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CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS IN ALASB'A, 
IDAHO, OREGON, AND WASHINGTON I 
Compiled by THELMA P. HILL and MARIAN A. WERNER I 

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  a re  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 (3) geologic age, formation, and 
relative stratigraphic order. Indexes of stratigraphy, rock 
name, commercial uses, and minor elements a re  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 (R203 3Si0, nH,O) , and 
(3) calcium-magnesium carbonate. The categories are based 
on the degree of admixture of these three major components 
with other components, such a s  sulfate, phosphate, and iron 
oxide. Common-rock, mixed-rock, and special-rock categories 
a re  defined a s  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 a s  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 add geologic ages showed tha t  the available 
analyses a re  f a r  from equally representative of the sedi- 
mentary-rock column of the region. 

GENERAL INFORMATION 

The project of compiling published an 
sedimentary rocks of the United States w: 
taken by the U.S. Geological Survey in 1 
first report, covering the States of Colorado 
Montana, Nebraska, North Dakota, South 
and Wyoming, was published as U.S. C 
Survey Professional Paper 561 (Hill an1 
1967). The present report covers another gc 
area, but in most other respects is simili 
first report. 

The classifying of the analyses into g 
categories was based on work done by 
The cumulative frequency curves were a1 
on statistical work done by computer. The ti 
diagrams were drawn by a computer-contrc 
ter. (For analyses available on tape, see H 
and Hill and Tourtelot, 1971.) 

The chemical analyses of sedimentary rc 
taken from many publications, and as a I 

constituents determined, as well as the met1 
for determination, vary widely. Uniformit 
desirable in presenting the analyses in thi 
and several general rules were formulated. 
information concerning some of the an 
probably inadequate for certain purposes 
critical selection can be made by the re 
chemical analyses are shown in tables 1- 

GROUPS, CLASS, AND CATEGORIES 

GROUPS 

The analyses are classified into groups A 
F,, following a system modified from that 
by Mason (1952, p. 130, 131) in which thc 
proportions of the three major componenk~ 
mentary rocks are utilized. These compor.ents 
(1) uncombined silica, (2) an arbitrary 
cule (R20a- 3SiQ2*nH20), and (3) calcium . 
nesium carbonate. When the proportions a1 

of sedi- 
are 

day  mole- 
tnd mag- 
e plotted 
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on a triangular diagram, the following symmetrical 
groups can be identified : 
coup Identification Explanation 
A ........ Silica ...................... Uncombined silica, 75-100 percent. 
B ........ Mixed silica Uncombined silica and clay, each less 

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

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

silica and carbonate, each more 
than clay. 

D ....... Clay ........................ Clay, 75-100 percent. 
E ........ Mixed clay and Clay and carbonate, each less than 75 

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

Fl ...... Carbonate .............. Carbonate, 75-90 percent. 
F2 ...... Carbonate .............. Carbonate more than 90 percent. 

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

75 percent m 

&O,. 3Si02 . nHzO ' cac03 + MgC03 
(Clay) (Carbonate) 

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 : 

Notation 

Calcite ............................................ 
Magnesian calcite ....................... 
Calcareous dolomite ................... 
Dolomite ......................................... 
Magnesitic dolomite ................... 
Dolomitic magnesite .................. 
Magnesite ...................................... 

CaCOs 
(Cs,Mg) COa CaO/MgO 
molal ratio weioht ratlo 
0.9:l.O 26.43 : rn 

0.5:O.g 4.173 :26.43 
0.1 :0.5 1.700: 4.173 
0 :0.1 1.391: 1.700 

................. 0.464 : 1.391 

................. 0.073 : 0.464 

................. 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 more ................................................. Common-rock 
50-85 .......................................................... 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 

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 a t  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 
scheme simple and reasonably consistel 
ferent special-rock categories are 
"groups" by analogy with the use of thtlt 

ANALYSES I 

classification 
t, the dif- 

des.gnated as 
term for 

Table Group Description 
11 ........ Hk ......... High-alumina, kaolinlike clays, n 
12 ........ Hki ........ High-alumina, kaolinlike clays, 

containing iron. 
13 ........ Ha ......... High-alumina, kaolinlike clays, 

ordinate. 
14 ........ Hai ........ High-alumina, kaolinlike clays, 

ordinate, containing iron. 
15 ........ Hb ......... Bauxite and bauxitic clay. 
16 ........ Hbi ........ Bauxite and bauxitic clay, containing 
17 ........ Fe .......... Iron-bearing rocks. 
18 ........ Mn ......... Manganese-bearing rocks. 
19 ........ G ............ Gypsum, gypsite or anhydrite. 
20 ........ S ............ Chloride-, sulfate-, carbonate-, 

bearing rocks. 
21 ........ P ............ Phosphorite. 
22 ...... ..M ........... Miscellaneous rocks. 

D bauxite. 
no bauxite, 

bauxite sub- 

bauxite sub- 

iron. 

and nitrate- 

the different mixtures of the three main homponents 

Analysis selection.-Analyses were 
from reports published prior to 1965 and 
file reports of the U.S. Geological Surv 
lished supplementary information on 2 

analysis is cited as written or oral com 
The analyses are generally recorded in 
as they are given in the original publi 
few recalculations made by the compiler: 
Parentheses around amounts in tables ir 
amounts are not included in the totals. I 
concerning the analyses supplied by thc 
is put in brackets. 

Arrangement of analyses.-The 5,41 
compiled are presented in tables 1-22 of 
The tables are arranged in sequence ac 
classification groups of the common- and 
categories. For groups A through F,, eac' 
the analyses by States, in alphabetical 
contains all the analyses in the group. 
FP, which contains several hundred ar 
analyses for each State are given in a sep 

of the basal plane of the tetrahedron. Thc! 
ture of the special-rock category is as fo 

Each group in the special-rock category 
separate table. 

nomencla- 
lows: 

is in a 

The user should note that the publishc 
despite their large number, are probabl, 
representative of the composition of all 
rocks of the region. Most of the analyzed 

sedimentary 
rocks were 

selected because they are (or were thougllt to be) of 
special economic interest and are, hencl probably 
of rather unusual chemical compositiob. For ex- 
ample, limestone that contains 95 percept or more 
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CaC03 is grossly overrepresented in the published 
analyses; natural limestone analyses show a wide 
range in CaC03. 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 samples.-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 soil. 
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 a t  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 SiOz 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, COs 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 COz 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, a t  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 it.self. 

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 g roup  (See p. 2 f o r  def in i t ion  of 

groups.) 
3 Clackamas County. (See p. 7 f o r  county 

codes.) 
19 Position of analysis in sequence of analyses 

from countv. 

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 nomenclature.-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 CaC03 and MgC03 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 we= 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 s a m ~ l e  is available in the original - 

Nil, None, Trace.-The words "nil," "none," 
( I  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 i t  thus seemed unwise to attempt 
reduction to a more nearly uniform nomenclature. 

Punctuation and footnotes.-Additional informa- 
tion not available in the original publication, but 
relating to the locality, formation, or rock name, is 
in brackets if i t  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 i t  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: 

(I )  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 T O  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. 

STATECODES 

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

QUADRANGLE CODES 

1. Adak 
5. Anchorage 
6. Arctic 

23. Blying Sound 
26. Candle 
29. Chandler Lake 
30. Charley River 
36. Craig 
40. Dixon Entrance 
42. Fairbanks 

Alaska 

68. Killik River 
70. Kodiak 
76. Livengood 
86. Mount Fairweather 
87. Mount Hayes 
88. Mount Katmai 
90. Mount Michelson 
95. Nome 

101. Petersburg 
105. Port Alexander 
109. Rat  Islands 
114. St. Michael 
115. Sagavanirktok 

156. J 124. Sitka 
55. Howard Pass 125. Skagway 
57. Icy Bay 145. Umnak 
61. Juneau 151. Wainwright 
66. Kenai 

MISCELLANEOUS CODES 

Alaska 

102. Pribilof Islands 160. Offshore sediments 
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3. Bannock 
4. Bear Lake 
5. Benewah 
6. Bingham 
7. Blaine 
8. Boise 
9. Bonner 

10. Bonneville 
12. Butte 

16. Cassia 
17. Clark 
18. Clearwater 

1. Baker 
2. Benton 
3. Clackamas 
4. Clatsop 
5. Columbia 
6. Coos 
7. Crook 
8. Curry 
9. Deschutes 

COUNTY CODES 

Idaho 

19. Custer 
21. Franklin 
23. Gem 
25. Idaho 
28. Kootenai 
29. Latah 
30. Lemhi 
31. Lewis 
35. Nez Perce 
36. Oneida 
40. Shoshone 
41. Teton 
42. Twin Falls 
44. Washington 

