 4.0 80.0 64.4 7.6 €3.0
12.19 u.24 12.9 13.9 14.7 14.8 16.8 11.9 6.60 3.32 6.44 4.78 16.6
3.05 4.15 .8 9 3.8 4.8 5.7 6.0 3.35 3.08 3.16 2.67 6.0
2.21 1.11 6.0 6.4 mmmee mmmmee mmmmem
2.14 1.94 1.3 1.4 .80 1.9 1.3 1.3 1.75 1.4 1.7 K .14
2.60 2.32 3.0 3.2 12 3.8 2 1.0 2.1 4.3 9.8 5.8 1.4
2.01 1.98 3.2 3.4 .92 .85 .54 .84 } ' .06
1.88 1.98 5.8 6.1 2.8 2.2 2.4 2.7 2.65
2.58 3.15 -
.10 .82
.86 91 Present Present —————
.35 28 oo —— 11 24 1.4 .13 .28
.08 08 e e e
§0p - —_— - ———— .99 .01 1.29 2.41 1.90 .22
1B o e e mcm mmmmes  cmmmmem  mmmeme  mmmmmr e mm—mme ———m—— —— -—
2 08 2oz %13 oo 5.4 1.9 5.9 6.8 3.8
Total .._._._ ®[99.94] [99.57] 99.6 99.6 [99.3] [98.8] [99.4] [99.4] [90.5] [93.4] [87.9] [93.4] [96.7]
Class oo c—e-e- 44,440 36,52,0 36,41,8 .____..  39,53,2 31,56,6 28,64,1 24,68,1 59,28,7 71,17,9 49,27,18 66,21,9 32,62,0
Alaska—Continued
27 28 29 30 31 32 33 34 35 36 31 38 39
50B 508 508 508 508 508 508 508 508 508 50B 508 50B
156-116 _ 156-117  156-118  156-119  155-153  155-154 _ 155-155  155-156  155-157  156-113  156-114  155-152  156-120
8i0p —ccmceccccae 69.0 72.2 9.8 70.0 77.30  70.59 70.91 64.86 64.58 70.2 6.2 10.31  T4.4
ALOy oo e————— 16.8 12.4 16.2 15.0 9.58  13.37 13,73 16.63 16.37 12.9 12.2 15.94 13.9
FegOy wocoommeeee 6.0 4.2 5.0 4.8 5.41 6.43 6.09 8.1 5.07 4.9 4.0 4.08 4.9
MgO o __ .43 .36 .43 .58 2.51 2.12 2.40 1.78 4.56 .21 .36 2,93 .21
CaO _..__ e .8 2.0 .8 .6 .90 .51 .40 1.59 1.66 4.0 1.6 41 1.0
NagO oo . . . . .85 .m .46 2.53 1.16 . . .28 .
K,O--_..__-_._..___} 34 40 58 10 { 4.8 37 .61 2 } -8 16 { .21 } 8
PrO§ oo .16 .13 .32 .39 .28 26 e .30
$0p o ———- .21 .28 .20 .21 .55 .30 .35 12 .10 .20 .21 .67 .21
Ignition 1088 o 4.2 6.4 4.6 4.8 2.21 4.20 4.75 4.58 5.25 4.4 4.8 4.85 3.8
Total weeeno [97.71 [98.41 [97.0] [97.1] [99.54] [99.40] [99.46] [99.39] [99.47] ([97.9] [1200.4] [99.66] [99.6]
Class eeee —e———- 83,63,0 46,48,4 36,60,0 38,57,0 54,40,0 40,55,0 40,56,0 28,65,0 30,61,0 42,51,0 50,46,2 38,58,0 44,53,0

3Reported as PyOy.
2co,.

*Includes ignition loss due to oxidation of FeO.
“Reported as loss, COy, HO, organic.
'Sample dried at 110°F. Ignition loss includes organic
matter, small amount -of COy, H,O, and sulfur.

¥ Contains some organic matter.

TAll elements determined spectrochemically except
Ca, Na, and K, which were determined by flame pho-
tometer and Si0y which was determined gravimetrically.
Sample dried at 110°C.

% NaCl+ KCI; by gravimetric
determination.

? Calculated from reported total C.

®sample dried at 130°C,



Spectrographic analysis
[Looked for but not detected:
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Minor elements and compounds

(Determined by using Morgan

Spectrochemical analyses
[Values in ppm. ND =not detected ( less than 1 ppm);

Cr, Zn, Pd, Pt, Bi)

soil-testing system]

e =extrapolated valne)

1 3 5 6 T [
Be o oo 0.000x S Trace 2 845 m 157 232
- .003 [ o P, Trace Cl cmceree e 408 91 16 61
Voo .008 o Low MD oo 142 430 675 1090
Micoomomomee .006 Znooooooo. Trace M occemoo ®159 35 202 “1e9
CO e .001 As None [ o' S, 6,0 14 27 26
CU e .008 MO oo None CUocwm o= e 134 e §1 e 34 e 87
Ga - .002 3 [ S S Trace A S, 1680 2810 2630 2920
[ S .08 Pboo oo None 7 S 8.2 18 15 217
4 S .01 NOg —cmcmmmeee None MO e e m e §.2 ND 4,1 3.4
7 S, .08 NH{ -cccoommeee None ] S, 172 45 34 49
La e .002 L R .35 2.8 2.5 3.4
P .01 T Y, 1310 1540 2100 2130
DESCRIPTIVE NOTES
[Underscored page numbers in reference indicate source of analysis)
Alaska Alaska— Continued
1. Adak quadrangle. Pleistocene or Holocene, [About 9.3, 11.5], Kanaga Mineralogy. Mechanical analysis. Index maps; generalized section.
Island, Analysts, A, C. Vlisidis, W, W, Brannock; spectrographic ana- 16. [Calculated by compilers to include ignition loss.]
lyst, K. J. Murata, Specimen 46AC130, ( Coats, 1952, p.487,488,492, 17. Analysis as reported in text, average of two or more determinations,
498,502,pl.2.) Andesite tff or pumice, yellowish-gray, 1-2 ft thick, 18- 21, Healy quadrangle. Devonian. Analysts, A. C. Vlisidis, Leonard Shapiro.
Tineulogy. Index maps. Norms, Niggli numbers, Niggli-Becke plots, ( Moxham, Eckhart, and Cobb, 1959, p.69, 92, 93, 94, pl. 11.) Tonnage
triangular diagrams. estimated. Index and geologic maps, geologic sections. Possible use:
2. Anchorage quadrangle. Early and Late Cretaceous, Matanuska Formation, Cement,
[Sec. 16, T. 19 N,, R. 4 E,],near mouth of Kings River, Knik Arm area, 18, [About 6,75-7.35, 7.5-7,7),s0uth side of West Fork, Windy Creek
roadcut. Analyst, H. M. Hyman, ( Eckhart and Plafker, 1959, p.9, 35,36, area. Lab. No, 1916C. Argillite, brown to black; 140 ft thick.
38,40,41,47-51,53-55,p1.7.) Shale, black, massive; locally few thin 19. [7.4-7.8, 1.9-8.1], gully of Windy Creek. Lab, No. 1837C.
beds of graywacke. Mineralogy, thin-section description. Little overbuz- Argillite, brown to black; outcrop 400 ft thick; little overburden,
den, Tonnage estimated, Index and geologic maps, geologic section. 20, ([7.4-7.8, 7.9-8.1),gully of Windy Creek. Lab. No, 1938C.
Firing tests, physical properties. Possible uses Lightweight aggregate, Argillite, brown to black; outcrop 100 ft thick; little overburden,
#3, Anchorage quadrangle. Holocene. [T. 13 N., R. 3 W,], Anchorage. Ana- 21. (7.4-7.8, 7.9-8.1},along upper valley slopes on north side of Windy
lysts, F.S, Borris, Katrine White, H.F. Phillips. Minor element analyst, Creek. Lab. No. 1939C, Shale, black; and slaty argillite; 100 ft
Paul Martin, ( Wilcox, 1959, p.423,458,p1.56,fig.63.) Ash, 1/8-1/4 in. thick.
thick, Index map. *Analysis shows 4.2 percent FeO, 4.4 percent alkalies, 22-25. Healy quadrangle, Paleozoic, possibly Devonian. (Secs. 8,17, T. 178.,
1, 5 percent SO,. MgO and CaOnotcalculated as carbonate, R. 7 W., unsurveyed],Mount McKinley Natlonal Park. Northern Empire
4, A Hol {Sec. 8, T. 17 N., R. 1 W.],west end Development Co. Analyst, H.E. Peterson. (Rutledge and others, 1953, p.4,
of Lucile Lake, Kmk Arm area. Analysts, E.A. Nygaard, S.M, Berthold. 91,93,97-99, 106, 112,123, figs. 1,3, 35,36, 38,39, 41.) Index and geologic
Auger hole 1; sample 7. ( Moxham and Eckhart, 1956, p.3,6,8,14,17,19, maps, geologic section, log of drill hole, Posible use for deposit: Cement,
pl.1.) Calcareous silt, dark-gray; depth 6 ft. Tonnage estimated, Index 22, Drill hole 6. Shale, black, very soft; depth, 235-250 ft, Depth of
and geologic maps, columnar section. Possible use: Portland cement. diamond-drill hole 265 ft. [For other analyses from same drill
[For another analysis from same auger hole, see sample 1, group Fy.] hole, see samples §4-58, group Fy; samples 337-379, group Fy.]
5. Arctic quadrangle. Permian and Triassic, part of undifferentiated Sadlerochit 23-25. Drill hole 9. Depth of diamond-drill hole 620 ft. [For other analy-
and Shublik Formations, {About 3.1, 13.7),north side of Porcupine Lake, ses from same drill hole, see samples 4, 5,group Ci sample 14,
Brooks Range. (Ugolini, Tedrow, and Grant, 1963, p,115-118,119-122,) group E; samples 62, 63, group Fy; f‘mPle' 492-608, group Fp.]
Shale, black, massive. Mineralogy, pH values. C/N ratios, differential 23, Shale, black, and light-gray limestone; depth 610-620 ft.
thermal analyses, cation-exchange capacity. 24, Limestone, black, silicified; depth 580-585 ft.
6-B. Quadrangle, formation, reference, remarks as in sample 5. [About 3.6, 25. Quartzite, gray, fine-gralned, and datk-gray limestone
14,0),1 mile north of eastern tip of Porcupine Lake. Shale, black. containing calcite veiniets; depth 565-570 ft.

9, 10, Blying Sound quadrangle. Holocene. Analyst, Wiltard Woodstock. ( Tyler, 26 -30. Healy quadrangle. Jurassic. [Sec. 12, T. 17S., R. 7 W., unsurveyed], near
1931, p.12-15,16-20,) Mud, bottom sample; contains pebbles; fossilif- Cantwell, roadcut, Samples 660, 662, 663, 665, 666. (w:n'.ield. 1962,
erous, Mineralogy, Index maps. p.3,12,13,20,22,25.) Shale, black, Channel sample, 50 ft in length.

9. Lat 59°38" N., Long 148°09' W., off southern Alaska coast, Depth of Index and geologic maps. Possible use: Portland cement, mineral wool,
water 330 ft, 31-35. Healy quadrangle. Jurassic(?). [Sec, 17, T. 17S., R. 7 W., unsurveyed],
10. Lat 59°34° N, Long 148°32° W., off sonthern Alaska coast, Depth of about 4 miles southwest of Windy. Collector, R. E. Fellows, ( Moxham,
water 336 ft. Eckhart, and Cobb, 1959, p.69,92,93,94,pl.11.) Tonnage estimated. Index
11, 12. Candle quadrangle. Holocene. [0.0-0,6, 14,65-16.1), Candle Creek, Ana- and geologic maps, geologlc sections. Possible uses Cement. =~
lyss, IR, Keistler, T,C, Bruce, M,M. Moore, W.L, Hicks, { Taber, 81, Lab, No, 10372, Sandstone, dack-gray, fine-grained; 10 ft thick,
1943, p. 1438, 1472, 1474, 1475, 1477-1480,) Silt. Mineralogy. 32, Lab. No. 10373, Sandstone, gray, argillaceous and claystone with
Mechanical analysis, Index map. carbonate veinlets; 145 ft thick. )
11. [Calculated by compilers to include ignition loss.] 33. Lab, No., 10374, Claystone, black, platy, siliceous; 50 ft thick, ]
12. Analysis as reported in text, average of two or more determinations. 34, Lab. No. 10375, Claystone, black, sandy, somewhat platy; 20 ft thick,
13, Charley River quadrangle. Precambrian, Tindir Group. [ About 20,1-22, 35. Lab. No. 10876, Claystone, black; 50 ft thick.
0.4-0,9], bank of Tatonduk River. Analyst, J.G. Fairchild. Sample 36, 37. Healy quadrangle. Jurasic, [Sec, 17, T. 17S., R, 7 W., unsurveyedjlimic
30AM115. ( Mertle, 1933, p,347,350,369,376-378,pl.7.) [Iron-bearing of upper Little Windy Creek, ( Warfield, 1962, p.3,12,13,20,22,25.) Shale,
rock) brownish-red, hematitic, fine-grained; beds from 1 in, to 1 ft thick; gray 1o black, interbedded with purple-gray graywacke, Channel sample
deposit 36 ft thick. Mineralogy. Index and geologic maps. fr(fm outcrop. Index and geologic maps. Possible use: Portland cement,
14, 15. Fairbanks quadrangle. Quaternary. T. 1S., R. 2 W,, 10 miles west of town minesal wool, . .
of Faibanks., ( PEwE, 1955, p.709,710,712,723,pl.1,) Index map. 36. Sample, 75 ft in leagth. 37, Sample, 100 ft in length.
4. [Probably] sec. 5, Eva Creek, Analysts, Israel and Charlotte Warshaw, 38. Quadrangle, age, coll reft maps, and use as in samples
$. M. Berthold. Sample 201, Silt. Mineralogy. 31-35, [Sec. 20, T, 17 S.. R, 7 W.. unsurveyed], about 4.5 miles
15. Sec. 8, Ester sland, Analyst, R. H. Stokes. Sample 158, Sil, southwest of Windy, on Windy Creek. Lab. No, 10380. Claystone, dark-
uniform texture; 180 ft exposed. Cumulative frequency curve, gray, sandy, iron-stained; 70 ft thick,
16, 17. Fairbanks quadrangle. Pleistocene, Kowak Clay or Yukon Silts. [T. 2 N. 39. Quadrangle, age, reference, remarks, maps, and use as in samples 26-30,

T.28., R. 1E,-R. 7 W.],Goldstream Creek, Fairbanks area, Analysts,
M.D, Armstrong, Harold Hutto, ( Taber, 1943, p.1438,1454,1467,1471,
1472,1474,1475,1478- 1480, 1484, ) Silt, bedded, fossiliferous.