Oregon 

10. Douglas 
12. Grant 
13. Harney 
15. Jackson 
16. Jefferson 
17. Josephine 
18. Klamath 
19. Lake 
20. Lane 

Oregon - Continued 

21. Lincoln 29. Tillamook 
23. Malheur 32. Wallowa 
24. Marion 33. Wasco 
26. Multnomah 34. Washington 
27. Polk 35. Wheeler 
28. Sherman 36. Yamhill 

Washington 

1. Adams 
2. Asotin 
3. Benton 
4. Chelan 
5. Clallam 
6. Clark 
7. Columbia 
8. Cowlitz 
9. Douglas 

10. Ferry 
13. Grant 
14. Grays Harbor 
15. Island 
16. Jefferson 
17. King 
19. Kittitas 
21. Lewis 
22. Lincoln 
23. Mason 

} Okanogan 

25. pacific 
26. Pend Oreille 
27. Pierce 
28. San Juan  
29. Skagit 
30. Skamania 
31. Snohomish 
32. Spokane 
33. -l 

42. Stevens 
41. I 
43. J 
34. Thurston 
36. Walla Walla 
37. Whatcom 
38. Whitman 
39. Yakima 
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Table 1.-Analyses of samples from Alaska. Idaho. Oregm. and WarMogtm.cmtsining m a e  chm 15 percent uncombined dllca 
(Group A), comma-  and mixed-rock cawgales 

[ Sunples of mixed-rock categcry indicated by an amri* (*) . Chemical uulyrer .n-d by county and matlgaphic poaidm] 
Chmlcal  a ~ l y c e s  

w---,------,------------------ ,-,,,, .oo 0 
YO+ -----,---,-----,,-,--,,---------, '5.80 ------ 
yo- - -  '4 .as -,-,,- ,----- 
TIQ---------------------------- ------ ------ ------ 

,-,--- ------ --,--- .005 ----,- 
'1.01 --,--- '4.10 'small ------ 

------ ------ 
Trace ------ ------ ------ '-48 ------ ------ 

100.02 ' 9 8 . ~  C98.81 [ loo] 100.19 

A l p ,  -----,-,--,-------, 
F q 4  -----,---,-------,- 
M@----,-----------,--- 
C.0 .................... 
N+O -- - - - - - - - - - - - ,- - - - - - 
KlO -,-- - ----- ---,-,-- -- - 
H#o+ ---,--------------, 
yo- ---,,-,-,---------- 
T I 4  --------------- -- -- , 
c 4  .................... 
8% -----,-------------- 
Cl---------------,------ 
N4 .................... 
01g.nlc m a w  ,------,,-,,, 

4.09 
2.18 
.33 
.63 
.31 
.22 ------ ------ 
.20 
.10 
.13 

N m e  ------ ------ 

3.59 
2.11 

.42 

.72 

.06 

.l5 ----- ------ 

.20 

.10 

. O l  
N m e  ------ ------ 

2.87 
1.15 

-19 
.53 
.31 
.04 ------ ------ 
.15 
.15 
.10 

None ------ ------ 

4.72 
.42 
.56 
. I6 

) .21 

rn5.64 ------ ------ 
Trace 

.05 
N m e  
None 
N m e  

Clar ----,,,----,------- 16.22.0 ------ 81.17.1 75.23.0 ------ 15.23.0 ---,-- 60.19.0 ---,-- 76.22,O ------ 79,20.0 
- 

See following page f a  foanacs.  
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DESCRlPTNE NOTES 

[Underrored page numben in reference indicate tource of analysh] 

Alulu Oregon-Continued 

1. Huly quadrangle. Probably Triarcic. [See. 2. T. 11 S.. R. I W.. ulruu- Murata. 1949. p. 13-16. 18. 20.) Gunierite. dark-green' cruru on wall 
veyedLabcut 2/3 mile na th  of town of Windy. adjacent to A U u  of vug. Mineralogy, mlcracopic examination, bulk density 2.92. 
W o a d .  Analyst. H. M. Hymm. Sample 100. ( Moxbm, EcLh.rt. Rldgway color notation. Index map. X-ray patternr a d  differential 
and Cobb. 1969, p. 69.95.  pl. 11. ) Chert. black; araUgrapbic t h e m 1  analysis. *Analysis shows 33.0 percent NiO. 9.2 percent more 
thIckDus about 60 ft. Sample, fresh c h i p  collected at 5 f t  Inrervab MgO and CaO than required for carbonate. 
a a a c  width of outcrop. Index d geologic map. Uwx Cement. 21, 22. Douglu County. Tcni.ry. Sec. 11. T. 30 S.. R. 6 W., mvthwut of 

Idaho Riddle. Nickel Mountain. Owner. E. F. Adam. ( Pecora and Hobba. 1942. 

2. Bcmner Carmy. Precambrian. Belt [Supsrgmup]. Revea Famarloo. 
[T. 55N.. R. 2E.],fewmilesweaoftownofClukFak. ( C u u u d  
Savage. 1864, p. 111.179.) Quuuite. Iodk  map. 

. . 

p. 206-207. 212. g. 215. 222. 223. 226. 226. pla. 31. 38.) Gunlerite. 
yel1owid1- to apple- to blue-green; aoh, brittle when dry. Deposit: 
Layered blanket from few feet to 60 a I0 h thick; averages about 20 ft 
thick. Tcatuge m t e d .  M e x  and geologic map. P d l e  luer Source . . 

3. Bcmner County. Cambrian. Gold Creek Quutzite. [T. 53 N., R. 2 W.]. of nickel. 
m t h  end of Pcnd Orellle Lake. ( Cuter d Savage. 1864, p. l l l . ~ . )  el. Analyu. A. Grunow. ( Foullon. 1892, p. 211.212.) *Analysh 
Qunzlte. M e x  nup. Pomible w r  Source of dl&. f a  local uar. show$ 19.0 percent NiO, mggesu 15.8 percent more MgO flun 

4. Caribou County. Odovieian. Swan Pe& @utzite. [T. 9 S.. RI. 41. 42 
E.],Soda Splngr. M o ~ v n t o  Qlamiul Co. quUry. ( CA- d Savage. 
1984, p. 111,179.) @utzite. M a x  map. U r t  Flux. 

5. Cleuwatcr Couoty. NE4 aec. 32, N W ~  aec. 33. T. 40 N.. R. 11 E.. 
Ccdur-Kelly Wl uca. Depalt 1-7. ( Caner. Kelly. ud Puroo. 1982. 
p. 14-17 .2 .  21.) Sandltow, light-gray-wb. Reprcrcllutive umple 
from outcrop. M o x  map. Pomible u a r  G l u  und. 

6. I .  La- County. N E ~  T. 40 N.. R. 1 W.. and S E ~  T. 41 N.. R. 1 W. Botrill 
depalt. ( C u t e r .  Kelly. d PUSOM. 1982, p. 19.20, 21.) Sand. 
decompirloo poduct of grdtk rock; bed ranges from few lncbu to 
m a e  than 20 ft thick. Typical alulysh, head umple. Mh81.10gy. 
P d l e  u a r  Mutaia1 uar, g l u .  

8 -  10. Delchuw Couaty. Early to mlddle Pliocene. Dorhutot Form)fioo( ?) 
[Pliocene. MKIIU Fanution].Center mc. 16. T. 14 S.. R. 12 E.. .bout 
6 milea weat of town of Terrebonne. Wwtsrn Diatomite Co. ( Boyle. 
1921, p. 162-156; Starm,  1931, p. 121, 133, 162.) Di.roDlltc. 
compact, banded; maxlmum tblcknsr 40 ft; overburden thln to 12 h 
thick. Volume errinuted. Iodex ud geologic map. Log8 of WI pio. 

8. Analyst. L. V. Ham-. U r r  Fuaation. 
9, 10. ur:  FUaarloo, hadation. 

11. 12. D c r h u w  Couoty. D a c h W  Famation( 1)  [Mldru Faaurloo]. k. 16, 
T. 14 s.. R. 12 E.. 6 mila wea of T e r d m n e .  Atomlte Cap. quuy. 
Analyst. E. T. Ricluon. Lab. No. Y4. (Moae. 1951., p. 3. 4. 10. 
11-13; Moae. 1931. p. 21. 27. 26. 90-32. 108. 114. plt. 1. 4; Web. - 
1937, p. 46.) Dlammite: whits when dry, ivay yellow when weU unhy, 
looccly coluolldated; f a  mqt put  muive;  sample from bed 12.5 h thick; 
overburden. lUdgway c o l a  noution. Rsrcrvan esUuutob. bdcx ul 
geologic map,  deuiled meuured section, miuacopic examhrrloo. 
pbotomicmgraph. Urx Concrete admixwe, filtration. Irmulbdon. 