487-187 0-73 -2

[Sec. 22, T. 17S., R. T W., unsurveyed},roadcut, near confluence of
Jack River and Windy Creek. Sample 667, Shale, black. Channel sample,
50 ft in length. From outcrop.
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Table 2.=Analyses of samples from Alaska, 1daho, Oregon, and Washington,containing uncombined silica and clay each less than 75 percent; uncombined silica and clay

each greater than carbonate (Group B), common- and mixed-rock categories=Continued

Chemical analyses— Continued

Alaska—Continued
40 41 43 4 45 46 41 48 49 50 51 52
508 508 50B 50B 50B 508 508 508 50B 508 508 50B 508
156-122  156-123  155-159  155-162  155-160  156-107  156-99  156-100  156-101  156-102  156-103  156-104  155-151
$i08 e mm e - 10.0 72.0 60.61 62.90 60.61  10.3 66.5 63.8 64.7 64.0 64.4 63.4 64.4
AOy e 11,2 14.0 14.79 11.15 15.714  19.0 15.2 17.9 17.0 16.9 17.45 16.2 15.6
Fes0s —commeeeee 5.0 4.8 6.60 7.44 7.81 6.0 6.4 6.4 6.55 7.3 6.75 7.5 6.0
.21 5.60 4.10 4.59 1.2 1.95 1.65 1.95 1.9 1.9 1.95 1.0
1.4 3.20 .96 1.11 .20 <.05 <.05 <.05 <.05 <.05 <.05 2.0
258 1.25 1.55 .91 1ty 142 138 133 194 199 130 1.4
. .70 .68 .59 138 144 112 162 145 151 157 2.7
.28 K S .20 .82 .28 .30 .34 .34 .27 .40 .15
.21 .22 .18 07 oo .21 .19 .21 .28 14 .17 .24 .34
4.0 5.2 6.51 4.17 oo 4.08 3.8 4.6 4.4 3.8 3.8 4.4 4.5
Total e 98.2 98.7 [99.44] (99.62] [91.62] 102.1 95.2 96.0 96.2 95.1 95.6 95.0 98.1
(o T _  34,62,0 42,54,1 27,60,2 23,69,0 24,66,5 30,69,0 382,59,0 25,68,0 27,65,0 26,66,0 26,66,0 26,650 30,60,0
Alaska=Continued
53 54 56 57 58 59 60, 61 62 63 64 65
50B 508 50B 508 508 508 508 508 50B 508 508 508 508
155-177  155-176  155-175  155-165  155-164  155-166  155-167  155-168  155-173  155-169  155-171  155-170  155-172
803 meceemwemee=.  70.83 69.96 60.11 517.50 57.44  59.26 60.36 61.15 61.56 59.96 59.98  59.98 61.03
AYOy coecee. 10,79 12.16 16.40 17.00 17,18 15.84 16.80 17.21 15.60 15.84 16.05  16.01 15.87
Fes0s - mmeememee - 5.05 6.51 6.93 7.15 7.43 7.91 6.65 5.08 7.05 7.36 7.33 7.51 7.26
MO e 1.34 .51 1.94 2.42 2.25 1.69 1.47 2.32 1.72 1.61 1.69 1.76 1.62
C80 e .94 .60 1.16 2.03 2.02 1.62 1.42 1.47 .80 .98 1.00 .95 .84
NazO e .88 .28 .96 1.94 1.81 1.25 .84 1.56 .51 .46 .51 .34 .40
K30 mm e - 2.02 1.12 2.48 2.57 2.82 2,16 2.11 2.40 2.86 3.03 3.46 3.30 3.35
HyO+* - (3.00) (8.91) (4.16) (3.63) (4.32) (3.28) (4.22) (2.80) (8.30) (3.05)  (8.18) (4.15) (3.28)
ByO-4 s - (2.69) (1.74) (2.82) (2.1) (3.10)  (3.46) (3.47) (2.65) (1.90) (1.94)  (1.95) (1.74) (1.29)
TiO) mmcec ;e .68 .12 .18 .80 .76 .82 .16 .16 .80 .81 2 .80 .80
Ignition loss®_______ 6.11 7.81 8.97 9.15 8.63 9.56 9.51 8.46 9.04 8.61 9.26 9.34 8.18
Total cmemeee 99.19 99.73 99.79  100.56 100.34 100.11  %99.92 7101.01  %99.94  %98.72 100,00 99,99 99.95
Clas$ mmeccmewewn 46,45,4 41,54,2 23,66,6 19,68,6 19,70,5 22,67,6  23,67,6 26,64,6  26,65,5 24,66,5 23,67,5 23,67,5 25,66,5
Alaska=-Continued
66 68 69 70 71 72 73 14 5 16 [
50B155-189 50B66-1 _ 50B70-2 50B76-1 50876-2 50886-1 50B87-1 50B88-16  50B88-18
Si0f cemcccmmceem————— 5.1 71.02 72.16 58.81  63.48 66.33 70.05 69.9 65.14 61.70  15.78 76.91
MOy eremmmeme 17,0 6.96 13.85 16.94  18.28 12.98 13.711 11.6 14.42 14.98  11.81 12.18
Fe;Oy - 36.6 3.84 2.85 34.23  %4.56 5.10 5.38 4.9 2.00 2.08 .60 .48
FeO : 1.76 1.86 ______ 3.75 3.89 .82 .92
MgO 2.8 e .47 3.64 3.92 1.47 1.55 5.0 1.14 1.18 .02 None
Cal ... 2.3  _____. 3.80 1.57 1.69 1.38 1.46 2.6 3.18 3.30 .93 .92
NayO 1.2 3.86 3.28 3.54 2.58 2.72 .82 2.05 2.13 4.38 4.17
K10 3.0 oo 2.43 2.85 3.07 1.63 1.12 2.4 2.47 2.57 3.12 3.15
HyO+ e 1.170 .66
HaO- .26 .24
TiOy .37 Trace 1.20 1.29 .62 66 e .67 .10 17 .18
PyOg e m———— .36 .04 None
MnO e e .41 08 e
50, ———— —— .20 ———
S, ———cme  cm———— ————— Trace TI2CE meem Trace Trace .04 None
Lot e 19 e
BaO .06 ——————
Sr0 ————— Present
Ignition 1088 oo —————- 6.8 13.69 .65 Uns1r - M50 —ocoe cmemem 3N e oo
TOtAl oo .-  98.8 95.88 [101.04]  99.83  99.83 99.11 99.11  [97.2] 98.53 98.53 %99.95 99.81
Class 22,67,2  54,41,0 44,45,0  24,62,4 oe_.__ 98,55,2 _.___ . 44,450 37,48,0 ______ 54,360 55,36,0

!Gravimetric determination.

NaCl + KC1, gravimetric determination.

3 A1l iron calculated as Fe;Oy.

4Not included in total.

SIncludes water, COy, and possible loss
of oxygen for FeqOy.

99,12 percent in text.

799.62 percent in text.

#100.13 percent in text.

%100.32 percent in text.

¥ Includes gain due to oxidation of FeO.
Ysample dried at 110°F. Ignition loss

includes organic matter, small amount of
COy, Hy0,and sulfur.

® Microchemical examination, weight of ZnO =0.0015.
Approximate weight per 20 g of rock; based on the spectro-
graphic analysis: CuO =0.0002, As=0.00005, MoyOy =
0.00035, Cd, present, SnO; = 0.0002, Sb =0.00005, T1,
doubtful, PbO =0.0004.
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40, 41. Healy quadrangle. Jurassic, [Sec. 22, T. 17S,, R. T W., unsurveyed),
Cantwell to McKinley Park highway, near confluence of Jack River and
Windy Creek. Samples 669, 670, ( Warfield, 1962, p. 3, 12, 13, 20,
22, 25,) Shale, black; channel sample 50 ft in length, from roadcut.
Index and geologic maps. Possible use: Portland cement, mineral wool,

42-44, Healy quadrangle. Jurassic( ?). [Sec. 28, T. 17S., R, 7 W., unsurveyed.}
(Moxham, Eckhart, and Cobb, 1959, p. 69, 92, 93, 94, pl, 11.) Index
and geologic maps, geologic sections. Possible use: Cement,

42, About 1.3 miles northwest of Cantwell, Collector, R. E, Fellows,
Sample 310. Claystone, dark-gray, siliceous. Stratigraphic
thickness 60 ft. Tonnage estimated,

43. Along Alaska Railroad, 1 mile southeast of Windy Creek, Collector,
R. E. Fellows, Sample 311. Claystone, black, siliceous, Strati-
graphic thickness 45 ft, Tonnage estimated.

44, Along Alaska Railroad, 1 mile southeast of Windy Creek. Analysts,
A, C. Vlisidis, Leonard Shapiro. Sample C-1, Shale,

45-51. Healy quadrangle, Jurassic, Foggy Pass area. ( Warfield, 1962, p. 3, 12,
13, 20, 21-23.) Shale, channel sample from outcrop 100 ft in length.
Index and geologic maps, Possible use: Portland cement, mineral wool.

45. [Sec. 28, T. 17 5., R. T W., unsurveyed),cut on Alaska
Railroad between mile 321-322, Sample 637, Shale, black;
grading to a sandy phase.

46 - 51, [ About 6.3-6,7, 7.2-7.4],tributary to the West Fork of Windy
Creek.
46. Sample 606,

47. Sample 608,
48, Sample 609,

49, Sample 611,
50, Sample 612,
51, Sample 613,

52, Healy quadrangle. Jurassic( ?). [About 6.3-6.7, 7.2-7.4],Windy Creek
area, Analysts, A. C. Vlisidis, Leonard Shapiro, Lab. No, 1917C.
( Moxham, Eckhart, and Cobb, 1959, p. 69, 92, 93, 94, pl, 11,)
Argillite, black, slaty; stratigraphic thickness 400 ft. Tonnage estimated,
Index and geologic maps, geologic sections. Possible use: Cement.

53-65. Healy quadrangle. Tertiary, ( Cobb, 1951, p. 139, 142, 165-167, 168,
pls. 18, 19.) Index and geologic maps, columnar sections. Uses Portland
cement,

53, Betweensecs. 10, 15, T. 12 8., R, 6 W., bank of Healy Creek,
Lab, No, 42. Clay,

54, SWjsec. 15, T, 125,, R. 6 W., Cripple Creek, Lab. No. 43,
Clay, white, plastic; at least 4 ft thick.

§5. NE4 sec, 16, T, 12 8., R, 6 W., Cripple Creek, Lab, No. 44,
Claystone; 12 ft thick.

56- 60, Sec. 22, T. 12S., R. 7 W., Healy Creek,

56, Lab, No, 39A, Claystone; 10 ft thick,
57. Lab. No, 39B. Claystone; 12 ft thick.
58, Lab. No. 39D, Claystone; 17 ft thick.
59. Lab. No, 39E, Claystone; 8 ft thick.
60, Lab, No. 40, Clay; 3 ft bed,

61-65, SE{ sec. 23, T. 12S,, R, 7 W,, Sunwrana Creek, Healy Creek
Valley.

61, Lab. No, 41A, Claystone, from exposure; 12 ft thick.,
62, Lab, No. 41B. Claystone, from exposure; 8 ft thick.

Alaska— Continued

63. Lab. No, 41C, Claystone, from exposure; 12 ft thick,
64, Lab, No, 41D, Claystone, from exposure; 14 ft thick,
65, Lab. No. 41E. Claystone, froin exposure; 10 ft thick.

66, Healy quadrangle, Pleistocene. [Probably sec. 9, T, 13S.,R. TW,,
unsurveyed],353.3 mile, Alaska Railroad. Analysts, E. A, Nygaard,
S. M, Berthold; collector, R, A, Eckhart, Report No, IWC-231,
( Wahrhaftig, 1958, p. 35; Wahrhaftig and Black, 1958, p. 84-86, 114,
pls. 1, 2, 7-10.) Clay, blue, varved. Index and geologic maps;
geologic and structural sections.

67, Kenai quadrangle. Holocene. Sec. 21, T, 7 N., R. 12 W., 10.5 miles
north of town of Kenai. ( Plafker, 1956, p, 25, 26, 28, 29, 31, pls. 3,
5, 6.) Di earth, rep ive ple. Deposit: When wet,
mottled drab-brown to green; jellylike consistency. When dry, chalk-
white to light-buff; massive, friable, hc Average thicl
2-6 ft; maximum thickness, 12 ft. Average bulk density 0.4. Tonnage
estimated. Photomicrographs of diatoms. Index and geologic maps,
geologic section, Possible use: Construction, insnlation.

68. Kodiak quadrangle. Holocene, 1912 eruption. Kodiak, Analyst,
Elton Fulmer. ( Griggs, 1918, p. 16.) Ash, highly magnetic.

69-172, Livengood quadrangle, Plei ( Taber, 1943, p. 1438, 1454, 1467,
1472, 1474, 1475, 1477- 1480, 1484, 1486, 1495, ) Silt, fossiliferous,
Mechanical analysis, mineralogy. Index maps, generalized cross section,

69, 70. Kowak Clay or Yukon Silts. [NEY T. 3N., R. 1 E.],near town
of Chatanika, Cleary Creek. Analysts, J. O, Berry, T. C. Bruce,
A, T. Taylor. Silt, greenish-gray when wet; contains rock
fragments and mica.

69, [Calculated by compilers to include ignition loss.)
70, Analysis as reported in text; average of two or more
determinations.

71, 72, [SE{ T. 4 N., R. 2 W., unsurveyed],cut on Livengood Road, above
Cushman Creek. Analyst, L. Webb.

71, (Calculated by compilers to include ignition loss.]
72, Analysis as reported in text; average of two or more
determinations.

73. Mount Fairweather quadrangle. [19.4-19,7, 11,6-12.4], Glacier Bay,
Geikie Inlet area. ( Seitz, 1959, p. 63, 73, 74, pl. 6.) Argillite,
black, dense, hard; beds 1-6 in. thick. Mineralogy. Index and geologic
maps.

74, 15. Mount Hayes quadrangle, [Holocene. About 10.0-10.3, 7.2], Castner
Glacier, near Richardson Highway. Analyst, A, D. Harbin, ( Taber,
1943, p. 1438, 1472, 1474-1480.) Glacial flour; grain size, mechanical
analysis, mineralogy. Index map.

4. [Calculated by compilers to include ignition loss.]
75. Analysis as reported in text; average of two or more determinations.

76, Mount Katmai quadrangle. Holocene, 1912 eruption. [ About 6-7.5, 4.5-7],
Valley of Ten Thousand Smokes. Analyst, E. G. Zies; collector,
C. N. Fenner, Sample A28, ( Zies, 1929, p, 55, 56, 58,) Pumice,
thyolitic, light-gray. Apparent density about 0.85.

77. Mount Katmai quadrangle, Holocene, 1912 eruption. [About 9,1-9.6,
4.5-5],Kaumai Volcano. Analyst, George Steiger, Record 2753, ( Wright,
1915, p. 260; Clarke, 1915, p, 210,) Pumice. Norm.
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Table 2. —Analyses of samples from Alaska, Idaho, Oregon, and Washington,containing uncombined silica and clay each less than 75 percent; uncombined silica and clay each
greater than carbonate (Group B), common-and mixed-rock categories—Continued

Chemical analyses—Continued

Alaska—Continued

78 79 80 81 *82 *83 84 85 *36 *817 88 *89 90
50B88-2 __ 50B88-3  50B88-4__ 50B88-5 _ 50B88-6 _ 50B8S8-7 _ 50B88-8  50B88-9  50B8S-10 50B88- 11 50B88-12_ 50B88-13
$i0p ——cmcmmmm—e— 7653 75.56 71.92 69.37 64.61  65.98 68.00 67.43 60.85 57.99  75.08 63.56 64.36
AlOy womee - 12,31 12.10 13.30 14.28 15.40 14.93 14.58 1452 116.28 17.39 12,13 5.2 15.81
Feg0y mmmmmm e .46 Rl .81 1.44 1.97 1.91 1.66 .92 2.70 2.76 2.25 2.73 2.75
| 2 T - .96 1.06 1.97 2.54 3.50 3.11 2.75 2.95 4.68 4.75 : 3.61 2.50
Mgo . .___ e .00 .59 1.11 1.66 2.24 2.07 1.65 1.53 3.17 3.42 .82 2.48 1.99
Ca0 e 1.01 1.54 2.88 3.77 5.23 4.95 4.07 4.08 6.06 7.49 1.55 5.39 4.29
NagO oo ———— 4.15 4.09 3.99 3.78 3.18 3.81 3.92 3.88 3.84 408 e 4.00 3.62
| T — 3.05 3.00 2,53 2.18 1.77 1.74 1.98 2.16 1.35 1.06 e 1.62 1.56
mm——— .87 .13 .67 .56 .37 .37 .42 36 oo 1.33
___________ .25 .22 .16 .13 a6 .11 .13 } 67 8 { S A } 54 { .13
___________ .17 .19 .33 .47 .65 .59 .53 .55 .94 .81 .27 72 .59
————— .05 .01 .08 .16 .19 .13 4 ol e .22 .15
—————— .04 .05 .07 .09 .09 .09 07 e e .15 .10
S .01 .01 .03 .03 .03 .04 .02 .07 17
Cleeeeeeee .23 .20 .17 .14 .15 13 .18 .07 .09
BaO_ e .07 .07 .07 .08 .07 .08 .05 05 mmem mmmme ————

Total wecee 100,16 100.19 100.09 100.68 100.21  100.08 100.10 298.69 100.35 100.69 [92.10] 100.43 100.04

(o P 54,36,0 53,36,0 48,39,0 42,43,0 35,47,0 37,46,0 40,44,0 41,43,3 29,51,0 24,54,0 _._._._ 33,50,0 33,52,0
Alaska=—Continued ldaho
*91 92 *93 *94 *95 [ 97 98 *99 100 101 102 103
50B88-14 50B109-1  50B109-4 50B109-3  50B109-2 508114-1 50B145-1 _50B145-8  50B145-6 50B145-2 | 11B3-1  11B3-2
Si0y coocmmmemee  67.48 59.13 60.36 61.03 60.22  52.60 62.80 68.2 48.7 65.6 65.6 68.92 68.55
AlgOy e 14.51 15.10 16.93 16.63 17.31  12.96 15.47 11.4 14.9 14.1 15.8 16.22 7.45
F&30y mommmmmmm 1.46 2.14 2.53 1.73 1.90  %a.88 45.82 2.3 4.7 2.0 2.1 :
| o T 2.99 2.1 3.42 3.58 3.0 —mooee oo - 6.0 3.4 3.8 3.4 o
MgO _ . 1.66 1.32 2.70 1.75 1.70 3.07 3.67 3.8 4.2 .49 .M Trace
€20 e 4,02 3.76 6.08 4.43 4.98 6.41 7.65 .94 7.8 2.8 3.4 1.62
N3O e 3.88 3.76 3.72 4.52 4.34 1.17 1.40 3.5 2.1 4.3 4.2 1.56
KeOee e 2.20 3.54 1.42 2.47 2.41 1.52 1.81 .51 .92 3.0 2.8 4.00
HpO+ mcmcem _— .47 5.75 1.39 2.29 1.55 oo 81 o
HyO* e .15 1.48 .17 .13 5 e m——e mm———— mm——— .3 %1.60
TiO§ e .52 .57 .12 .70 .74  Present 72 1.2 .64 B £ .
PO§ e .26 .27 .16 .24 26 e .08 .22 .16 27 i e
MO e .09 .12 .13 .16 A7 e .24 .20 .18 12 e emmme
[ .08 02 e e cm——— —— ———— —— -
F. _ 01 oo 0T 0T e o e e —— -
Cle e .14 23 18 5 e e e e - -
;o T 06 e e 07 0T e e e e
Organic matter_ ____ .o~ e ermer mmemea  cmmeme  cemmme—  —m———— ————— ————— - 4.74
IgNition 1088 v o e e —— .01 .01 9,00 By6.01 B3 210.1 B34 901 6.00 ®6.40
btotal 99.98 ___.___ 99.98 99.54 e e e
Less O 08 eaa .03 03 s e e -
Total oeceme 99.97 99.95 99.74 99.95 99.51  98.62 98.62  100.8 98.4 100.5  100.2 99.92  100.00
Class mvcmmmememew  40,44,0  30,54,0 28,54,0  30,52,0  27,54,0 24,54,18 _____._ 45,40,0  17,56,11 38,47,0 36,49,0  42,50,3 54,33,14
ncludes PyOgn 'Reported as water and loss. » Sample dried at 110°F, ignition loss
%2105 = 0.00 percent. ® At 105°C. includes organic matter, small amounts of
9
%98.35 percent in text. Co;. €Oy, HyO, and sulfur.
4Total iron. 1 Not included in total.

B, . cdagi
SOxide of iron. .lgmnon loss includes ‘gain due to oxidation of FeO.
¢ Calculated from reparted MgCOg, CaCOy. COq, calculated from reparted MgCO; and CaCO;y.

Spectrographic analyses
[ sample 92, elements looked for but not detected: Be,Zn,Ge,As,Cb,Ag,Cd,In,Sn,Sb,Cs,La,Ta,W,Pt,Au,T1,Bi, Th,U. Samples 94, 95; Lab. Nos. 50-1852 SC and 50-1851 SC.
Elements looked for but not detected: Be,Ni,La,Pb. Sample 101, elements looked for but not detected: Zn,Ge,As,Ag,Cd,In,Sn,Sb,Re,T1,Bi]

92 94 95 101 | 92 94 95 101
Boeeo - 0.006 0.004 .0.003 0.002 |Sr. - 0.08 0.04 0.03 0.03
Sc - <.0005 .002 002 o Y e <.001 .01 .01 .006
V. .01 .01 .01 .002 |Zr. .030 .02 .02 .02
Cr. .0005 .0002 .0003 - |Mo .0005
N e -—- <.0005 Ba_. .20 .09 .08 .06
Como - 001 .002 .002 .0007 [Yb <.0001
Cu_ o= .003 .004 .004 .003 |Pb... —— .004 -

Ga_ .002 .003 .004 .001
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78-90. Mount Katmai quadraugle. Holocene, 1912 eruption. [About 8.6-8.9,
2,9-3.2],western side of valley of Katmai River, a little north of where

Mageik Creek enters Katmai River. ( Fenner, 1850a, p, 608, 610, 614-616,

617-622,) Pumice, Index maps, detailed measured section, correlated
measured sections.

18, About 7 miles south of Mount Katmai Crater, Fenner (1926),
Analyst, C, N, Fenner, Sample A-175, ( Fenner, 1926,
p. 676, 677, 680, 681, 694, 695.) Pumice, white, coarse;
mineralogy; almost free of phenocrysts; mixed with lapilli;
18 in, thick, Lithology. Norm; C.1.P,W. symbol.

79. Sample A-176, Pumice, terra cotta color, coarse to fine;
3.5 in, thick. Lithology.

80, Sample A-177. Pumice, buff, 11 in, thick. Lithology.
8

. Sample A-178. Pumice, yellow; 2 in. thick. Lithology.

#82, Sample A-179. Pumice, buff or reddish-brown, coarse; 9 in.
thick, Lithology. *Analysis shows 3.5 percent FeO, 5.6
percent alkalies; 7.5 percent CaO, MgO not calculated as
carbonate.

-

*83, Sample A-180. Pumice, gray, grades from coarse to fine; 50 in.
thick. Lithology. *Analysis shows 3.1 percent FeO, 5.6
percent alkalies; 7.0 percent CaO, MgO not calculated as
carbonate.,

¥

Sample A-181, Pumice, light-gray, grades from coarse at
bottom to grit at top; 8 in. thick, Lithology.

85

*86. Sample A-183, Pumice, light-gray, grit or coarse sand; 10 mm
thick. *Analysis shows 4.7 percent FeO, 5.2 percent alkalies;
9.2 percent CaO, MgO not calculated as carbonate.

Analyst, C. N. Fenner. ( Wilcox, 1959, p. 458, pl. 54.)

*87. Sample A-185. Pumice, light-gray. [Used for compu-
tations.] *Analysis shows 4,8 percent FeO, 5.1
percent alkalies; 10,9 percent CaO, MgO not cal-
culated as carbonate,

88, Sample A-185X, Pu
A-185.

Sample A-182, Pumice, light-gray, fine; 8 mm thick,

87, 88,

+» white; selected from pl

*89, Sample A-186, Pumice, light-gray: 28 mm thick. *Analysis
shows 3.7 percent FeO, 5.6 percent alkalies; 7.9 percent
Ca0, MgO not calculated as carbonate,

90, Sample A-187, Pumice, dark-reddish-brown in lower part;
purple above; 35 mm thick.

*31, Quadrangle, age, reference, maps, and sections as in samples 78-90, [ About
9.3, 3.7),about 4 miles south of Mount Katmai Crater, Sample A-505,
( Fenner, 1950b, p. 697.) Pumice, gray, coarse; 21 in, thick. Lithology.
*Analysis shows 3,0 percent FeO, 6.1 percent alkalies; 5.7 percent CaO,
MgO uot calculated as carbonate.

92, Rat Islands quadrangle. Tertiary or older, Amchitka Formation. [About
14,0-14,3, 2,6], Amchitka Island, south of Constantine harbor. Analyst,
E. J. Tomasi; spectrographic analyst, P. R, Barnett, Specimen 51-P-27,
( Powers, Coats, and Nelson, 1960, p. 523, 533, 534, 535, pl. 69.)
Obsidian tuff-breccia; more than 300 ft thick. Mineralogy, index of refrac-
tion, norms. Index and geologic maps.

*93, Rat Islands quadrangle. Quaternary, Patterson Point Formation., (5.5, 10.4],
Little Sitkin Istand, stream cut 0,9 mile north of summit of 1,980 ft

Alaska—Continued

mountain. Analyst, H. M, Hyman. ( Snyder, 1959, p. 171, 192, 194,
195, pl. 23,) Dacitic tnff, light-brownish-gray, hypocrystalline. Min-
eralogy, norm. Index and geologic maps, geologic section. *Analysis

shows 3.4 percent FeO, 5.1 percent alkalies; 8.6 percent CaO, MgO

not calculated as carbonate.,

94, 95. Rat Islands quadrangle, Late Plei i hnoi Island, Spec-
trographic analyst, E. L. Hufschmidt. ( Coats, 1959 p. 471, 479, 489,
492, 504, 505, 514, 515, pl, 59.) Tuff( dacitic pumice), light-gray,
fine-grained; volume estimated, Norms and Niggli numbers. Index and
geologic maps, geologic section.

*94, [17, 12],in gully about 2 miles south of Threequarter Cone. Analyst,
W. J. Blake, Lab, No, ID-20150, Sample represents full thick-
ness of deposit; 150 ft exposed. *Analysis shows 3.6 percent FeO,
7.0 percent alkalies; 6.2 percent CaO, MgO not calculated as
carbonate.

*95. [17.2, 11,5),in old cone. Analyst, R. N, Eccher. Lab. No,
ID-18550. Fragment of pumice from thin layer. Mineralogy.
Index of refraction. *Analysis shows 3,6 percent FeO, 6.8
percent alkalies; 6.0 percent CaO, MgO not calculated as
carbonate,

96, 97. St. Michael quadrangle. Holocene. [Abont 23.5, 9.0],St. Michael Island,
old rifle range on point that encloses the harbor. Analyst, T. C. Brnce.
( Taber, 1943, p. 1438, 1472, 1474, 1475, 1478-1480, 1481, 1484.)
Siltlike mantle, fossiliferous; from depth of 20 in, Mechanical analysis,
mineralogy. Index map,

96. [Calculated by compilers to include ignition loss.]
97. Analysis as reported in text; average of two or more determinations.

98- 101, Umnak quadrangle. ( Byers, 1959, p. 269, 280-282, 283-285, 289, pls. 39,
40,) Norms and Niggli values. Index and geologic maps.

98- 100, Analysts, S. M. Berthold, R. L. Hill, Leonard Shapiro,

98, Early to middle Tertiary. [About 17,1, 2,6],1 mile

southwest of Russian Bay. Argillite; bulkdensity 2,71,

*99, Quaternary. [About 19.9, 7.9] northeast Umnak Island.
Palagonitized tuff cone. Bulk density 2.48. *Analysis
shows 3.4 percent FeO, 3.0 percent alkalies, 1.2
percent TiOs; suggests 6.2 percent more CaO and MgO
than required for carbonate.

100. Quaternary, Okmok Volcanics. {About 18.9, 9.7],
seacliff southeast of Ashishik Point. Rhyodacite
pamice lapilli. Bulk density 2.45,

101, Holocene, [ About 13,7, 2, 9], north slope of Mount Vsevldof.
Analysts, W. W, Br » Leonard Shapiro; sp
analyst, A.T. Myers. Rhyodacite pumice. Bulk dennty 2.48.

Idaho
102, B k County. Pli . [Possibly T, 8 8., R, 36 E.],Marsh Creek
Valley. Analyst, J. E. Whitfield, Sample 35889a. ( Merrill, 1886,
p. 201, 202; Merrill, 1806, p. 134; Clarke, 1815, p. 82, 93; Mansfield,
1920, p. 10, 11, 117, pl. 3.) Volcanic ash, gray, friable; mineralogy,
screen size. Index and geologic maps, geologic sections. Possible use: -
Scouring and polishing preparations.