13-11. DerhuwCounty. [T. 14S..R. 1 2 E . ] , l m i l s l w e a t o f T e r ~ .  
Atomfte Co. ( Eudley-WUmor, 1926. p. 102. 1 0 9 . ~ .  pl. 14.) 
Depaltx Diatomite: Interbedded with other ~edtmcou; bedr l-6 h thick, 
maximum thiclmem 45 h, averages 30 h; overburden. Phaomicrqgraph. 

13. Ur:  Filtration [implfcdl . 
14, 15. ( M w e .  1937, p. 2, 117.) Pmdble u a r  Filtration, insulation. 
16. 17. (Moore, 1937, p. g, 111; Muon. 1951. p. 2. 10.) Sample 

18 in. thick. Luge depalt. Index map. P d l e  uaet 
Llghtwslght aggtegate. Hlle~. filaation, lmulatloo. 

18. ~ a r h u w  mcy. [ T. 15 s.. R. 13 E.L= town d  mood. h i y a .  
Muy Fletcher. ( Nanun ud R.luoo. 1942. p. 361. 362.) Diatomite. 
FWlflc.doo tcru. 

19. Dough County. Pa-Mlocene ( 7) dl&ifieatipo d .Itmutoo of Oligocene 
ard-tuft. k . 2 .  T.%S..R. IE.,  3 6 m i l s l c u t d t o w n o f  
Rneburg. Owoh. Roy d Gerald Ranneb. ( h p .  1980. p. 109. 110. 
1 l 2 . E .  114.) Gearx.1: S t l i u  rock. graylb-whlts. q p W ~ r y 9 . l l h .  
t q h .  muive .  Miosralogy. Thfrr-=tion derriploo. Index and 
geologic map. P d l e  w r  Chemical, wtallurglul ,  refr.c(aier. 

WO. Douglas County. Probrbly Miocene. SEf sec. 11. T. 30 S.. R. 6 W., 
nau town of Fuddle. A ~ l y a .  K. I. Murau. ( Pecora. Hobbr. and 

required for carbolute. 
a. h l y s t ,  Hood. ( M1DiOg d Scientific Preu, 1882, p. 416.) 

*Analy& #how8 23.9 percent N10, Suggests 19 1) percent more Mg0 
than required for cubonate. 

+29. Dough County. [T. 30 S.. R. 6 W.h w e a  of Rlddle, Blg Pioey Mountain. 
Analyst, A. R. Ledau. ( Lcdoux. 1901, p. 185-188.) Nickel rillcate. 
Parible uaet Source of nickel. *Analyrlr shows 8.2 percent NiO; mggslu 
17.4 percent more CaO and MgO than required for carbonate. 

24, 25. Hamey County. Mlocene and Pliocene( ?I. Payem Fomution. NWiNEi 
roc. 34. T. 19 S.. R. 36 E.. I mila natheur of town of Drewaey. 
Dbtanlte Roducu Co. Analyst, E. T. Rickron. Lab. No. 91. ( Mme.  
I*. p. 8.9.11,  i2; Moore. 1831. p. 96. 91-99, 1 0 9 . ~ - 1 0 6 .  111. 
g. plr. 1. 10. 111 Web. 1931. p. 45.1 Diatomite: white when dry. 
buff wben wer; muive ;  umple from bed 8 h thick. Little overburden. 
Rldgway cola  mution. Tonnage estimated. Index and geologic mcp. 
detailed meuured section, mfcracopic examination, photomicrograph. 
Pomible u a r  Concrete admixture, filtration, inarlation. 

26. I . c h  County. Probably p t -middle  Miocene. Southsen~al  pu t  of 
roc. 19, T. 38 N., R. 3 E.. sut of town of W n d ,  neu  Dead Indian 
bad. Field No. 44. ( W W n  and Treubcr. 1938. p. 1, 19. 24. 82, 84, 
93. ) Flint or c h t i  lufned deep cream with iron oxide; conchoidal 
fracture. Indox map. Firing teas. Former w t  F&ebrick. Parible we: 
Sllica brick. 

21 - 34. Malheur County. Payem Formation. Huper district. Pacific Cout Diatom 
Corp. h l y n ,  E. T. ZZickaa~. (Moore, 193413, p. 6, 7. 1 0 , 2 ,  12; 
Web. 1937. p. 45.) Volume estimated. M e x  and geologic n u p ,  cor- 
related columnu ections. detailed m e a d  aectloo, micracopic exami- 
nation. p-raph. Urx Cement admixture. filtration, insulation. 
27. 28. Wi =. 15. T. 18 S.. R. 41 E. Lab. No. T3. ( Moore. 1937. 

p. 88. 17-79, 81, 88. 89. 92. 94. 1 0 9 . g .  pla. 1. I ,  8 . )  
Diatomite; white when dry. buff when wet; compact; low 
apparent density; bed 8.5 h thick. Rldgway c o l a  notadon. 

29, 30. Nf roc. 34. T. 18 8.. R. 41 E. Lab. No. V2. (Moore. 1937, 
p. 68. 18, 80, 81. 87. 88. 89. 91, 92. 94, 109,114. pla. 1. 
I ,  8. ) Diatomitel white when dry; buff when wet; compact; 
low appuent density; bed 2 k 11 In. thick. Rldgway color 
nmtioo. 

31, 32. N W t  sec. 2. T. 19 S., R. 41 E. Lab. No. W4. ( Moore. 1931. 
p . 6 8 , 1 8 , 8 1 , 8 1 . ~ , 9 1 , 9 2 , 9 4 ,  1 1 O , g , p l a . 1 , 8 ,  10.) 
Diatomite; white wben dry, pale ivory yellow when wet; com- 
pact; low app.rent.detuity; 14.5 ft thick. Rldgway color 
nollrloo. 

33. 34. SEiSef loc. 22. T. 19 S.. R. 42 E. Lab. No. P4. (Moore. 1931. 
P. 68. 18. 83. 84. 87. 88. 91. 92. 94. 110. E. pb. 1. 6. 10.) 
Di.U)mlre; white when dry. pale buff when wet; compact. mu- 
8ive; low appuent densityi5.5 h thick. Rldgway color notation. 

96. M.lbuu County. Lats TerUuy a Pleutocene. Patiool of cw. 2-4. 9-11, 
T. 19S. .R.4 lE. ,  d r o c . 3 4 . - T .  18S., R.41E.. about7mllesnarh 
of town of liuper. White EUth Pmducu Cap. ( Smlth. 1932. p. 104. 101- 
710,712-115.) Diatomltc; coochoid.1 fracture; w w  bedding p l m .  Bulk 
density 1.23. Physical pmperrlu. Index of refraction. Twruge estimated. 
Index map. geologic aectiau. Podble general wet Abruive, cement 
additive, filler, filtration, haulation, building material. a b r b e n t  medium. 
chemical reagenu. 

FWUOW of analym on preceding page: 
'At lWe C. '~ndetermlned, chiefly poiuh a d  d. URepated u mang- peroxide. 
'99.96 percent in text. ' ~ b o v e  l~ C. U~eponed a$ useniwr acid. 
'100.00 percent in text. 'At 120. F. "~alcularad from reported carbon. 
' ~ e ~ o r t e d  u recompud ed a water-frae basis. 'hcludcl organic matter. 'combined water. 
'h ud aluminum oxide. U ~ n i t i o n  lac. UReported u Ti0. 
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Table 1. - A n a l p  of u m p l u  from Alaska. Idaho. (Xsgon. and Wad~U@~~.cmuin iqg  mote than 15 percent uocomblnd silica 
(Group A), common- and mixed-rack categariu-Coainued 

Chemical amly~s-Conrlnucd 

N@+K@-----,----,---,-,------- ------ ------ --,--- ------ ------ ------ ------ ------ 1.75 ------ ---,-- 
YO+ ........................... ------ ------ ------ ------ ------ '3.09 --,--- ------ ------ '1.54 ------ 
YO- -,----------,-----,-------- ------ 5.14 ------ ------ ------ ------ ------ ------ ------ ' ~ r a c e  ------ 
~ g p i d m  l a  ....................... 4.9 5.28 ------ 5.3 4.5 '.41 -,,,,- 11.5 I .  , -  4.4 

Clan  .......................... 86.19.0 84.14.1 83,17,0 84.12.0 83.15.0 90.9.1 - ----- 14,258  73.24.0 96.2.0 79.21.0 

A 4 4  ------ -- -- -- - - - - - -- - - - - - - - -- - --- - - - 
F 9 4  ................................... 
FcO------------------------------------- 
MgO------------,----------------------- 
C.0 ----,--,-,--,,-,,,------------------ 
yo+ -,---------,-----,----------------- 
yo- -----,,-----,,-,,,----------------- 
I @ t l o o l a  ----------,-,-----,--------,--& 

1.0 
Trace ------ 

.3 
Trace ------ ------ 
'2.8 

yo- ,,,-,----,,,------,---------------- ---,A --,--- ------ ------ ------ ,-,,-- 
Ti4------------------------------------ ------ ------ .060 .OlO ------ ---,-- 
I @ d r n l a  ------------------,------------ .04 .09 .08 .08 ------ ------ 

'Above 106%. 
l ~ b o r e  110%. 
'At 110%. 