103, B k County. Hol . T.58., R, 33 E., near Fort Hall. ( Fremont,
1845, p. 163; Mansfield, 1820, p. 10, 11, 118, pl, 3.) Alluvium
( clayey soil mixed with fine sand),light-gray, fine. Index and geologic

maps, geologic sections.
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Table 2. ~Analyses of samples from Alaska, Idaho, Oregon, and Washington,containing uncombined silica and clay each less than 75 percent; uncombined silica and clay each

preater than carb (Group B), on- and mixed-rock categories—Continued
Chemical analyses—Continued
Idaho—Continued
*104 105 106 107 108 *109 110 111 112 113 *114 *115 *116
11B4-99  11B4-6 11B4-9 _ 11B4-18  11B5-2  11B6-3  11B9-1 11B9-7 1189-3  11B10-1  11B15-137 11B45-44 11B45-42
Si0 mccemcceeee  45.53 45.4 54.8 73.20 67.3 37.7 69.06 54.2 67.80 72.5  123.1 39.37 30.49
7.41 10.2 12.6 13.10 16.7 15.91 10.9 15.13 23.0 4.3 6.23 5.64
1.9 3.9 .37 1.7 1.21 1.2 4.61 .1 2.5 eee o ——
______ 836 3.17 2.5 e mmceme mmmmee ———— ———
144 e e .38 .2 1.09 5.3 1.80 05 e 1.18 .85
Ca0m e 20,11 3.6 3.5 .30 2.0 None 8.8 1.19 1.6 e 21.96 25.75
NagO —— 6.20 _o_____ ’1.62 1.6 -
KO e e —m———— ————— .88 _.___._ 43.96 2.8 e mmeeom e ———— [
HzO e e e 5.0 oo 1.98 2.2 e eemam e e mmemm R
TiOy ——_— - 6 oo 4 el .75 M6 il e mmemme —m———— ———
PyO§ coeeme eemee 120,30 3.0 1.6 I R Trace I S R 16.5 213.37 %18.46
MpQ. - 5,004 ——____ S Trace 08 o i mem e ———— ———
COp e 4.87 4 2 06 None 9.9 e e ememem 3.87 2.50
Semmmmme e e 2.1 B e e ——— ecoe e
V30§ mmem e T.09 .86 T8 e e e ———— .07 T.10
Cf e e 08 e mmmmm mmm e me  cemmee mmme—— Sr—ea— enemm- cem———- —memm—— m————— 07 .08
MoOy . .02 <.01
Organic matter ... 110.35 14.4 4.2 e e 3.8  __ 213.53  %10.91
Ignition loss_ - '13.3 13,0 emoee 9.3 0.6 e mmmmem 8.02 e 25.5 e me————
Total .. __ - [100.15] [95.6]1 [95.1]1 C[100.0]1 [97.2] [101.8]1 ®98.78 '[100.6] 98.55  [97.2] [71.9] [99.65] [94.76]
Class oo m 32,31,11 25,60,0 28,60,0 49,42,0 36,57,4 24,35,3 40,49,2 34,35,21 36,57,6 32,67,0 (13,42)2 28,31,8 21,28,
Idaho—Continued
*117 *118 *118a *119 *120 121 122 123 124 125 126 127 128
11B15-268 11B15-8  11B15-7  11815-6  11B15-14 11B16-8 11B16-9 11B16-10 11B16-16  11B19-21 11B19-17 11B23-1  11B28-8
292.2 33.5 36.2 32.2 36.4 71.43 3.7 66.4 71.24 71,73 13.70 85.21 68.5
3.4 6.1 6.7 6.4 7.2 11.63 10.6 14.8 12.72 4.79  13.58 8.75 22.0
1.4 22.25 29.59 29.7 22.63 .84 1.1 2.5 2.92 .30 1.60 .038 1.0
e m——— - .95 .64 1.8 1.09 .38 66 eemem mmmmem
————— 44 .53 .42 3.10 .12 .14 1.9 K .21 .09
34.6 22.9 18.8 19.9 19.4 .65 1.0 1.1 2.0, 1 .20
1.10 .92 1.1 3.16 2.32 .91
6.22 5.0 6.1 4.47 5.98 5.02
____________ 6.10 .18 1.38 3.53
U0 - R .39 6.8 2.9 .33 1.31 .85
______ .19 .18 .62 .51 .39 12
20.4 15.3 10.2 11.0 9.3 .01 .02 .12 .09 09 e e e
e e e m——— ——— .03 .02 .04 .07 .01
- 80 1.66 7.85 comeem < .05 .06 .40 02 . -
e .65 .83 1.02 .37 02 e emeem 01 e e e —meeem
.02 7019 T.024 1018 7028 oo e
2.08 ————— 09 —w————  m———— 08 e e e —c————
Organic mateer® ____ ______ 4.69 8.62 7.40 2.58 e
Ignition 1088 — e P15.6 %13.6 16.0 9.2 3.9 oo meem ———— ———— 7.8
Subtotal ... 101.70 ______ 99.84 ______ ———— 99.64 oo
Less O oo —— 288 oemn e e e meem, 208 o e 201 e mmemm mmmmm e
Total e [100.8] [100.2] [100.33 [101.9] [102.1] ¥[99.80] 100.2 99.4 [99.63] 99.68 100.26  [99.84]  100.1
Class —mcce - (15,24)14 20,40,2  21,44,10 18,48,4 21,34,16 50,41,0 54,38,0  37,49,0 45,42,1 45,44,0 48,450 7T0,24,0  28,71,0

See following page for footnotes.

Spectrographic analyses

[ C=1-5 percent, D=0.1-1 percent, E =0.01-0.1 percent, F =0.001-0.01 percent, G =<0.001 percent, ND =not detected. Sample 107: Quantitative spectrographic analysis,
Cr =0.0002, Cu=0.0017, Sr =0.002; sample 114, elements looked for but not detected: Li,Ga,Ge,In,Sb,Ta,W,Pt,Au,Hg,Bi]

109 114 118 118a 119 120 109 114 118 118a 119 120
B e ND ... G G E E E E E  deaa
| SN E F E E E E D ND
Na e D E D D D D E E E —————— E ——————e
.7 . D E E E F
Sc_ F F E E E E E
Timeeeem D D D D D D - ND . E e g
Voo D C ———— e mmm—— E E F F E F
e o D D D E D D ————— F F G F F
Mpo____ E F E E E C ND —————— E e ——————
Nioem oo E E E* D D D —————— ND E  cceeee E
CO e F ND . F F E ND E E E mmaaa
Cu e F E F F F F E ND E E E  cmeaa
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112,
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*114,

115, 116,
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DESCRIPTIVE NOTES
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{Und d page in

indicate source of analysis]

Idaho—Continued

Bear Lake County., Permian, Phosphoria Formation, Meade Peak Phosphatic
Shale Member. [T. 9 S., R. 45 E.],near Georgetown. Central Farmers
mine, ( Emigh, 1958, p. 27,29-31, fig. 1.) Generals When fresh,
phosphatic dolomitic shale, black, fine-grained, dense; when weathered,
shale, brown, soft; fossiliferous; 17-24 ft thick; contains pellets, Miner-
alogy, thin-section description, Sample: Phosphatic shale} 12 ft above
bottom of bed. Index map. *Analysis suggests 23.9 percent phosphorite,
2.2 percent more MgO and CaO than required for carbonate.

8ear Lake County. [Phosphoria Formation, Meade Peak Phosphatic Shale
Member. T, 14 S., R. 43 E.],Paris and Bloomington Canyons, ( Ravitz
and others, 1949, p. 308, 309, 320,) Use: Source of vanadium,
105. siltstone, 106. Shale,

Bear Lake County, Jurassic, Twin Creek Limestone. [About T, 118.,
R, 45 E.], Preuss Creek. Analysts, S, D, Botts, M. D, Mack,
H. H, Thomas; spectrographic analyst, Sol Berman. Lab. No, 152648,
( Galbrandsen and Ci 1960, p. 458-461.) General: Altered tuff,
pale-green or grayish-green, aphanitic; bed 5 ft thick, Sample: Chert,
Mineralogy. Index map.

Benewah County. Miocene, Latah Formation. Sec. 11, T, 46 N., R. 3W,,

railroad cut on east shore of Benewah Lake. Analyst, J. H. Jonte.
( Skeels, 1920, p. 25, 26; Hubbard, 1956a, p. 23, 24, pl. 1.) General:
Clay, white; 8 ft thick; overb 1ft. Clay, gray, yellow,
fine-grained. Physical properties, firing tests, Index map. Possible uses
Face brick, terra cotta, pottery, refractories, stoneware.

Bingham County, Phosphoria Formation, Meade Peak Phosphatic Shale
Member, Secs. 2, 11, 14, 15, 22, T, 4 §., R. 37 E., Fort Hall. Gay
mine, Collector, A. L. Service. Sample 12, ( Mabie and Hess, 1964,
p. 2-4,7,8,9,12,13,47,58,59,78,79; Service and Popoff, 1964, p.6,11,
12,28,31-33,63,) Phosphorite, brown, fine-grained, argillaceous, sili-
ceous; 11,3 ft thick., Mineralogy. Tonnage estimated. Index map,
compositional classification triangle; cumulative curves of grain size;
differential thermal curve, Physical properties, beneficiation tests. Pos-
sible use: Agricultural, chemical, metallurgical, *Analysis suggests
39,4 percent phosphorite. [For other analyses from same measured section,
see samples 89, 90, group P.]

Bonner County. Precambrian, Prichard Formation. [T. 65 N., R. 1 W.],
east shore of Pend Oreille Lake, north of Granite Point. Analyst,

J. G, Fairchild, Record C-405, ( Gillson, 1930, p. 111, 115; Wells,
1937, p. 28.) Argillite. Index map.

Bonner County. Pr brian, Wallace F ion. T. S5 N.,R.2E,,
southeast end of Howe Mountain, Quarry. Analysts, P, L. D. Eimore,
S, D, 8otts, 1, H, Barlow, and Gillison Chloe. Lab, No, 165261,

( Harrison and Jobin, 1963, p. K-3, K-15, K-31, pl. 1.) Calcareous
interlaminated green siltite and argillite. Index and geologic maps,
geologic sections.

Bonner County, [T. 54 N., R, 1 W,]},about 6 miles east of town of
Bayview, Pend Oreille Lake. International Portland Cement Co. ( Shedd,
1913, p. 175, 176.) Shale. Use: Cement.

Bonneville County, Pliocene, Salt Lake Formation. Sec, 13, T, 1 N,,

R. 38 E., about 3 miles southeast of town of Ammon. ( Savage, 1961,
p. 58, 59, figs. 3, 9.) Pumice; in beds 60-80 ft thick. Geologic map,
correlated columnar sections.

Caribou County. Phosphoria Formation, Meade Peak Phosphatic Shale
Member. NW{NE{ sec. 10, T. 8 S,, R, 44 E,, Mable Canyon. Spec-
trographic analyst, D. M, Mortimer, Sample VEM-319-47. ( McKelvey
and others, 1953b, p. 1, 2, 4, 14-18, 19, 23, pl. 1,) Phosphorite,
argillaceous; 160.1-160.9 ft from top of member. Trench sample.
Mineralogy. Index maps, detailed measured section. *Analysis suggests
38.2 percent phosphorite, [For other analyses from same measured section,
see samples 260-284, gronp P, ]

Caribou County. Phosphoria Formation, [Meade Peak Phosphatic Shale
Member. Secs. 2, 11, T. 8 S., R. 42E.] Conda mine. ( Emigh,
1958, p. 27, 28, 30, fig. 1.) General: When fresh, phosphatic dolo-
mitic shale, black, fine-grained, dense; when weathered, shale, brown,
soft; fossiliferous; 17-24 ft thick; contains pellets, Mineralogy, thin-
section description.

n Q. 1

Footnotes of analyses on preceding pages:

! Acid insoluble.,
‘Calcumed from reported Fe, P, C, or F.

Soda.

4Potash,

®Reported as recalculated from Mn.
®Manganese oxide.

TReported as V,

*Ignition loss less calculated organic.

%At 1,000°C,

carbon. probably graphitic.
Conuins FeSy, 0,76 percent,
B1nsoluble,

to be potassium.

1, F, Nore; ZrOg, 0.03 percent, accuracy of
determination, 0,005 percent; contains organic

2 Contains sodium; most of alkali thought

Idaho—Continued

*115, Sample §2. [Phosphatic shale], 4.5 ft above bottom of bed,
*Analysis snggests 31,0 percent phosphorite.
ple $15. [Ph ic shale], 12 ft above bottom of bed.
*Analysis suggests 42.8 percent phosphorite.
*117, Caribou County, Phosphoria Formation, Meade Peak Phosphatic Shale
Member, S}SWi sec. 34, T. 9S., R, 45 E., 15 miles by road
northeast of Georgetown, Deer Creek-Wells Ganyon area. ( Deiss, 1949,
p.61,62,64,83,85,91,94,pls.5,6; Lowell, 1952, p.2,9,12,13,15,16,
21-27,36,46,47,pls. 1,2,) Photphorme. dark- gray, massive, ovulitic,
nodular. Mineralogy. Photc grap T ge estimated. Index
and geologic maps, geologic secnom. correlated columnar sections.
Possible use: Source of h and v *Analysis
suggests 47.3 percent phosphmte.
118- 120, Caribou County. Phosphoria Formation, Meade Peak Phosphatic Shale
Member, Sec. 29, T. 10S,, R. 45 E., near Georgetown. ( Town, 1966,
p. 2-§, 1, 10, 12,) Phosphatic shale, black, nonfriable. Trench sample.
Mineralogy, thin-section description. Geologic section. Compositional
triangle, Beneficiation tests.

< 0]

*116,

1, N di

*118. Field No, CF-5. Phosphatic shale, dark-brown, nonfriable;
7.0 ft thick. *Analysis shows 0.6 percent S; suggests 36.3
percent phosphorite.
*118a, Field No, CF-6; 8.0 ft thick. *Analysis shows 0.8 percent S;
suggests 23.6 percent phosphorite,
*119, Field No. CF-7; 7.5 ft thick, *Analysis shows 1.0 percent S;
suggests 25,5 percent phosphorite.
*120. Fleld No. CF-11; 9.1 ft thick. *Analysis suggests 21.5 percent
phosphorite.
121- 124, Casia Gounty. Goou Creek district, Index and geologic maps, geologic

sections.