'Reputed as CQ and a g d c  matter. 
' ~ e p u t e d  as r e u m p u r d  to  a wacer-he basis. 
a 100.06 percent in ten. 
' ~ m b i n e d  warn,  ip i t ioa .  

ud alumina. 
' Na Included in -1. 

'Repated as vuy little iron. 
URepated as 14.2 percent (skiom and a h r r .  

1%. p. 31). 

' 100.03 pream in text. 
' 100 -30 pucca in  text. 
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Wuhington Washington-Continued 

36. Mams County. N E ~  KC. 25. T. 16 N.. R. 30 E.. about 11.6 m i l u  u s t  of p. 1-4.21.27-~.30.58,~,76,60.)  Firing testa, physical properties. Index 
town of Othello. Owner. G. W. Klepbardt. Analysu. K. A. Johmon, map.  Pouible general use: Concrete admixture, filtration, heat insulation. 
Anthony Centenero. ( S h e r  and others, 1944. p. 1-4, 20. 2, E, 58, 49. Diatomite; 10-20 ft thick. Channel umple. 
65.) Diatomite, contains chert nodules: 10-15 ft thick overburden at least 50. Dhtomite. irotr-rtained. Photomicrographs, pH values. 
5 ft thick. Channel sample. Firing teats, physical proprt iu,  pH values. 51. Diatomite, pH values. 
Index map.  Use: Formerly mined. Pcmible general use: Concrete admix- 
ture, filtration, heat insulation. 52, 53. Kinitas County. [T. 15 N.. R. 20 E.l.7 m i l a  east of town of Roza. Kiniur 

Diatomite do. ( Eardley-Wilmot. 1928. p. 103.108, 124. pl. 14; Mwre, 
37. Benm County. Mioeene. S E ~  NWf n c .  15, T. 9 N.. R. 28 E.. 3.5 miles 1937, p. z. 117.) Diatomite, yellow w e  when wet; contains yellow- 

west of town of Kiona. ( Glover. 1936. p. 36. s. 40.) Diatomite, light- green banded flint seama near top; deposit 8-15 ft thick; overburden. 
gray to purewhite, very flne grained; 20 ft thick. Pouible use: Sound- Photomicrograph. Pcmible use: Filler, insulation. 
and thermo-insulation, filuation, abmbent medium. 

54. Piexce County. Eocene and Oligocene. Puget Group. N E ~  sec. 27, T. 19 N., 
38. Chelan County. Late Cretaceous and Paleocene. Swruk Famation. SWf R. 6 E., 1 mile na th  of Wilkeron. Walker Cut Stone Co. quarry. 

see. 22, T. 22 N.. R. 20 E. Browns silica und quarry. Alulyaia 236-8. Analyu. R. W. Thatcher. (Shedd, 1903. p. 66. 69. 70. 134, 136. 138. 
( Hodge. 1938~. p.3.~.100.104.105.101-111.) Sandstone. conuim shale 141; Hodge. 1938~.  p. 3. 129. 139. 142, E, Sandstone, Iight- 
partings and ferruginoua ma-; about 100 h thick; overburden. Index and - 

gray. coarse-grained; in three beds each 20 ft thick. Bulk density 2.649- 
geologic m a p ,  geologicaection. Us: Cement, nee1 fouodry , molding and .  2.652. M l o u a l w .  Physical propenies. Index maw. Use: Pulp and 

39. 40. Grant County. T. 18 N., R. 29 E.. 13-16 m i l u  southweat of town of Quincy. 

- . - -  
paper indusuy, dimension none. Pouible we: Glass. 

Analysts. K. A. J o h n .  Anthony Centenero. (Skinner and others. 1944. 55. SanJuanCounty. Cretaceous. [T. 36 N.. R. 2 W.],Sucia Ialand. Analyst. 
p. 1-4. 21.22.23,  24.65.) Firing tesu. phyaical p ropnia .  index map. R. W. Thatcher. ( Shedd, 1903, p. 56. 72, 13, 136, 138,141.) Sandatone, 
Pouible uu: Concrete admixture, filtration, h u t  inurlation. dark- bown. mediqm-grained, well-cemented. Bulk density 2.642. 
39. South-central part of sec. 9. Diatomite, contains chert nodules; bed Mineralogy. Phys i~a l~ro~er t ies .  Use: Dimension stone. 

15 ft thick. overburden 1-8 h. Channel sample from top of expo- 
sure. 0-3 ft. 56. Spokane County. Sec. 1, T. 23 N., R. 44 E., town of Freeman. Washington 

40. Sf sec. 17. Diatomite; 10 ft thick; overburden 2-5 ft. Chamel Brick. Lime, ud Sewer Pipe Co. No. 222. ( Glover, 1941, p. 231, 233, 
sample. 241. 348, 350,351.) Kaolin (?). very sandy. Index and geologic map, 

generalzed geologic section. 
41, 42. Grant County. [About T. 18 N., R. 23 E.].neu town of Burke, 2-4 miles 

e u t  of Columbia FUver. Webley depaiu.  ( Eudley-Wllmor. 1928, p. 104, 51-  60. Stevens County. Lower Cambrian. Addy Quartzite. S E ~ N W ~  and N W f ~ w f  
108; Moore, 1937. p. 9. 117.) Diatomite. contain, nndulw and ledges - rec. 13, T. 29 N., R. 39 E.. 5.5 miles southwest of town of Springdale. 
of flint, iron stain; from a few feet to at least 40 ft thiok. Ponible use: Lyons Hill  d e p i t .  ( Ladw. 1948, p. 13, 33-35. 36.) [Sandstone] 
Filler, insulation. quartzite, white to grayiah-white. wme iron stain. friable, thin- to thick- 

bedded: 500 ft thick. little overburden. Mineralagy, thin-section descrip- 
43. Yand County. SEf u c .  29, T. 29 N., R. 3 E.. about 2.6 milea na th  of tion. Screen analysis. Tonnage estimated. M e x  map. 

town of Maxwelton. Uuleu Bay. Analysu. K. A. lohnroo. 
Anthony Centenero. ( Skinner and others. 1 W .  p. 1-4, 21, 27. 58. 65.) 61. Stevens County. Secs. 22, 27, T. 31 N., R. 39 E., north dope of Lane 
Diatomite., Physical properties. pH values. Index map. Pouible general Marnuin. Depait W-30. ( Carter. Kelly. and Panonr. 1962. p. 43-45.) 
use: Concrete admixture, filtration, heat insulation. Sandstone. gray to yellowil-gray. friable; composite of three umples. 

Index map. 
44. King County. Eocene, Kummer Seriu. ~f N W ~  rec. 28. T. 21 N.. R. 6 E.. 

about 5 milu  north of town of Enumclaw. Brooks farm. Analysis 62. Stevens County. NEf NEf sec. 28, T. 32 N., R. 40 E., wuthwest of town of 
161-A. ( Hodge. 1938c. p. 3. 3 ,  129, 133, 140. 144; Wbon and others. Chewelah. Waterman quartz sand pit. Analysis 246-8. ( Hodge. 1938~. 
1942, p. 32.1 Sand, overburden 10-15 h of gravel. Index map,  deuiled p. 3. 10. 1 5 . 3 .  31. 58-60. 63.) Sand. light-tan. fine-grained; uniform 
measured section. Possible uu:  Glau, molding mod. in grain size; mineralogy; overburden 0-1.5 ft or more. Tonnage estimated. 

Index and geologic m a p ,  detailed measured section', 
45. King County. Sec. 28. T. 21 N.. R. 7 E.. Cumberland rution. Eureka Coal 

Co. quarry, abandoned. Analyst, R. W. Thatcher. (Shedd. 1903, p. 65- 63. ThurrwnCounty. Eocene. Sec. 19. T. 16 N.. R. 1 W.. town of Tenino. 
67. 134. 136, 138.141.) Sandstone. light-colaed. uniform color and Tenino Stone CO. Analyst, R. W. Thatcher. ( Shedd, 1903, p. 57-61, 
texture, medium-grained, firmly cemented; contains m a l l  xarm of car- 134. 136. 138.141.) Sandnone, fine-grained, masaive. Bulk density 
bonacew, material and occasional iron nodules; 250 h expod.  Mineralogy. 2.861. Mineralogy. Physiul properties. Use: Dimension stone. 
Bulk density 2.628. Physical properties. Former use: Dimension stone. 