121 Late Miocene and early Pliocene(?), Payette(?) Formation.
NE{NW# sec. 2, T. 156 S,, R, 20 E, Analysts, L.N. Tarrant,
E.J. Tomasi, Sample B413. ( Mapel and Hail, 1959,
p. 225, 227, 231,) General: Volcanic ash, light-gray to
white; friable; beds from a few inches to more than 100 ft
thick; interbedded with shale,

122, 123, Pliocene, Salt Lake Formation. NE{SE4 sec. 24, T. 13§,,

R, 21 E. Analysts, P. L. D, Elmore, K, E. White,
S, D, Botts; collectors, N, M, Denson, J. R, Gill, Samples
147766 and 147767; drill hole C1. ( Mapel and Hail, 1959,
p. 230, 231, 232,) General: Volcanic ash, white to
light-gray, friable, Photomicrograph.

124, Salt Lake Formation. Sec. 32, T, 14 S., R, 20 E. Analyst,
Jean Theobald; collector, H. A, Powers, Sample B331,
( Mapel and Hail, 1859, p. 218, 229-231, pls, 46, 47, 49.)
General: Welded tff, black to dark-reddish-brown, dense,
stony; mineralogy. Photomicrograph.

125, Custer County. Eocene ?), Oligocene and early( ?) Miocene, Challis
Volcanics, [T. 6 N., R. 22 E., unsurveyed],about 25 miles due west of
town of Darlington, near Ramey Creek. Analyst, F. H. Nenerburg.

Lab, No. E 1805, ( Ross, 1962, p. 73, 80, figs, 1, 2.) Rhyolite wff.
Index maps.

126, Custer-Lemhi-Valley County. Challis Volcanics, possibly Germer Tuffa-
ceous Member, [T. 13 N., R. 16 E,, unsurveyed], near town of Bopanza,
head of Yankee Fork. Analyst, J. G, Fairchild. Records C-983 and
C-1003, ( Wells, 1937, p. 26, 27; Ross, 1962, p. 73, 83, 86, figs. 1,
2,) Tnff, Index maps,

Gem County. [T.6 N., R, 1 W,],about 3 miles south of town of Emmett.
Gem S$ilica Co. ( Kelly and others, 1956, p. 54; Canter, Kelly,and
Parsons, 1962, p. 20, 21.) Sand, Index map. Possible nse: Glass,

Kootenai County, Miocene. SEi sec. 8, or SW4 sec. 9, T. 50 N.,

R. 4 W., about 2-3 miles nocthwest of town of Coeur d'Alene, Roadcut,
Stockton deposit. Analyst, R, V. Lindquist, ( Scheid, 1952, p.5,6,8,9,
14-16,18,20,pls.1,2,fig.1,table 2.) Clay, pink, tan, and white; abont
10-20 ft thick; overburden 1-2 ft of soil. Mineralogy. Index and geologic
maps, geologic section. Physical properties, firing tests. Possible use:
Source of aluminum, brick, terra cotta, draintile,

cor

1217,

128,

“ Moisture at 105°C.

1 Noncarbonate carbon,

l‘lignition loss an approximate measure of
organic matter content if the rock does not
contain carbonates ( Lowell, 1952, p. 45).

17820 =0,07 percent,

16820 =0,10 percent; C1=0,02 percent.
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Table 2. —Analyses of samples from Alaska, Idaho, Oregon, and Washington,containing uncombined silica and clay each less than 75 percent; uncombined silica and clay each
greater than carbonate (Group B), mon- and mixed-rock ies—Continued

Chemical analyses—Continued

Idaho—Continued
129 130 131 132 133 134 135 136 137 138 139 140
11829-1 11B29-20  11B29-21 11B29-23  11829-22 11B20-24 11B20-25 11B29-9  11B29-43  11B29-41 11B29-46 11829-18
5i0y 70.6 66.5 68.3 71.9 71.1 72.8 69.1 68.60 73.9 69.9 65.9 66.79
ALOy 11.8 22.2 20.5 19.7 20.0 19.5 20.0 20.25 17.8 19.7 20.6 22.44
FeyOy 2.58 1.4 1.9 .29 .6 . 1.9 .1 2.5 2.6 3.6 1.10
FeO oo ———— 02 e mmmee —m——— .07
MgO oo .58 .21 .36 .14 .22 .07 .07 .38 .40
Ca0 ... 1.74 .45 .38 .19 .28 .09 .38 .24 .83
NayO, .26 .32 .00 .37 .03 .08 A0 e ccee e 04
Kq0. 6.32 1.15 1.59 1.01 .58 1.28 .17 1.95 .84
Hy0- 178 157 .19 145 179 .01 2 52 % 76
TiOy P .01 .1 .3 1 .35
P304 ——— .02 .02
50; ——— .02 .01
MnO, cmmmee mmmmme  mmm——— —————— ———— .00 mmmeee .009 .004
IgNItion 108 e e e 7.8 8.1 7.2 7.3 7.4 6.0 7.7 6.14 44.5 ‘6.3 ‘6.8 6.30
TOtA] et e [101.4]  101.6 101.1 101.7 1010 101.3  [100.4] 99.93  [98.8] [98.8] [97.6] 99.95
Class 47,44,4 26,73,1 30,68,1 37,63,1 35,64,1 38,62,0 31,68,1 32,64,1 40,59,0 32,66,0 25,71,0 26,71,1
Idaho—Contiaued
141 142 143 144 145 146 17 148 149 150 151 152 153
11B29-34  11B29-33  11B35-7 _ 11B35-41 11B35-8  11B40-1  11B40-2  11B40-3  11B40-4  11B40-5  11B40-6  11B40-8  11B42-1
5103 mmm e 68.57 72.04 57.30  552.4 68.95  70.4 62.9 4.7 70.3 81.7 66.0 54.2 52.48
AlOy e c———— 22,81 20,01 12.51 } 1.2 { 14.33 17.6 17.6 13.6 15.3 9.4 17.1 13.2 7.10
Fe103 commmemmcen 2.28 124 3.55 * 1.7 2.2 1.7 2.8 3.6 1.9 1.8 1.1 .63
FeOummmccmmcmem e e 1.23 .27 3.8 .60 .62 .21 1.2 3.1
MEQc e e .09 3.02 3.3 47 .26 2.9 1.3 .m 1.0 3.9 6.0 2.93
Ca0 oo .23 .31 11.66 16.7 2.13 .17 .19 .18 .52 .23 .22 5.8 14.60
NayO . } 199 5.08 1.2 1.8 2.8 1.4 3.1 .70 .80 .93
&) . m——— 2.58 4.9 4.3 3.1 4.1 2.0 5.6 3.8 1.76
::gf T i Fpo } 2.2 2.8 1.2 1.5 51 8.4 2.6 4.96
TiOy - .42 .64 .69 .48 .59 .34 .67 .56 .38
PyOg .10 .06 .16 .07 .20 .11 .10 .14 .20
MnO _.. - Trace .01 .04 .01 .01 .01 .01 .14 Trace
COp e e WG 61 Mg  Brire %3y L .05 .84 .08 .81 .05 .05 8.6 12.40
Total wwe e  100.84  100.45  100.00 97.4 %100.48 100.0 100.1 100.9 99.7 100.6  100.4 %100.2 100.37
Class mmm e e e 28,74,0 35,64,1 31,42,26 (34,3324 42,46,0 37,56,0 30,55,2 48,45.0 39,52,2 63,31,0 34,54,0 30,41,18 37,30,27
Idaho—Continued Oregon Idaho—~Continued Oregon—Continued
154 155 156 157 158 159 154 156 156 157 156 159
11B42-4 11B44-2 36B1-46 36B4-4 11B42-4 11B44-2 36B1-46 36B4-4
$i0) cemmmmm ————  68.29 73.52 [ 72.50 81.27  64.98 |TiOg_.-o 0.45 0.50 oo
AROY ceecmceeeew  13.25 11.85 16 9.93 11.13 2127 {COp o comme e P13 .09 .10 8g5.11
Fep0f —ommmmmmeee 1.62 1 .0 4.58 5.02 ¥3.63 {505 ____ .03 03 e
.82 A3 o .54 .61 .62 |a . .04 04 n
2.17 .65 1.0 .60 .66 .57
2.19 227 e .33 .36 .90 Total . [96.20] ... [100] 99.86 99.90 100.08
4.92 6.16 ___e__ .16 A8 e
B0+ e $.83 oo oo |Clast__ 43,42,6 __.... 42,56,2 50,48,0 ___.___ 23,74,2
3% S, } 2.34 R { 2478 oo e
*Moisture below 100°C. T Alkalies and undetermined. ® Includes water.
2 At 105°C. % Above 105°C. B1.0ss on ignition, chiefly COy.
Mpo. ? AL 212°F, M5,L10,510, reported as wace; ZrOy=0.03 percent;
4At 1,000°C. ® Ignition los. BaO=0.08 p ; C1 and F reported as 2.
$ Acid insoluble. Uignition loss, includes BFesy = 0.31 percent.
$Total Fe. moisture at 212°F, ®includes FeO.
Semiquantitative spectrographic analyses
148 147 148 149 150 51 | 146 147 148 149 180 T
Bl e 0.000x 0.000x 0.000x 0.000x 0 0.00x |SEm e 0.00x 0.00x 0.00x 0.00x 0.00x 0.00x
R e .00x 00x .00x O0x .00x .00x ——————— .00x .00x .00x .00x .00x .00x
€ e .00x .00x .000x .00x .000x 00X ZP e .0x .0x .0x .0x .00x .00x
Vomrreee e .00x 00x .00x .0x .00x 00X |B8 mmeme .0x X .0x X J0x .0x
Clcceecccccmee (00X .00x .00x .00x .00x L00x [Laceeeoo 00X 0 0 0 0 0
) S, .00x .00x .00x .00x .000x 00X | Ybemeae .000x .000x .000x .000x .000x .000x
[ o] .000x .00x .000x .000x 0 0 | Y. .00x .00x .00x 0 .00x 0

[ ——— -~— .00x .000x .000x 0 .000x 0
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129. Latah County. [Miocene.] SWi sec. 11, T. 39 N., R. I W., or SE}
sec, 6, T, 39 N,, R, 1 E,, about 5 miles south of town of Helmer,
railroad cut. ( Hubbard, 1956a, p. IQ.E, pls. 1, 2,) Clay. Index and
geologic maps.

130- 133, Latah County. Miocene. [T. 39 N., R, 3 W.],near town of Troy. Analyst,
R. V. Lundquist. ( Tullis and Laney, 1933, p.481,483,485-491,493,495.)
Clay, white or tan. Mineralogy. Index map. Use: Face brick, firebrick,
terra cotta, sewer pipe, stoneware, draintile, roofing tile, structural tile.

134, 135, County, age, analyst, reference, map, and use as in samples 130-133,
[T. 39 N., R. 4 W.), near town of Joel. Clay, white, Mineralogy.

136. Latah County. Miocene, Latah Formation. NE}NW} sec. 16, T. 40 N.,
R. I W., 0.5 mile north of Helmer. A. P. Green Co. pit. Sample 5C-2.
( Ponder and Keller, 1960, p. 44-47, 50, §3-55, 5_’1, §8.) Clay, white,
sandy; 15 ft exposed. Mineralogy, microscopic description. Index and
geologic map, diagrammatic section. Size analyses, mineralogical
analyses, Possible use: Fire clay.

137- 139, Latah County. Sec. 24, T. 40 N., R. 3 W., about 3 miles southwest of
town of Deary, ( Hosterman and others, 1960, p. 2, 3, 7-10, 16, 17, 19,
20, 21, 24, 29, 37, 89, 111, 112, pls. 1, 2, 6,) Clay, micaceous.
Mineralogy. Weighted composite sample; sample taken at about 5 ft
intervals or where clay showed a marked change; overburden averages
15.9 ft. Tonnage estimated. Index and geologic maps, correlated
columnar sections, geologic sections. Log of drill hole, Possible use:
Source of alumina, refractory brick, draintile.

137. [Miocene.] NEj sec. 24, Drill hole O1-108, Clay, gray and
tan-gray, sandy; depth 91.3-135.4 ft.

138. [Miocene.] NEi sec. 24, Drill hole O1-209, Clay, varicolored,
sandy; depth 68-114,2 ft,

139. Middle to late Miocene, upper part of Latah Formation. SEi
sec. 24, Drill hole 01-209, Clay, varicolored, some beds
sandy; includes 0.6 ft bed of limonite; depth 10.5-84.6 ft,

140, Latah County. Miocene. NWiNWi sec, 33, T. 40 N., R. 3 W., about
4 miles northeast of town of Troy. ( Ponder and Keller, 1960, p. 44,
45, 47-50, 54, 55, 57, 58.) Clay, white to cream, poorly indurated;
overburden, 1-20 ft, Mineralogy, microscopic description. Index and
geologic map, size distribution analyses. Possible use: Fire clay. [For
analysis of parent rock, see sample 68, group M.]

141, 142, Latah County. Miocene, Northwest corner sec. 33, T. 40 N,, R, 3 W.,
about 4 miles north of Troy, Idaho Firebrick and Clay Co., Benson pit,
( Hodge, 1938e, p.495,496,503,610,639-643,644,646,649.) Generals
Kaolin, white, fine-grained; maximum depth in pit, 80 ft; overburden,
mineralogy. Tonnage estimated, Index and geologic maps, geologic
section. Use: Brick. Possible use: Paper filler, ceramic whiteware.

141, sample: Clay, gray. 142, Sample: Clay, white.

143. Nez Perce County. Late Triassic, Martin Bridge Formation, shaly member,
NWi sec. 34, T. 32 N., R, 5 W,, about 30 miles south of town of
Lewiston, Lime Point, Analyst, A, B. Lort; collector, H, S, Gale,

Lab, No, 3745. ( Eckel, 1913, p, 136-138; Hubbard, 1956b, p. 12, 13,
fig. 2; Savage, 1965, p. 18a, 20, pls, 1, 2, fig. 1.) Shale; average
of 45 samples from exposures, Tonnage estimated, Index and geologic
maps, geologic section, Use: Portland cement,

144, Nez Perce County. Late Triassic, Hurwal Formation. Sec. 14, T. 32 N,,
R. 5 W., 1.5 miles up Billy Creek. Analyst, George Hsn, Sample
3Dh S L 166, ( Savage, 1965, p. 18a, 18b, 18c, 19, 20, pl. 1, fig. 1.)
Shale, calcareous, Tonnage estimated. Index and geologic maps,
geologic section. Possible use: Portland cement,

145, Nez Perce County. Holocene. [T. 30 N., R. 1 W,] Cottonwood Canyon,
Cottonwood Creek. Analyst, W, F, Hillebrand. Record 1906, ( Russell,
1901a, p. 33,34,pls.1,2; Clarke, 1904, p,158.) Volcanic dust, white,
fine; from few inches to 6 ft or more thick. Index and geologic maps.