64. Whatcom County. Eocene.. Chuckanut Formation. Secs. 13, 24. T. 37 N.. 
46-48. Kinitas County. Analysu. K. A. john so^^, Anthony Centenero. ( S h e r  and R. 2 E.. about 3 miles m t h  of town of Fairhaven. Chuckanut quarries. 

others. 1944. p. 1-4. 21. 27. 2. 58.65.)  Firing tests. Index map.  Analyst, R. W .  Thatcher. (Shedd. 1903, p. 62-65. 136. 138. 141.) 
Possible general we: Concrete admixture, filtration. h u t  insulation. Sandstone, bluishgray. fine-grained, well-cemented; about 40 ft thick. 

46. Wf sec. 14. T. 15 N.. R. 19 E., 13.6 miles north of town of Yakima. 
east of Rou station. Diatomite, some chert nodules; 10 f t  expored; 

Bulk density 2.727' Mineralogy. Physical properties. Use: 
Dimension stone, ornalnental stone. 

overburden 5.75 f t  thick. Channel sample. Phyucal properties. 
pH values. 

65. Whatcom County. Chuckanut Formation. N W ~  sec. 17. T. 40 N., R. 5 E. 

41. NEi sec. 17, T. 15 N.. R. 19 E.. about 1.5 miles west of R a a  
( Glover. 1936. p. 96.) Conglomerate. contains many quartz pebbles; 

station. Diatomite, 4 ft exposed; overburden I ft. Channel umple. 
60 ft thick. Possible uaer Source of silica. 

48. Sec. 10. T. 15 N.. R. 20 E.. about 16.2 miles wuth of town of 
Kinitu. Diatomite, contains chert nodules; 10 ft expoaed. 

49 - 51. Kinitas County. Sec. 15. T. 15 N.. R. 20 E.. 17.2 m i l u  wuth of Kittius. 
AlulysU. K. A. J o h n .  Anthony Centenero. ( Skinner and othen, 1944, 

66. Wbtcom County. SEj r c .  30. T. 38 N., R. 8 E.. about 2 milw west of 
Baku Lake. Analvsu. K. A. Jobnwn. Anthonv Centenero. ( Skinner and , . 
othen. 1944. p. 1-4. 21. fi. 58. 66.1 Diatomite. auger sample. Firing 
tesu, phyaical properties, pH values. Index maps. Pcnible general use: 
Concrete admixture, filtration, h u t  insulation. 
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Table 2.-Analyses of samples from Alaska, Idaho. Oregon, and Wubington.coouining uncombined silica and clay each less than 15 percent; uncombined dlica and clay 
each p a w  than cubonate (Group a), commm- and mixed-rock categories 

[ Samples of mixed-rock caregay indicated by an asterisk (*) . Chemical analyses arranged by State, quadrangle a county. and saatigraphic parition] 

Chemical a n a l p s  

Alaska 
1 2 *3 4 5 7 8 9 10 11 12 13 

5081-1 5085-3 5085-4 5085-6 5086-1 5068-3 50B84 5086-5 50823-1 50823-4 50828-1 50630-5 
51% ---,-,,----- 62.61 60.11 55.2 40.4 58.91 80.62 64.86 62.01 55.64 50.14 60.08 85.29 54.80 
A 1 A  ----------- 18.50 16.02 17.2 9.4 17.0 18.4 15.7 11.3 14.01 14.63 16.53 17.96 ---,-- 
FyQ ----------- 2.90 1.29 3.1 3.0 2.51 4.90 5.01 3.19 6.66 7.21 7.60 6.26 26.68 
0 , ,  2.31 5.14 4.2 ,,,,-,---,--,-----------,,---,------------ .84 .91 ------ 
MgO --------,--- 2.46 3.17 3.7 1.1 2.40 2.85 3.22 3.11 3.76 3.36 1.05 1.14 2.66 
CaO ------,,,-,- 4.82 2.33 1.4 8.2 1.69 .038 .10 .18 5.91 1.88 .51 .55 4.85 
Na'O --------,,-- 3.82 2.22 3.4 1.6 1.06 1.10 1.16 
K'O -----,-----,, 1.86 2.12 1.0 .94 2.15 3.26 3.49 

::: ) 5.92 5.54 ( ::: "I5 ------ 
3.15 ---,-- 

b O +  ------,--,- 1.68 3.18 .U -,--,, ---,,- ,,,--- ------ ----,, ------ ,---, ,-,--- -----, ,,--,- 
b0- - , - - - - - - - - - .31 .64 .93 ------ ,,,,-- ,--,-- --,-,- ------ ------ ------ --,--- ------ --,--, 
~ i 4  - , - - - - , - , - - - .68 .I3 .I4 ------ .26 .23 .23 .27 .I5 .I9 .89 .97 ,----- 
P A  , - - , - - - - - - - - .31 .29 .30 ,--,-- ------ --,,,- -,-,-- ,----- '-18 l.17 ---,,------------- 
Moo - - - - - - , - - - - - .11 .15 . l6 ----,, ,,-,-- --,--- -----, -----, -,--,, --,,-- ,----- ----,- -,---- 
so,,,,,--,,-,--- ------ ,--,,, 1.6 -,--,- -,-,,, ,,,,-, ,-,--- ------ -----, --,--, ---,,, ,---,- ------ 
S--------,------ ------ .OO -60 ------ .80 ---,-- ------ ,--,-- -----, --,-,- ,,---- -----, ------ 
Cl - - - ,- --- , , , - - - .ll ,----- ,-,-,, ,-,,,, --,--, --,,-, ----,- -,,,,, ,,,,,, -,,,-, -,-,-- ---,-, ---,-- 
F----,--,------- .02 ,,-,-- ----,- ,----- -,,-,- ,,--,, ,,,,-- ------ ------ --,--, -----, -,---- ------ 
Ignidon lon ,---,-- ------ '.77 ' ~ o m ?  '36.6 9.98 4.60 4.18 4.83 '7.17 '9.12 '8.0 ------ 6.32 

Total ------, 100.36 '99.42 99.7 101.2 'C97.1]TC95.23 'C98.01 'C96.8] ClOO.001 C l O O . l O ]  100.4 100.38 95.31 

Clau ,,,,,--,---- 30,54,0 30.52.2 21.56.0 20,61.11 26,58.8 23,66,0 31,M.O 27.61.0 23,58.4 11.81.9 22.88.3 -,---- 25,63,0 

42-2 42-6 
SiO, --,-,,------ 88.52 66.09 
A l A  ----------- 12.19 14.24 
F y q  ----,,-,--- 3.05 4.15 
FeO ---,--,---,-, 2.27 1.71 
MgO -,---------- 2.14 1.94 
CaO --------,--- 2.60 2.32 
NazO ------------ 2.01 1.93 
KsO ----,------,- 1.88 1.98 

b0- - - - - - - - - - - - .I0 .82 --,-,- -,---- --,--, ,,-,-- ,--,-, ,----- --,--- ------ --,--- ------ ------ 
T i 4  - - - - - - - - - - - - .86 .91 P~csent Present ------ ---,,- ------ ------ ------ -,---- --,--- -----, --,,-, 
40, - - - - - - - - - - - - .35 .23 ------ ------ .ll .14 1.4 .13 ------ ,-,--, --,-,- --,,-, .28 
Moo - - - - - - - - - - - - .08 .08 ,---,, ,----- ------ ------ ------ -,---- ------ -,--,- --,--- -----, ------ 
SO# ------------ ------ ------ ------ ------ .99 ------ ------ ------ .01 1.29 2.41 1.80 .22 
(hganic mattu --,-, '.85 ------ -----, ----,- ,--,,- ---,,, ,----- ----,- ------ ,--,-- ,----- ------ ----,- 
Ignition l o r  ---,,-, '.06 '.02 '1.3 ,,,,-, 5.4 7.9 6.9 6.8 ------ - ,---- --,--- ------ 3.8 

Total ------, '~99.941 C99.571 99.6 99.6 C99.31 C98.81 C99.41 C99.41 C90.51 C93.43 C81.91 C93.41 [96.1] 

Clau -,----,,,--- 44,44,0 38,52.0 36,41.8 ---,,, 39,53.2 31.56.6 28.64,l 24.68,l 59.28.1 11.11,9 49,21.18 86.21,9 32.62.0 - 