Idaho— Continued

146 - 151, Shoshone County. Precambrian, Analysts, H. F. Phillips, P. L. D, Elmore,
K. E, White; spectrographic analyst, J. D. Fletcher. ( Ross, 1963, p. 27,
28, 48, 50, 57; Hobbs and others, 1965, p. 5, 23-28, 35, pls. 1, 3, 4,
6.) General mineralogy. Index and geologic maps, geologic sections,
Triangular diagram.

146, Upper part of Prichard Formation, Probably secs. 9, 10, T, 48 N.,
R. 5 E., unsurveyed, near town of Burke. Lab. No, 54-418sC,
Argillite and quartzite, laminated,

Prichard Formation, Probably T. 47 or 48 N., R. 2 E., Pine Creek
Road. Lab. No, 54-423SC, Argillite.

Burke Formation, [NW4} T, 48 N., R. 6 E,] Glidden Lakes.

Lab. No. 54-417SC. Quartzite or subgraywacke. Generalized
measured section.

St. Regis Formation, Probably sec, 32, T. 48 N., R. 5 E. At
portal of Rock Creek adit. Lab, No. 54-416SC. Argillite,
medium-gray. Surface sample,

St. Regis Formation, [Sec. 8, T. 50 N., R. 5 E.]J, near Murray,
Little Baldy Mountain, Lab. No, 54-4298C, Argillite,
quartzose, or subgraywacke; medium gray.

Lower part of Wallace Formation. Probably sec. 3, T. 47 N.,

R. 4 E., or secs. 27, 34, T, 48 N., R, 4 E., Placer Creek Road.
Lab, No. 54-420SC, Argillite interbedded with quartzite.

147,

148,

149,

150,

151,

152, Shoshone County, Wallace Formation. Sec. 31or 32, T, 556 N., R. 2 E,,
outcrop along road from Summit Campground, Analysts, P.L.D, Elmore,
S. D, Botts, 1. H. Barlow, and Gillison Chloe. Lab. No. 155262,
( Harrison and Jobin, 1963, p. K3, K15, K37, pl, 1.) Blue-gray
intertaminated dolomitic siltite and dolomitic argillite, Index and
geologic maps, geologic sections.

153, Twin Falls County. [T. 9 S., R. 18 E.], near town of Shoshone Falls.
Analyst, W, F. Hillebrand. Record 1950, (Russell, 1902, p. 136, 137-
139; Clarke, 1904, p. 367.) Aeolian sand, light-yellow, fine, homoge-
neous, Physical properties. Index and geologic map.

154, 155, Twin Falls County. [T. 10S., R. 13 E.], town of Castleford. ( Williamson
and Burgin, 1960, p, 4J) Pumice. Mineralogy.

154, Pumice. 155. Glass fraction of the pumice.

156. washington County. [T. 11 N., R. 6 W.], 10 miles west of town of Weiser;
exposed in creek bank, Sample 79. ( Skeels, 1920, p. 67, 69.) Shale,
gray, fine-grained; 6-ft bed; overburden, 10 ft, Index map. Physical
properties, firing tests. Possible use: Face brick, pottety, terra cotta.

Oregon

157, 158, Baker County. Miocene, probably correlative of Mascall Formation.
SE4NW} sec. 11, T, 8S., R, 42 E,, about 20 miles east of town of
Baker,on Clover Creek. Analyst, E. T. Erickson. ( Moore, 1934a, p, 5,
6, 11; Moore, 1937, p. 53-55, 109, 114, pls. 1, 6; Wells, 1937, p, 45.)
Diatomite; white when dry, yellow when wet; contains pebbles; from bed
9 ft thick; section, 15 ft thick, Ridgway color notation. Index map,
detailed measured section, microscopic examination; photomicrograph.
Possible uses General uses of diatomite [ concrete admixture, filtration,
insulation].

157. Analysis used in computations.
158. Analysis recomputed to a water-free basis,

159. Clatsop County, Sec. 35, T. 8 N., R. 10 W,, southwest of town of Astoria.
Gladding, McBean and Co. ( Hodge, 1938f, p. 842, 844, 845, 848.)
Clay; contains thin beds of organic matter; sectioned from top to bottom,
as follows:

Feet
Overburden - - - - e e 4
Clay, brownish ————-———— 3.5
Clay, buff to gray ———-——- 4.5+

Use: Sewer pipe, draintile,

21
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CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS IN ALASKA, IDAHO, OREGON, AND WASHINGTON

Table 2. —Analyses of samples from Alaska, 1daho, Oregon, and Washington,containing uncombined silica and clay each less then 75 percent; uncombined silica and clay each

_greater than carbonate (Group B), common- and mixed-rock categories—Continued

Chemical analyses—Continued

Oregon—Continued
160 161 162 163 164 165 166 167 168 169 170 171 172
36B4-5 36B5-81  36B6-12 36B6-11 36B6-7  36B6-8 36B6-9  36B6-6 36B6-5 36B7-2  36B9-12  36B9-6  36B9-13
Si0g —ooen [ 67.62 58.0 68.4 68.1 82.90  81.90 83.16 82.42 82.42 67.15  71.72 84.32 80.5
AROy meecceee  114.38 16.5  mmen —— 19.69 19.58 19.65 9.87 9.17 13.30  13.77 5.20 7.7
Feg0y mmcccomman 5.22 : { 23.79 8.08 .628 .896 .653 147 .18 1.36 .55 2.42 2.72
5.3
FeO ! - 188 o e
Mgo 1.6 —————e .58 .08 .62 .52 .39 Present
Ca0 8.8 e meee - 1.68 1.68 3.88  Trace 1.53 2.3
NayO 2.8 memn e 2.74 _____ 3.08 4.54 ... Present
KgOumm - e SR 1.92 e 1.63 375 e o
HyO- 4(27.0) $15.0 515.0 e cemm— mm———— %8.22 3.92  _o_._
TiOg .8 8 158 . ———— 25 mm .38
PRO§ mmo e e mmmeee e mmemee e e mmmmmm  —m———— mm——— —————— 06 e e
MDO et e e e —eemem —emmme e ——— e e e ——— 02 e o
SOy $2.3 - . e m——— ———
Cry04 4.03 8358 e
710y .25 25 s mmees  mmmmmm  mmmmmm  —mmmee  cmmeee  cmmm—me  meme—— ——————
AU+ Pl e %<.001 9<.001 e e s e e mv—— a—— ————— —————
Organic matter. oo —— e mme— } ® 50 { * 51
IgNition 108 mcccmee cmemme 6.8 58 e 9.67  ®None : 3.96
Total ——eee__ [87.22] (96.61 ([97.81 [95.8] (98.22] (92.38] (93.46] 100.49  (94.13] [100.64] 99.7a ®98.48  [98.1]
Class e ——— 36,56,0 23,62,3 59,36,0 59,34,0 65,81,0 64,31,0 65,31,0 64,30,0 65,330,838 42,46,8 47,43,0  72,25,2 64,30,3
Oregon—Continued
173 174 *175 *176 *177 *178 *179 *180 *181 *182 183 184 185
0-15 36B10-16 36BM0-17 36B10-20 36B10-14  36B10-10 36B10-37 36B10-36 36B10-24
[ Te NN | S | 55.15 42.01 44.39 47.09  45.6 42.68 42.18 46.48 44.73  80.84 83.62 66.95
AYOy mccmcmceae 160 ®g.15 .28 None None  None None None .16 } 118 {‘10.4'1 13.41 14.86
FeyOp oo .3 1.6 3.39 .08 2.81 2.2 .22 1.51 3.54 : .949 .609 6.92
FeO, - .12 or e e oo —em——— ————
MgO 2.22 36.38 15.62 25.94  21.7 18.79 5.28 29.79 10,56  omeeoe e 2.18
Ca0 10.48 .24 .16 .50  None .27 .13 None - 2.43
NagOm oo e m } uy { 1.00 18.28 ———— -
KgOo e e S, _— : .50 1.58 ————
O+ mmccccmce cecaea D659 oo 9.04 10.09  11.0 10.30 8.16 10.76 6.99 e cmmmme m—————
HyO- 2270 e 6.45 5.40 5.3 6.82 5.32 4.62 »3.87
TiOf o S
NiO. 2.62 24.22 8.52 9.0 20.44 317.08 5.42 27.57
Ignition 1088 - memeem 5.8 Y364 ol s mem—— ——— e Y408
Total ceemeee 100.0 99.79 100.48 99.94 100.35  100.8 99.52 99.66 100.77  Fgo.90 (92.26] [93.64]  97.42
(o P ——— —ee— 48,51,0 29,53,8 38,23,0 44,16,0 44,21,0 43,21,0 42,18,1 40,17,1 42,23,0 43,19,0 61,34,0 66,30,0 33,58,8
Oregon—Continued
*186 *187 187a *188 *189 *190 *191 *192 *103 *194 *185 *196 *197 *198
36B10-41  36B10-47 36B10-48 36B10-42 36B10-43 36B10-44 36B10-45 36B10-46 36B10-39 36B10-49 36B10-31 36B10-27 36810-32 36B10-34
S0 -  45.9 48.3 62.2 46.4 46.7 46.4 46.4 48.1 4.8 46.5 46.00  40.00 36.6 a7.8
AlyOy —_. 2.06 2.6 .M 1.9 .94 2.2 3.4 3.5 3.1 1.5 2.00 2.00 1.2 1.2
FeOy? 12.9 15.4 7.2 12.94 18.9 16.0 18.2 17.2 21.7 13.2 12.04  12.01 7.9 9.2
| T v —— ————— 4.0 2.9
MgQewem  24.9 22.3 16.9 31.0 27.2 21.6 18.0 19.2 1.8 27.1 29.40  29.00 26.2 21.7
CaO e .95 2.0 .50 1.3 2.7 .21 1.1 1.0 K K .20 .04 K] .8
1O 4.0 v———— —————
PyOs - 03 e .030 .07 .04 06 o - .09 .14 .034 .005 .005 .06 .03
MnQuo oo - 22 222 e e
[ 001 e .001 .003 .047 AT e .01 .02 .011 .01 .01 .016 .008
[ T— .26 .93 .29 .54 .68 .58 .81 ®1.05 1.0 .64 .59 ® 80 .1 .5
Moo 1.8 3.0 2.9 1.46 1.38 1.46 1.5 1.4 1.4 1.65 1.37  ®1.40 1.50 1.65
COmmme e .004 .009 .004 002 cme e cmeeee  c——— - cmm—ee e———— .01
Cu. ———— .02 02 e
Afemce mmmmr e e e e e e e - Nil ————
;TN Nil Nl e
Ignition loss. _ e e 7.8 oeenm 7.20 . 7.5 ®7.4
Total . [88.8] [94.5] [9.7] ([95.6] ([98.6] ([94.7] ([90.4] [99.4] (9.7] (99.1] 2![99.4] (97.0] [96.3] [99.0]
Class ... 28,37,14 26,44,2 53,19,14 28,37,1 24,44,0 24,45,1 20,54,8 23,51,5 15,61,6 29,367 29,35,8 23,35,7 36,22,10 35,259
See following page for f




160,

161,

ANALYSES OF SAMPLES 23

DESCRIPTIVE NOTES

"

[Und d page
Oregon—Continued

Clatsop County, SE} sec. 12, T. 8 N., R. 11 W, Fort Stevens area,
( Carter and others, 1964, p.2,5,12,19,20.) Sand, from dunes. Index
maps. Screen analysis, beneficiation tests, Possible use: Glass,
Columbia County, Late Eocene and early Oligocene, Keasey Shale.
[T. 4 N., R, 5 W.] near town of Keasey. ( Mason, 1951, p. 11, 12,)
Siltstone, twffaceous, fossiliferous. Index map. Use: Aggregate.

s in reference indicate source of analysis]

Oregon— Continued

50-75 ft thick; upper deposit probably 100-200 ft thick. Mineralogy,
microscopic examination, Ridgway color notation. lndex maps.
X-ray patterns and differential thermal analysis. * i
varying amounts of NiO; MgO and CaQ not calculated u carbonate.
#1175, SWi sec. 16, roadcut, Clay, light-colored; bulk deasity 2.57.
#176. SW{ sec, 17. Quartz garnierite, veinlike mass, bluish-green;