All% ---------,- 16.6 12.4 16.2 15.0 9.58 13.37 13;13 16.63 16.37 12.9 12.2 15.94 13.9 
FyOs ----------- 6.0 4.2 5.0 4.8 5.41 6.4-3 6.09 6.11 5.01 4.9 4.0 4.06 4.9 
MgO --------- -- - .43 .36 .43 .58 2.51 2.12 2.40 1.16 4.56 .21 .36 2.93 .21 
CaO ------------ .8 2.0 .8 .6 .90 .51 .40 1.59 1.66 4.0 1.8 .4 l  1.0 
N a p  ----,-----,- } I.34 4 8 7 0  { :: 'I1 

.48 2.53 1 18 
K'O - - - - - - - - -, - - , .57 .37 .61 :n ) '.n * . n  { ::: } #.a4 

P p s  ------------ .16 .13 .32 .39 ------ ---,-- -,,,-- --,-,- ,----- .28 .26 ------ .30 
SO, - ---- --- -- - -- .21 .28 .20 .21 .55 .30 .35 .12 .10 .20 .21 .67 .21 
Ignitionloss ------, 4.2 6.4 4.6 4.8 2.21 4.20 4.15 4.58 5.25 4.4 4.8 4.85 3.8 

Clau ------------ 33,83,0 46.48.4 36.60.0 38.51.0 54 ,4 ,0  40,55.0 40.58.0 28.65.0 30.61.0 42.51.0 50.46.2 38,58.0 44.53,O 

'~e~oned as Pa%. 'cootaim aome aganic m a w .  ' NaCl + KCl; by gravimeaic 
'cq. ' ~ l l  elements determined specaochemically except determination. 
'~ncludes ignitim loss due to oxidation of FeO. Ca, Na, and K. which w a e  determined by flame pho- '~alculared fian repated total C. 
' ~ e ~ o r t e d  as loss. C 4 ,  q O ,  organic. tometer and S i q  which was determined gravimeuically. 'Sample dried at 110.C. 
'sample dried at llOeF. Ignition loss includes organic Sample dried at  110%. 

matte1, small amountof C q .  HzO, and sulfur. 
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Table 2.-Analyses of sample8 tom Alaska, Idaho. Oregon, and W.rbisgtat.comining uocombincd silica and clay each Len than 75 percenr: uncombined silica and clay 
each g e m  than cubonate ( G m p  B), common- and mixed-rock utegaies<ontinued 

Chemical analyru- Continued 

Aluka-Ccminued 
40 41 42 43 44 45 46 47 48 49 50 51 52 

508 508 508 508 508 508 508 508 608 508 508 508 508 
156-122 156-123 155-159 155-162 155-180 156-107 156-99 156-100 166-101 156-102 156-103 156-104 155-151 

Si% -,--------,, 70.0 72.0 60.61 62.90 60.61 70.3 66.5 03.8 64.7 64.0 64.4 63.4 64.4 
1 17.2 14.0 14.79 17.75 15.74 19.0 15.2 17.9 17.0 16.9 17.45 16.2 15.6 
F - 4  ----------- 5.0 4.8 6.60 1.44 7.81 6.0 6.4 6.4 6.55 7.3 6.75 1.5 6.0 
MgO----,-,,---- .07 .21 5.60 4.10 4.59 1.2 1.95 1.65 1.95 1.9 1.9 1.95 1.0 
CaO ------------ .8 1.4 3.20 .96 1.17 .20 g.05 g.05 g.06 g.05 g.05 g.05 2.0 
NQO - - - - , - , -- - - - ) '.68 \58 ( 1.55 .91 4 l.42 l.36 '.33 l.24 '-27 '-30 1.4 
Kfl- - - - - -- , - - - -- .68 .59 l.36 I.44 l.72 l.62 l.45 l.51 l.57 2.7 
PPg ------------ .28 2 6  ------ ------ .20 .32 .26 .30 .34 .34 .27 .40 .15 
So, - - - - - - - - - - - - .21 .22 .18 .07 ------ .21 -19 .21 .28 .14 -17 .24 .34 
lgnilion l a c  ,----,- 4.0 5 .2  6.51 4.17 - -  4.08 3.8 4 .6  4 .4  3.8 3.8 4.4 4.5 

Total ------- 96.2 98.7 C99.441 C99.621 C91.623102.1 95.2 96.0 96.2 95.1 95.6 95.0 98.1 

Al'o,' - - --- --- -- - 
F e A  ----------- 
MgO------------ 
CaO -,---------- 
Na& - , - - - -- - - - - - 
K'O -,,,,,-- -- --- 
yo+' -,-----,-,- 
ho-' ----------- 
Ti% ----- ---- - -- 
Ignition l a c g  ------- - 

Total---,,-- 

Clan -,---------- 40.45.4 41.54.2 23.66.6 19,68,6 19,70.522.@7,6 23,87.6 26,64,6 26,65,5 24.66.5 23.67.5 23.67.5 25.66.5 

Aluka-CooUnued 
66 67 68 88 70 71 12 73 74 75 16 77 

508155-189 SOW-1 50870-2 50876-1 50876-2 50886-1 50887-1 50888-16 50886-18 
Si% ------------,--,---, 59.1 71.02 72.16 58.81 63.48 66.33 70.05 69.9 65.14 67.70 75.78 76.91 
A l l 4  ------,,-----,,--,-- 17.0 6.96 13.85 16.94 18.26 12.98 13.71 11.6 14.42 14.98 11.81 12.18 
Fe'Q '6.6 3.84 2.85 '4.23 '4.56 5.10 5.38 4.9 2.00 2.08 .60 .48 
FeO ,--,---,--- i -,,- - ---- ,,,--- ------ ------ -----, ------ 1.76 1.86 ------ 3.75 3.89 .82 .92 
MgO,-------,--,--,----- 2.8 ,----, .47 3.64 3.92 1.41 1.55 5.0 1.14 1.18 .02 N o ~ e  
CaO ,-,---------------,- 2.3 ------ 3.60 1.51 1.69 1.38 1.46 2.6 3.18 3.30 .93 .92 
N-0 .................... 1.2 -----, 3.86 3.28 3.54 2.56 2.72 .82 2.05 2.13 4.38 4.17 
K'O ,,--,,-,-,-,---- - - -  3.0 ,--,-- 2.43 2.85 3.07 1-69 1.72 2.4 2.47 2.57 3.12 3.15 
YO+ ----------,----,--- ------ ----,, ,----- ------ ------ ------ ------ ------ ------ ------ 1.70 .66 
h0- ---,-,--,-,,-,,-,,-,----- ------ ------ ------ ------ ------ ------ -----, ------ ------ .26 .24 
Ti%-------------------- ------ .37 Trace 1.20 1.29 .62 .66 ------ .67 .70 .17 .18 
P A  .................... ------ ------ .36 ------ --,--- ------ ,----- ------ ,,-,-- ------ .04 None 
MrrO-------------------- ------ ------ .41 ,---,- -,---, ------ ,---,- -----, ------ ------ .03 ------ 
SG--------------------- ------ ------ .20 ------ ------ --,-,, ,----- ------ ----,, ------ ------ ------ 
S ,---,------------------ ------ ------ ------ ------ ------ Trace Trace ------ Trace Trace .04 None 
Cl----------------,----------- ---,-- -----, ------ -----, ------ ------ ------ -,,-,- ----,, .I9 -,--,- 
8aO,----,----,----------,----- ----,, ------ ,---,- --,--- ----,- ------ ,----- --,,-- -----, .06 ------ 
SrO----------------,---, ,-,--- ------ ------ --,--- ------ ------ ------ ------ ------ ---,-- R e m t  ------ 
o n  1 - -  '6.8 13.69 .65 =7.31 ---,-- =5.26 ,----- ------ u3.71 ------ ------ ------ 

Total ,--,-,-,-,,,,,, 98.8 95.88 [101.04] 99.63 99.83 99.11 99.11 C97.21 98.53 98.53 '99.95 99.81 

'~ravimeuic determination. '99.62 percent In text. 'Microcbemical examination, weight of ZnO = 0.0015. 
' N ~ C I  + KCl, gravimeuic determination. ' 100.13 w e n t  in t e n .  Apjxoximace weight per 20 g of rock; based oa the rpecuo- 
' ~ l l  iron calculated as FqO,. ' 100.32 percent in text. glapluc analysis: Cu0 = 0.0002, As = 0.00005. M q 4  = 

' ~ a  included in toral. 'Includes gain due to oxidation of FeO. 
0.00035, Cd. present. SIQ = 0.0002, Sb =0.00005. Tl. 

Klncludes water, C 4 ,  and possible l m  doubtful. Fb0 = 0.0004. 
Usample dried at  110.F. lgnitim loss 

of oxygen for F e A .  
includes organic matter, small amount of 

'99.12 percent in text. C Q ,  HIO,and sulfur. 



ANALYSES O F  SAMPLES 

DESCRIPTIVE NOTES 

[Undercored page numbcrs in reference indicate source of m?lysis] 

Alaska-Continued Alaska- Conrinucd 

40, 41. Healy quadrangle. Jurassic. [Sec. 22, T. 17 S.. R. 7 W.. umweyedl, 
Cantwell to McKinley Park highway, near confluence of Jack Rlver and 
Windy Week. Sampler 669, 670. ( Warfield, 1962, p. 3, 12, 13, 20, 
22, 26.) Shale, black: channel sample 50 ft in length, from roadcut. - 
Index and geologic map.  P d b l e  user Portland cement, mlneral wool. 

42 - 44. Healy quadrangle. Jurassic ( 1) .  [Sec. 28. T. 17 S.. R. 7 W., unsweyed .I 
( Moxham, Eckhan, and Cobb, 1959, p. 69, 92. 93, 94, pl. 11.) index 
and geologic m a p ,  geologic sectiom. Pouible user Cement. 

42. About 1.3 miles northwest of Cantwell. Collector. R. E. Fellows. 
Sample 310. Claystom, dark-gray. ailiceow. Stratigraphic 
thickneu 60 ft. Tonnage estimated. 

43. Along Aluka Railroad, 1 mile southeast of Windy Creek. Collector. 
R. E. Fellows. Sample 311. Claystone, black, siliceous. Suati- 
graphic thicknur 45 ft. Tonnage ertimated. 

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

45 - 51. Healy quadrangle. Jurassic. Foggy Pass area. ( Warfield, 1962, p. 3, 12, 
13. 20.2-23.) Shale, channel ample  from outcrop 1M) ft in length. 
Index and geologic map.  Pouible we: Portland cement, mineral wwl. 

45. [Sec. 28, T. 17 S., R. 7 W.. umweyed],cut on Alaska 
Railroad between mile 321-322. Sample 637. Shale. black: 
grading to a randy phase. 

46-51. [About 6.3-6.7. 7.2-7.4].aibuury to the West ~ o r k  of WMy 
Creek. 

46. Sample 606. 49. Sample 611. 
47. Sample 608. 50. Sample 612. 
46. Sample 609. 51. Sample 613. 

52. Healy quadrangle. Jurassic( ?). [About 6.3-6.7, 7.2-7.41,WLndy Creek 
area. Analysu, A. C. Vliridis, Leonard Shapiro. Lab. No. 1917 C. 
( Moxham. Eckhart. and Cobb. 1959, p. 69. 92. 99. 94, pl. 11.) 
Argillite, black, slaty: stratigraphic thicknur 400 A. Tonnage ertimated. 
Index and geologic m a p ,  geologic sections. P d b l e  we: Cement. 

53 - 65. Healy quadrangle. Tertiuy . ( Cobb, 1951. p. 139. 142. 165-167. 166. 
pls. 18. 19. ) Index and geologic map. columnar lectiona. U r r  Patland 
cement. 

53. Between sea .  10, 15. T. 12 S.. R. 6 W.. bank of Healy Cnek. 
Lab. No. 42. Clay. 

54. SWi r c .  15. T. 12 S., R. 6 W., Cripple Creek. Lab. No. 43. 
clay. white. plutic; at  leaat 4 ft thick. 

55. N E ~  sec. 16. T. 12 S.. R. 6 W.. Cripple Creek. Lab. No. 44. 
Claystone: 12 ft thick. 

56- 60. Ssc. 22. T. 12 S., R. 7 W., H-ly Creek. 

56. Lab. No. 39A. Claynone: 10 A thick. 
57. Lab. No. 398. Claystone: 12 ft thick. 
56. Lab. No. 39D. Claystone; 17 ft thick. 
59. Lab. No. 39E. Claystone: 6 ft thick. 
60. Lab. No. 40. Clay; 3 ft bed. 

61-65. SEf r c .  23. T. 12 S.. R. 7 W., Sunuana Creek. Healy Cmek 
Valley. 

61. lab. No. 41A. Claystone, from expaure: 12 ft thick. 
62. Lab. No. 41B. Claystone, from expure :  8 f t  thick. 

63. Lab. No. 41C. Claystone, from expolure: 12 ft thick. 
64. Lab. No. 41D. Claynone, from expocure: 14 ft thick. 
65. Lab. No. 41E. Claystone, froin expoaure: 10 fi thick. 

66. Healy quadrangle. Pleirtocene. [Probably aec. 9. T. 13 S.. R. 7 W .. 
umurveyeA],353.3 mile, A l u h  Railroad. Analysts, E. A. Nygaard. 
S. M. Benhold; collector. R. A. Eckhart. Repon No. IWC-231. 
( Wahrhaftig, 1956. p. 35; Wahrhaftig and Black. 1958. p. 84-& 114. 
plt. 1. 2. 7-10.) Clay. blue. vaned. Index and geologic mapa: 
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, y .  25, 26, 26, 29, 31, plt. 3, 
5, 6. ) Dlatomaceow earth, representative sample. ~ e p a i t r  When wet, 
mottled drab-brown to green; jellylike consistency. When dry, c b l k -  
white to light-buff; mauive. friable. homogeneous. Average thicknur. 
2-6 ft: maximum thickneu. 12 ft. Average bulk density 0.4. T o m g e  
estimated. Photomicrographs of diatoms. Index and geologlc mapa. 
geologic section. P d l e  urer CooMlction, insulation. 

68. Kodiak quadrangle. Holocene, 1912 eruption. Kodiak. Analyst. 
Elton Fulmer. ( Griggs, 1918, p. 2. ) Ash. blghly magnetic. 

69- 72. Livengood quadrangle. Pleistocene. ( Taber. 1 W .  p. 1438, 1454, 1161. 
1472. 1474. 1475, 1477-3, 1484. 1486, 1495.)SUt, fopillferocn. 
Mechanical analysis, mineralogy. Index map. generalized crop aection. 

69. 70. Kowak Clay a Yukon Silu. [ N E ~  T. 3 N.. R. 1 E.],near town 
of Chrunika, Cleary Creek. Analysu. J. 0. Berry. T. C. Bruce. 
A. T. Taylor. Silt, greenish-gray when wet; contains rock 
fragmenu and mica. 

69. [Calculated by compilers to include ignition lop.] 
70. Analysis as repated in text; average of two or more 

determinatiom. 

71, 12. [SEf T. 4 N., R. 2 W., unnweyed],cut on Livengood Road, above 
Cluhmrn Creek. Analyst. L. Webb. 

71. [Calculated by compilcn to include ignition lou.] 
72. Analysir u repated in text: average of two or more 

d e t c ~ a ~ I ~ t i o c l l .  

13. Mount F.inearbcr &angle. [19.4-19.7. 11.6-12.41, Glacier Bay. 
GeMe Inlet uea.  ( Soits. 1969. p. 63. 73, 14, pl. 6.) Argillite, 
black, dense. hud: b d a  1-6 in. tuck. Mineralogy. Indu  and geologic 
map. 

74, 75. Mount Hayes quadrangle. [Holocene. About 10.0-10.3. 7.21. Cuuwr 
Glacier, near Rlchardron Highway. Analyst, A. D. Hubla. ( Taber. 
1943. p. 1436. 1472. 1474-x. ) ~laci.1, flour; grain cize. mecbnical 
analysis. mineralogy. Index map. 

74. [Calculated by compiler: to include ignition lop.] 
75. Analyrl, u reported in text: average of two or more determinatiom. 

76. Mount Katnui quadrangle. Holocene, 1912 eruption. [About 6-7.5. 4.5-71. 
Valley of Ten Thouaand Smokes. Analyst. E. G. Zies: coUector, 
C. N. Fenner. Sample A26. ( Zies. 1929, p. 55, 56, 58.) Pumice. 
hyolitic. light-gay. Appuent density about 0.85. 