162, 163, Coos County. [Holocene or Pleistocene.] S} sec, 33, T. 26 S., bulk density 2,69,
R. 14 W., 13.5 miles north of town of Bandon, Coos Bay area. Analyst, #1177, SEf sec. 17, Garnierite quartz veinlets, yellowish-green; bulk
under direction of A. C. Rice. Samples 33-1, 33-2, ( Hundhausen, density 2,58.
1947, p. 2-4, 7-13, figs. 1, 4-6.) General: Alternating layers of #178, SE4{ sec. 17. Gamlerite quartz veinlets, yellowish-green.
black, brown, and gray sands; composite samples of black sand from *179. SE{ sec. 17, Quartz garnierite, veinlike mass, bluish-green;
drill holes and pits; represent the mine-run sand, Mineralogy. Deposit: bulk density 2.67.
Chromiferous sand layers range from 14 to 18 ft thick; overburden, #180, SE} sec. 16, Garnierite, dark-green; thin veinlet; bulk
0-21 ft. Index and geologic maps, geologic sections. Beneficiation density 2,98,
tests, Use: Source of chromite, #181, NE} sec. 20, Garnierite quartz veinlets, yellowish-greeng
1647168, Coon Counry. ( Carter and others, 1964, p. 2, 5, 6, 9 12, 18-21.) *182, Doy luCoumybm d:::iet?r:mny.ss. Sec. 17, T. 30S., R, 6 W., sbout 3
Sand, from dunes. Index maps. Screen analysis, beneficiation tests. » Doug y  O%Ce 2fs 2o S Ses Be B Tee
Poau.)ler use: Glass. P " yab miles northwest of Riddle, Nickel Mountain, Owner, E. F. Adams.
164, Nwi sec. 13, T. 28 S., R. 13 W., Tenmile Creek ares. Owner, Analyst, F. W, Clarke. Record 792, (Clarke, 1888, p. 483, 484-487T;
Maurice Duval. Sample J-2 Pecora and Hobbs, 1942, p. 205-207, 212, 213, 215, 222-226.)
165, Se ";0“15 vw‘ 21 mzx;eso '33 T.2%s5.. R 18 W.. Notth Genthite, dark-apple-green, compact, amorphous; deposit from & few
‘ (g' B.l :'rea ' Sl;n l' K-;: * 'C °* u; l;. o feet to 60-70 ft thick, averages about 20 ft, Mineralogy. Tonnage
166, se °°1'5 ,i'. 24; R ‘)1: W z:"mp. ompcdo"ump : estimated, Index and geologic maps; sketch of a vertical section.
s 36Ce D e e o area. Ownel, Possible use: Source of nickel, *Analysis shows 27,6 percent NiO;
Maurice Duval, Sample L-Comp. Composite sample. Min- MgO not calculated as carbonate
eralogy. Geologic map. .
183, 184, Douglas County. ( Carter and others, 1964, p. 2, 5, 12, 19-21,) Sand,
167. Coos County, Sec. 27, T. 24 S., R. 13 W., Rogers area, Owner, from dunes. Index maps. Screen aalysis, beneficiation tests, Possible
Maurice Duval, ( Carter and others, 1964, p. 2, 5, 7, 9, 13-19, 21,) use: Glass
Sand, composite sample, Mineralogy. Index maps. Beneficiation 183, N} sec. 82, T, 20S., R, 12 W,, Tahkenitch Lake area.
tests; screen analysis. Possible use: Glass. Ssmple H-2
168. Coos County. W4 secs. 15, 27, T, 24 S., R, 13 W,, near town of o
. . . .o R, 13 W, . Sample I-
Rogers. Deposit O-1, sample C. ( Carter and others, 1962, p. 27-29, 184 Seéo‘:-;. TCo?:pil;t: ntnple » Umpqua River area pe
o) Send, from op of dune. Minerdlogy. Scroen saslysis. Index 185, Douglas County. [T. 27S., R. 6 W.],near town of Roseburg. Analyst,
p. Fosible use: Glas, ceramic ware. W, Michaelis, ( Eckel, 1913, p, 308.) Shale, dark-gray; contains
169, Crook County. Sec. 21, T. 16 S., R, 17 E., southeast of town of caleite seams. Physical pzopemc:—Poutble use: Cement
Prineville. Analyst, L.L.Hoagland. (Oregon Dept. Geology and Mineral 186- 193, Douglas County * [T. 29 or 30 S., R. 6 W.],about 5 miles northwest of
Industries, 1950a, p. 27-29; Mason, 1951, p. 16-18.) Rhyolite tuff, white, " Riddle, Nickel Mountain, Owner, Hanna Development Co. ( Cremer,
dense; uniform texture. Physical properties, mineralogy; bulk density 1954 .P 2, 5, 6.) Nick;llfexous 'irou-bearlng tock. Mineralogy.
182, Index of refraction. Index map. Possible use: Dimension stone. Tonn.nge. estimared. Possible use: Source of ferronickel. *samples
170, Deschutes County. Late Tertiary and Quaternary. Sec. 30, T. 218,, contain varying amounts of Ni; MgO and CaO not calculated as
R. 13 E,, pumice cone on southwest shore of East Lake, Analyst, carbonate
J. J. Fahey. Record D-114, ( Moore, 1937, p, 155, 167, 168-1170, 86 m; c-1 487, Lot C-2
173, pls. 1, 16,) Pumice, light-gray, finely vesicalar; mineralogy. 1872, Lot c-3. ’ ’
Estimate of cnbic yards. Physical properties, mechanical analysis. 188, Lot D '
Index and geologic maps, Possible use: Abrasives, lightweight concrete 4189, Lot E-3. From 100-ft test shaft.
aggregate, carrier, insulating material, acoustic plasters.
#190, Lot E-5. From 100- ft test shaft.
11, Deu:hutes County. [T.14S.,R, 12 E.],7 miles west of town of
T A Co. (E y-Wilmot, 1928, p. 102, 108, 108 #91, Lot F-3. From surface trench.
= y y ' Ee — #192, Lot F-5. ( Hundhausen and others, 1954, p. 1, 11, fig. 1.
pl. 14.) Dlatomite interbedded with other sediments; beds 1-5 fe hicly 9. LonF-S. { Hunduassen aod oten, 1964 p- 1, 21, fig- 1)
muximu: h (; 4::: wecsd i3° lf;;dc‘ Ph o #193, Lot F-8, From surface trench,
graph. Use: Concrete admixture [implied]. *#194- %196, Douglas County. T. 30S., R. 6 W, 3-5 miles northwest of Riddle,
172, Deschutes County. [T. 15S., R. 13 E.],near town of Redmond. Analyst, Nickel Mountain deposit, ( Zapffe, 1949, p. 83-85, 86.) Laterite,
rrgl:::it:::;u( Normaa aad Rnlston. 1942, p. 361, 362.) Distomite, reddish; average thickness about 20 ft, Mineram Possible use: Source
¢ kel, *S 1 i i f Ni or NiO; MgO and
178, Deschutes County. [T. 17 S., R. 12 E.],town of Bend. Analyst, gflgtcnm cllcuht;d as cm‘m::yms o : a
Anthony Centenero; collector, R. L. Nichols, Sample B-1. ( Pask and *195. Analyst, H, E. Peterson. (Ravitz, 1947, p. 4, 5, 6, 8, 9, 37,
Davies, 1943, p. 3, 10, 20, 22, 23, 26.) Clay, contains free quartz, 39.) Depocit: Nickeliferous weathered peridotite, little
Mineralogy; thermal analysis curve, " T esti d. Beneficiation t;m
174. Douglas County. Eocene, Wilbur Tuff Lentil. Sec. 33, T. 25 S., Possible uses Source of fermnickel :
R. 5 W., a few miles northeast of town of Wilbur, Analyst, H.N. Stokes, 3
" 197, *198, Douglas County. [T. 30 S., R. 6 W.],near Riddle. Analyst,
Record 1787, ( Diller, 1898, p, (2] [4]: Clatke, 1915, p. 202.) Tuff, ' o B, petanon. ¢ Ravitz, 1947, p.]4'. 5 6. 8, 5, 10, 37, 39,
Index and geologic maps, geologic sections, Former use: Cement, S ed veridotite. littl burden. Mineral
175-181, Douglas County. Probably Miocene. T. 30 S., R. 6 W., near town of Nickeliferous weathered peridotite, little overburden, Mineralogy.

Riddle. Analyst, K. J. Murata. (Pecora and others, 1949, p. 13-16,
18, 20,) General: Garnierite, greenish, claylike; lower deposit

Footnotes of analyses on preceding pages

Tonnage estimated. Beneficiation tests, Possible use: Source of
ferronickel. *Samples contain varying amounts of Ni; MgO and CaO
not calculated as carbonate,

‘lncludes TiO;. " * Sulfate, 15 Above 110°C.
* Calculated from reported Fe, Fe' ', P, Ma, of C. ? Ounces per ton. 14t 110°C,
% Iron oxide. ¥eo,. 1 ime, sulfates, chromium,
4 Not included in total. g9 82 percent in text. and cobalt could not be detected.
Moi ges about 15 percent as mined. 249,51 percent in text. %Cr30,.
*H,0, B jncludes TiOg and PyOs. #nio.

T At 105°C. % Mainly alkalies and aikaline earth. * A 1,000°C.
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CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS IN ALASKA, IDAHO, OREGON, AND WASHINGTON

Table 2. —Analyses of samples from Alaska, Idaho, Oregon, and Washington, containing uncombined silica and clay each less than 75 percent; uncombined silica and clay each

greater than carbonate (Group B), common- and mixed-rock categories~Continued

Chemical analyses—Continued

~ Oregon—Continued
*199 *200 *201 *202 *203 *204 *205 *206 *207 *208 *209 *210 *211
36B10-35  36B10-33  36B12-9 _ 36B12-12 36B12-6  36B12-8  36BI12-17 36B12-13  36B12-11 36B12-16 36B12-15 36B12-14 36B12-4
Si0p memm . 44.2 418 55.7 56.0 55.0 55.3 59.2 56.2 55.9 56.9 56.6 56.5 54.2
ALO§ e 1.6 1.3 17.9 16.9 17.3 17.4 16.9 17.1 17.7 17.7 16.6 17.4 17.1
Feg05 mommmmmeeee 8.2 g7 2.6 2.4 2.1 2.2 1.6 1.8 2.3 2.4 2.1 2.4 2.2
245 2.2 4.3 4.6 5.4 4.9 4.2 5.3 4.4 3.7 4.6 4.1 4.5
28.0 27.2 3.1 3.8 3.7 3.9 2.1 3.5 3.3 2.8 3.6 2.9 3.2
.8 .8 4.7 5.8 5.4 6.1 5.2 4.8 6.0 5.7 5.3 5.5 5.9
4.1 3.1 4.2 3.4 3.9 4.3 3.7 3.6 3.9 3.2 4.0
1.7 2.2 1.8 1.5 1.8 1.5 1.5 2.0 2.2 3.6 2.8
3.7 3.3 3.2 3.3 3.1 3.5 3.3 3.1 3.2 2.8 4.4
.91 1.0 .86 .80 .82 .87 .83 .65 .82 .88 .81
Los Lo2 .14 .15 13 .13 .16 .16 17 .15 .14 .24 .25
m—e .087 .085 .096 .095 .083 .090 .080 .083 .089 .12 A1
35.7 311 .32 .28 .18 .49 .52 .67 .40 .51 .62 .26 .37
.01 .01 .28 .16 a7 12 .11 7 .13 .13 .14 .12 .07
1.52 2,26 ___eme
.8 .6 e ————
[95.4] [98.6] 99.5 99.8 100.1 99.6 99.7 99.9 99.7 99.4 99.9 100.0 99.9
Class oo eeeme._. 32,24,6  36,25,10 21,59,1 23,55,1 922,56,2 22,56,1 28.53,1 24,55,1 22,57,1 23,57,1 925,54,1 23,56,1 21,56,1
Oregon—Continued
*212 *213 #3214 *215 216 217 218 219 220 221 222 593 224
36B12-5  36B12-3  36B12-10  36B12-7 86B12-19 36B12-21 36B12-26 36B12-27 36B12-20 36B12-22 36B12-23 36B12-24 36B12-25
Si0p e PO 54.4 53.2 55.8 55.2 68.3 70.9 76.0 6.2 69.0 73.0 74.0 74.4 75.2
AOp e 17.2 17.4 17.3 17.6 13.6 13.1 13.6 12.9 13.1 14.2 14.0 13.5 13.7
Fe105 mmmmm e 2.2 2.7 2.1 1.8 1.3 1.1 1.0 1.4 1.1 .15 1.0 1.5 44
4.5 4.8 3.6 3.9 1.3 1.6 .13 .18 .90 .43 .70 .26 17
MEQm e 3.1 3.2 2.3 2.3 1.3 1.0 .02 .53 .76 .39 44 11 .05
Ca0 e 6.0 5.9 5.4 5.9 2.9 1.6 .62 .64 3.2 .85 52 .74 .82
4.0 3.8 3.8 4.0 1.2 5.4 7.0 5.9 1.3 7.1 7.2 7.7 7.8
2.7 2.3 3.5 3.8 3.0 1.7 14 .60 2.8 1.8 .14 .36 .19
4.2 4.9 3.8 3.7 6.3 2,1 72 1.0 6.3 1.0 1.0 15 47
.83 .93 .80 .80 .34 42 .29 .30 .40 .38 .36 .32 .35
.25 .26 .28 .27 075 14 .046 .058 072 .13 .056 .087 .054
12 12 .10 .10 .039 .032 .018 .021 .028 .010 .033 .018 011
.37 .37 . .83 .13 4,87 .15 .13 .38 .23 .18 .10 .30
.07 .10 .18 .14 .04 .22 .005 005 .014 .005 .006 .005 .005
Total mmmmcee  99.9 f99.8 99.6 99.8 99.8  100.2 99.7 99.9 99.4 99.8 99.6 99.8 99.6
ClasSecmcccmmeean 25,56,1 19,59,1 28,56,2 22,56,1 43.47,0 47,41,2 51,41,0 52,40,0 45.,45,1 47,42,0 48,42,0 49,41,0 51,39,1
Oregon—Continued
225 228 227 228 229 230 231 232 233 234 235 236 237
36B12-28 36B12-2 36B12-18 38818-1 36B13-2 36B15-1  36B15-16  36B15-18 36B15-28  86B15-7
$10p mmeemmmcmm—e 8.9 68.22 74.22 66.64 81.68  90.31 82.78 90.89 65.98 68.02  71.48 81,10 67.18
AUOY comceccmme 114 12.41 18.50 13.93 5.93 6.56 4.61 5.05 17.20 19.45 19,77 12.89 19.14
Fe303 mmmmmemmmmme .57 1.00 1.09 .95 1.20 1.32 1.7 1.93 1.49 3.90.  2.27 1.64 .56
FeOmmmm e e .13 1.36 1.49 1.46 2,68 mmeem  —m———m .15 2.68
MgO e .07 .16 .19 1.14 .30 .33 .22 .28 2.46 .40 .18 .07 .52
[o2Yo T, .55 .95 1.03 2.61 .54 .60 44 47 11 1.91 .70 .10 1.57
NagO e 6.5 3.38 3.69 5.66 24 .27 .62 .67 2.18 e ———— .28 1.65
X .29 3.97 4.33 2.64 .10 1 24 .28 3.9 mmec;e ce———— .30 1.46
HO+t cccecm 61 $4.82 mmmee $3.81 5.10 mmemenm 478 e 7256 mcemee com——— 4.16 3.12
HyOr oo . 33,42 e $1.19 0462 o %474 e 212 e ;e » 12 » 38
TiO3 mmceccemmmmm .81 .34 .35 .18 .31 .34 .26 .28 1.40 u13 B3 mccece oo
PO§ mememmem———— 044 .11 .11 12
MO mm e .011
COp mmcmmeemmem 217 .09 .10 .06 06 mem %626 %564 ocmee- .70
Semmcmcm—c———— .005 Bos ® 06 .15 16
Cl s e = None None None None
Totalecoeean 99.7 100.16  100.00 100,83  100.16 100.00  100.67  100.00  100.14  100.07 100.34  100.81 99.56
Cla%eccowmmomeee 58,33,1  45,45,0 wmeeee  41,46,0  70,29,0 eeeeem 73,26,0 womee—-  84,54,0  20,68,1 34,650 56,43,0 83,58,2
1Calculated from reposted Fe ***, P, § Above 110°C. Bpelow 100°C.
*Reported as Fe**. 7 Above 100°C. 10,
*Ignition loss at 1,000°C. S At 110°C. 2 1enition loss.
4Includes organic matter. Y At 105°C., Bs0;.

$99.5 percent in text.



ANALYSES OF SAMPLES
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Oregon—Continued

199, 200. Douglas County. [T. 30S., R. 6 W.],near town of Riddle. Analyst,
H. E. Peterson. (Ravitz, 1947, p. 4, 6, 8, 9, 10, 37, 39.) Nickelif-
erous weathered peridotite, little overburden. Mineralogy. Tonnage
estimated. Beneficiation tests. Possible use: Source of ferronickel.

#199, *Analysis shows 4.5 percent Fe'*, 1,5 percent Ni, 0.8 percent
Cr; suggests 25.9 percent more MgO and CaO than required
for carbonate. -

#200, *Analysis shows 2.3 percent Ni, 2.2 percent Fe ; suggests 23,2
percent more MgO and CaO than required for carbonate.

201-209, Grant County. Early Jurassic, Hyde Formation. [T. 17S., R. 28 E.},near

town of Izee, South Fork of John Day River. Analyst, E. L. P. Mercy.

( Dickinson, 1962b, p, 482-491, 493.) Tuff, medium-grained, masive.
gy. Outcrop sample. Index and geologic maps, columnar
;ection. Photomicrograph.

*201. Field No, FC-500, *Analysis shows 5.8 percent alkalies, 4.3
percent FeO, 0.9 percent TiOy; suggests 7.4 percent more MgO
and CaO than required for carbonate.

#202, Field No. CC-200, *Analysis shows 5,3 percent alkalies, 4.6
percent FeO, 1.0 percent TiOy; suggests 9.3 percent more
MgO and CaO than required for carbonate,

#203. Field No, SF-400, *Analysis shows 6,0 p alkalies, 5.4
percent FeO, 0.9 percent TiOy; suggests 8.2 percent more
MgO and CaO than required for carbonate,

*204, Field No. SF-500, *Analysis shows 4.9 p FeO, 4.9 p
alkalies, 0.8 percent TiOs; suggests 9.5 percent more MgO
and CaO than required for carbonate.

#205. Field No. 3-49-18, *Analysis shows 5.7 p alkalies, 4.2
percent FeO, 0.8 percent TiOy; suggests 6,7 percent more MgO
and CaO than required for carbonate,

#206. Field No, 3-49-31. *Analysis shows 5.8 percent alkalies, 5.3
percent FeO, 0.9 percent TiOy; suggests 7.6 percent more
MgO and CaO than required for carbonate.

*207, Field No, 3-49-29, *Analysis shows 5.2 percent alkalfes, 4.4
percent FeO, 0.8 percent TiOy; snggests 8.8 percent more MgO
and CaO than required for carbonate.

*208, Field No. 3-49-28. *Analysis shows 5.6 percent alkalies, 3.7
percent FeO; suggests 7.9 percent more MgO and CaO than
required for carbonate.

#2039, Field No. 3-49-27. *Analysis shows 6.1 percent alkalies, 4.6
percent FeO, 0.8 percent TiOy; suggests 8.2 percent more
MgO and CaO than required for carbonate.

Mi 1

Middle I P »

210- 215, Grant County. Formation. [T. 17 S., R. 28 E.],
near Izee, South Fork of Beaver Creek. Analyst, E. L. P. Mercy.
( Dickinson, 1962b, p, 482-492,) Tuff, medinm-grained, massive.
Mineralogy. Index and geologic maps, columnar section, Photomicro-
graph.
*210, Field No. 4-36-19, Bulk density 2,72. *Analysis shows 6.8
1kalies, 4.1 p FeO, 0.9 percent TiOj; suggests
8 1 percent more Mgo and CaO than required for carbonate,
*211, Field No. 8-20-6, Bulk density 2,69. *Analysis shows 6.8
percent alkalies, 4.5 percent FeO, 0.8 percent TiOy; suggests
8,7 percent more MgO and CaO than required for carbonate.
*212, Field No, 8-19-6. Bulk density 2,70, *Analysis shows 6.7
percent alkalies, 4.5 percent FeO, 0.8 percent TiOy; suggests
8.7 percent more MgO and CaO than required for carbonate.
*213. Field No. B-19-7. Bulk density 2,66, *Analysis shows 5.9
percent alkalies, 4.8 percent FeO, 0,9 percent TiOg; suggests
8.7 percent more MgO and CaO than required for carbonate.
*214, Field No. 4-45-4. Bulk density 2.66. *Analysis shows 7.3
percent alkalies, 3.6 percent FeO, 0,8 percent TiOyg; suggests
6.9 percent more MgO and CaO than required for carbonate.
*215, Field No, B-19-1, Bulk denisty 2.70. *Analysis shows 7.8
percent alkalies, 3.9 percent FeO, 0.8 percent TiOy; suggests
7.8 percent more MgO and CaO than required for carbonate,

indicate source of analysis]
Oregon— Continued

216- 225, Grant County. Jurassic, Trowbridge Formation, ( Buck Creek Felsite Tuff).
[T. 17S., R. 28 E.],near Izee. Analyst, E. L. P, Mercy. ( Dickinson,
1962a, p. 250, 251, 253-256, 259 261.) Mineralogy. Index and

logic map. Ph
216 219, Lewis Creek. Alteted tuff, dark-gray-green, finely crystalline,
y or subconchoidal fracture,

216. Sample 385, 218. Sample 382,
217, Sample 384, 219, Sample 381.

220, Pole Canyon. Sample 2481, Altered tuff, dull-green, finely
crystalline, splintery or subconchoidal fracture,

221, Pole Canyon. Sample 2489, Altered wff, gray, brittle,

222, South Fork of John Day River. Sample 1452, Altered wff,
pale-gray, brittle.

223, Rosebud Creek. Sample 1462, Altered wff, tan, brittle,
Profile columnar section.

224, Buck Creek. Sample 1456, Altered wff, pale-buff, brittle.

225, Buck Creek. Sample 6486. Altered wff, cream-colored,
brittle.

226, 227. Gramt County. Late Miocene, Mascall Formation. [Sec. 13, T, 13§,,
R. 28 E.],John Day basin. Belshaws Ranch. Analyst, F, C. Calkins.
( Calkins, 1902-1904, p. 167.) Rhyolitic wff, gray, friable. Mineralogy.
226, Analysis used in computations.
227, Analysis recomputed 1o 2 water-free basis.

228. Grant County. Holocene. [T. 13S,, R. 28 E.],John Day basin. Analyst,
F. C. Calkins, ( Calkins, 1902-1904, p. 168, 169.) Volcanic ash,
cream-white, friable, very fine grained. Mineralogy.
229- 232, Hamey County. and Pliocene( ?), Payette Formation. SW3SE{
sec, 14, T. 20 S., R, 36 E., 7 miles northeast of town of Drewsey.
Diatomite Products Co. Analyst, E. T. Erickson. ( Moore, 1934a, p.8,
9, 11, 12; Moore, 1937, p, 95, 97-99, 103, 104-106, 111, 114, pk. 1,
10, 11; Wells, 1937, p. 45.) Diatomite; beds as much as 31.5 ft thick,
maximum thickness about 500 ft; little overburden, Tonnage estimated.
Index And geologic maps, detailed measured section. Microscopic
ion icrograph. Ridgway color notation. Possible use:
Concrete admbuute. sawed bricks and other forms, filtration, insulation,
229, 230, Lab, No. Z4. Diatomite; pale buff when dry; laminated;
weathers to a papery shale; from bed 22 ft thick.
229. Analysis used in computations.
230, Analysis recomputed to a water-free basis.
231, 232, Lab. No. Z10, Diatomite; pale buff when dry; pale cream
buff when wet; from bed 18 ft thick.
231. Analysis used in computations,
232, Analysis recompnted to a water-free basis.

233. Jackson County. Probably Paleozoic. Sec, 38, T. 37S., R, 3 W,, about
1.5 miles west of town of Jacksonville, Opp mine. Analyst, S.W. French.
sample 164, ( Winchell, 1914, p. 14, 15, 39, 42, 68, 141, 149, 151,
fig. 1.) Argillite. Mineralogy. Index maps. Use: Road metal,
234, 235, Jackson County. Probably post-middle Miocene. ( Wilson and Treasher,
1938, p. 1, 19, 24, 80, 81, 84, 92.) Index map. Firing tests.
234, SW4 sec, 20, T, 33S., R, 1 W,, roadcut. Gaines property. Field
No. 38, Clay. Possible use: Face brick.
235, SE{ sec. 25, NE{ sec. 36, T. 33 S., R. 1 W., near town of
Rogue-Elk. Rogers property. Field No. 39. Clay. Possible uses
Probably none.

236. Jackson County. [T. 39 S., R. 1E,],southeast of town of Ashland, Walker
Creek, Analyst, S. W. French, Sample 44, ( Winchell, 1914, p. 14,
15, 39, 40, 42, 55, fig. 1.) Laterite; claylike mass interbedded with
lava flows. Mineralogy. Index maps. Possible use: Pottery.

237, Jackson County. [T.40S., Rs, 1W,, 1, 2, E,],southeast of Ashland,
railroad cut south of Siskiyou tunnel. Analyst, S, W. French. Sample 9,
( Winchell, 1914, p. 14, 15, 17, 39, 40, 42, 59, fig. 1.) Argillite, light-
gray, well-bedded, exwemely fine grained. Mineralogy. Index maps.

25
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Table 2, —Analyses of samples from Alaska, Idaho, Oregon, and Washington,containing uncombined silica and clay eac

CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS IN ALASKA, IDAHO, OREGON, AND WASHINGTON

h less than 75 percent; uncombined silica and clay each
greater than carbonate (Group B), common- and mixed-rock gories—C. d
Chemical analyses—Continued
Oregon—Continued
238 239 240 241 242 243 244 245 246 247 248 249 250
36B16-1 __ 36B16-2 36B18-1 36B18-2 36B18-3 36B18-4  36B18-5 _ 36B18-7 36B18-6
Si0p momcmmeee e 71.58 83.5 65.52 14.41 75.56  83.39 75.30 82.68 68.56 69.50  66.38 76.00 88.76
AlfOp cccmceeeee- 11.09 14.44 16.39 8.64 9.54 8.42 9.24 14.22 15.18  15.74 5.96 6.96
1.57 3.34 3.78 2.66 2.94 2.89 3.17 1.42 1.24 .64 2.03 2.37
——— eemee e mememe  memeee  cmm—— ———— 1.49 1.42 212 e e
.88 .87 .97 .37 .41 .63 .69 .83 .83 .14 .23 .27
1.28 1.56 1.7 1.20 1.33 1.90 2.08 2.35 2.08 2.68 .38 .44
3.98 91 1.02 1.08 1.19 .M .78 5.18 4.18 4.11 .33 .39
4.10 oo .42 .48 .26 .29 .32 .35 2.47 2.18 2.37 .15 17
7.40 e 5.40 o ___ 5.67 omemen 4.00 9.18 e
1520 . ____ 1376 e 13,80 e } 3.32 2.51 { .50 15,20 o
K .86 .98 .64 .1 .45 .49 .58 .41 .48 .13 .14
e o e e e e et e .10 .21 05 e e
MBO e e fom=  mmmmm=  mmmmme e e e e .03 .03 Nil e ————
COp e 2.14 3.6 .04 .05 L1 12 .10 .12 None None .20 .23
50§ woceeo .03 .03 .06 .07 .03 03 i e .11 .20
cl _— - .10 .12 None None .34 - L, .06 .07
Total oo [97.00] [98.3]  100.69 100.00 99.74  99.99 100.56  100.00 100.55 100.37  99.81  *100.02 100.00
Clags e emmeecemew 50,36,0  66,33,0 36,60,0 ______ 57,89,0 oo 57,39,0 oemeo_  42,46,0 41,470 38,49,0 63,350 _____.
Oregon—Continued
251 252 253 254 255 256 2517 258 259 260 261 262 263
36B20-17 36B20-23__ 36B20-18 _ 36B20-19  36B20-20 36B20-27 36B20-21 36B20-26  36B20-25 36B21-4  36B21-5  36821-3  36821-1
S0y moccccmcmoea  80.20 1.0 79.54 71.07 8.1 71.10 75.69 81.72 80.04 60.8 55.2 50.1 72.45
AlOp oo 14.88 14.8 15.63 18.68 15.58 411.38 14.89  410.53  411.53 13.9 15.3 13.3 12.60
Fe30) mocmommmmee 2.0 14 2.74 .813 .871 4.0 4.3 4.5 $10.80
FeO..__,___-_,____._} 1.10 { 49 mam 2.82 1.37 {______ } 1.52 [_______ ______ 2.0 2.0 9.3 ————
Mgo 40 .31 .01 A3 e N 2.2 2.4 3.8 Trace
[ .52 1.8 .32 .17 08 o I T S 1.0 3.5 8.1 4.10
NagO 3.8 2.2 3.2 3.2 e
X0 3.6 _ 1.7 .85 5 e
HeO+ 1.6 4.1 4.8 b 7% R
HyO- } : o 5.0 6.4 16 e
TiOp .38 $.13 .14 .84 3.0 oo
PyOg .04 .25 .33 65 e
MO e .007 06 oo e .04 .12 21 e
CO mmecvmmen  13.50 .06 23,23 15,97 2457 mmooee 1548 il e .58 1.0 06 e
Total weeee 100,81 100.0 99.90 99.72 99.85 [91.22] 91.76  [93.06] [92.45] [99.1] [100.2] [99.7] 99.95
Clags e 52,48,0 48,47,0 51,48,0 35,65,0 49,50,0 54,41,0 48,500 62,34,0 59,37,0 32,57,1 23,63,2 22,49,0 50,48,0
Oregon—C A
264 265 266 267 268 269 270 271 272 273 274 215 216
36B21-2 36B23-4 36B23-5 36523-1 36B23-12_ 36B24-78 _ 36B24-74 36B24-75  36B28-4  36B29-2
510 mccecmmema——  81.84 78.12 88.08 71.96 88.20 4.78 83.39 68.70 62.42 63.98  12.13 59.40 78.20
ALy wmmommmm Y10.14 6.29 1.09 3.93 4.45 6.69 7.46 13.50 18.28 20.24  15.96 16.34 410.86
Fes0p mcmmmcmmn _— .858 1.88 2.12 2.92 3.30 1.98 2.21 1.00 3.47 73.18  73.86 : 1.88
MgQ 41 .46 .67 .16 .65 .12 .41 .65 .23 .15 087 e
CaO. .96 1.08 1.26 1.48 .88 .98 .80 3.91 2.28 48 Y1123 oo
NazO .34 .38 .98 1.08 1.44 1.61 5.65
K20 .20 .22 .16 .18 .32 .35 4.55
HyO+ 6.80 oo 8.16 mceen 6.56
HyO- 1492 e 16,22 e 16.48 .41 e
TiOg .33 .36 .27 .30 .27 .30
COy .13 .15 .15 a7 .13 .14 t5.49 t11.85 957 %5.35 89.76  _mee
50y - .04 .04 .10 .11 .88 .98 ————
Cl_ None None .02 .02 1.66 1.86 -
Total meo.  [92.84]  100.22 99.98 100.80 100.00  102.72 100.00 [100.10]  100.08 100.08  98.53  [99.01] [90.94]
Cla$ o ——oooeomee 63,33,0 65,33,0 ____._ 68,290 ______ 61,360 _____ . 44,443 26,66,8<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>