77. Mount K a w l  quadrangle. Holocene, 1912 eruption. [About 9.1-9.6, 
4.5-5],~atnui volcano. Analyst. George Steiger. Record 2753. ( Wright. 
1915, p. 260: Clarke. 1915. p. 210.) Pumice. Nonn. 
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Table 2.--Analyrs of aamples from Alaska. Idaho. Oregon. and Wadiqtaeconuialng uncombined silica and clay each less than 75 percent; uncombi~cd silica and clay each 
per te r  d u n  carbmate (Group 8). commonand mixeckock u tegmes4onf inued  

Chemical analyses-Continued 

Alaska-Continued 
78 79 80 81 *82 *83 84 85 *86 *87 88 *89 90 

50888-2 50888-3 50888-4 50888-5 50888-6 50888-7 50888-8 50B88-9 50888-10 50888-11 50888-12 50888-13 
S i 4  ------------ 76.53 75.56 11.92 69.37 64.61 65.98 68.00 67.43 60.85 51.99 75.08 63.56 64.36 

Less 0 ----------, ------ .03 --,--, .03 .03 ------ --,--- -,--,- ------ ------ ------ ------ ------ 

Class ------------ 54.36.0 53.36.0 48.39.0 42.43.0 96.41.0 37.48.0 40.44.0 41.43.3 29.51.0 24,54.0 ------ 33.50.0 33.52.0 

- -  - -- 

Total ------- 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 

Alulu-Continued 
*91 92 *93 894 *95 96 97 98 899 100 10 1 

50888-14 508109-1 508109-4 50B109-3 508109-2 509114-1 508145-1 508145-8 508145-6 508145-2 

'1n~ludes P24. 

'ZG = 0.00 percent. 
'98.35 percent in text. 
' ~ a a l  iron. 
'oxide of irm. 
'~alculated tom repated MgCQ. CaCQ. 

Idaho 
102 103 

llB3-1 1183-2 

'Repated a: water and lou. 
'At 105°C. 
'cc,. 

S i q  ------------ 61.48 59.13 60.36 61.03 60.22 52.60 62.80 68.2 48.7 65.6 65.6 68.92 68.55 
Al'4 -,--------- 14.51 15.10 16.93 16.63 11.31 12.96 15.41 11.4 14.9 
F q 4  ----------- 1.46 2.14 2.53 1.73 1.90 '4.88 '6.82 2.3 4.7 

} 16.22 { 
2.0 2.1 

FeO -,----------, 2.99 2.11 3.42 3.58 3.60 ------------ 6.0 3.4 3.8 3.4 ------------ 
MgO ---------,-- 1.66 1.32 2.70 1.6 1.10 3.07 3.67 3.8 4.2 .49 .71 Trace '2.43 
CaO ---,----,--- 4.02 3.16 6.08 4.43 4.28 6.41 7.65 .BI 1.8 2.8 3.4 1.62 '4.11 
NyO ,,-,-------, 3.86 3.16 3.72 4.52 4.34 1.17 1.40 3.5 2.1 4.3 4.2 1.56 ------ 
KzO ------------- 2.20 3.54 1.42 2.47 2.41 1.52 1.81 .51 .92 3.0 2.8 4.00 
yo+ ----------- .47 5.75 1.39 2.29 1.55 ---------------------------,-- .81 ------ [-7Tii 
40- - - - - - - - - - - - .15 1.48 .17 .13 .I5 ------ ,----- -,---- ------ ------ .31 '1.60 
T i 4  ------------ .52 .51 .72 .70 .74 Present R e r m  .I2 1.2 .64 .78 ------ ------ 
P+3s ---,-------- .26 .27 .16 .24 .26 ,----- ,-,--- -08 .22 1 6  .21 --,--- ----,- 
MnO----,------- .09 .12 .13 .16 .17 ------ ------ .24 .20 .18 .12 ------ ------ 
S--------------- .08 .02 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
F--------------- ------ .07 ------ .07 .Ol ------ ,----- ------ -,---- ------ ------ ------ ---,-- 
C1- - - - - - - -- - - - - - .14 .23 -,---- .18 .15 ------ ------ --,--- ----,, ------ ------ ------ ------ 
BaO ,----,-- ----- .06 ------ ---,-- .07 .01 ------ ------ ------ ,-,--- ------ ------ ------ ------ 
Organicmatter------ ------ ------ ------ ------ --,--- ------ ------ ------ ------ ------ ------ ------ 4-14 
Ignitlon l o s s  ------- ------ '.01 0 1  '.00 '.02 '16.01 y16.01) .3.1 '10.1 '3.4 '.07 6.00 .6.40 

Subtotal ---,-- ------ 99.98 ------ 99.98 99.54 ------ ------ --,-,- ------ ------ ------ ------ ------ 

' ~ a m ~ l e  dried at  1109. ignition lop 
include8 organic matter, m a l l  amwnu of 
C q .  HpO. and sulfur. 

l l ~ o t  included in total. 
Ign i t ion  losr includes gain due to oxidation of FeO. 
'CQ. calculated tan' repated MgCO, and C a C q .  

Specaographtc analyaes 
[Sample 92. elements looked f a  but not detected: Be.Zn.Ge,As.Cb.Ag,Cd.In,Sn,Sb.Cs.La,Ta.W.Pt,Au.T1.8i.Th.U. Samples 94. 95; Lab. Nos. 50-1852 SC and 50-1651 SC. 

Elements looked f a  but nor detected: Be.Ni .La ,Pb. &rnple 101, elements looked f a  but not detected: Z n , ~ e  . A S . A ~ . C ~  . ~ n . ~ n . ~ b . R e  ,TI .8i] 
2 94 95 9 94 1 



ANALYSES O F  SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numben in reference indicate wurce of analyrir] 

Aluka-Conrinued Alaska- Continued 

78 - 90. Mount Katmai quadrangle. Holocene. 1912 eruption. [About 8.6-8.9. 
2.9-3,2],wertern aide of valley of Karmai River. a lime north of where 
Mageik Creek enters KIunri River. ( FeMer. 1950a, p. 608. 610. 614-818, 
617-822. ) Pumice. Index map. detailed m u w e d  rction. correlated 
meuured sections. 

mountain. Analyst, H. M. Hyman. ( Snyder, 1959, p. 171, 1 9 2 . 3 ,  
195, pl. 23.) Dacitic tuff. Ught-brownish-gray. hypocrystalline. Min- 
eralogy, nam. Index and geologic map, geologic section. *Analysis 
show13.4 percent FeO. 5.1 percent alkaliw; 8.8 percent CaO, MgO 
not calcniatcd as carbonate. 

78. About 7 milu w t h  of Mount Katmai Crater. Fenner (1926 ). 
Analyst. C. N. Femer. Sample A-175. ( Fenner, 1926. 

94, 95. Rat M a d s  quadrangle. Late Pleiatonne. Semiropochnoi Idand. Spec- 
trographic analyst. E. L. Hufachmidt. ( Coau. 1959. p. 477. 479. 489. 

p. 676, 677, 680. 681, 684, E.) Pumice, white, corm; 492, 504. 505, 514. 515, pl. 59.) Tuff( dacitic pumice1,light-gray, 
mineralogy; almost free of phcnoqso; mixed with lapilk fine-grained; volume euimated. Norm and NigBli numben. Index and 
18 in. thick. Lithology. Nam; C.I.P. W . aymbol. geologic map. geologic section. 

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

80. Sample A-177. m i c e ,  buff, corm; 11 in. thlck. Lirhology. 

81. Sample A-178. Pumice. yellowl 2 in. thick. Lithology. 

912. Sample A-179. Pumice, buff a reddlsh-brown. corm; 9 in. 
thick. Lithology. *Analydr rhowr 3.5 percent FeO, 5.8 
percent alkalies; 7.5 percent CaO, MgO nor calculated U 

Cubonate. 

*W. [17. 121,in gully about 2 m i l a  wuth of Threequarter Cone. Analyst. 
W. 1. Blake. Lab. No. W-20150. Sample repreaenu full thick- 
ne s  of depoait; 150 h exposed. *Analydr shows 3.6 percent FeO. 
7.0 percent alkalies; 6.2 percent CaO, MgO not calculated as 
carbonate. 

*95. [17.2. 11.5j,in old cone. Analyst. R. N. Eccher. Lab. No. 
ID-19550. 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 ar 

*83. Sample A-180. Pumice, gray, grad- from c w r  to Roe. 50 in. carbonate. 

thick. Lithology. *Analydr h a  3.1 percent F d ,  5.6 
percent alkalies; 7.0 percent C.O. MgO not c~lculated u 96, 97. St. Miduel quadtangle. Holocene. [About 23.5, 9.01. St. M i d e l  bland, 

old rifle range on point &at enc l au  the brbor. Analyn, T. C. Bruce. 

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

86. Sample A-182. Pumice. Light-gray, fine; 8 mm thick. 

916. Sample A-189. Pumice. light-gray. grit or corrse und, 10 mm 
thick. *Analydr shows 4.7 percent F d .  5.2 percent alkallsl, 
9.2 percent CaO, MgO not calculated u carbonate. 

87, 88. ~nalyst, C. N. Fenner. ( Wilcox, 1959, p. *, pl. 64.) 

*87. Sample A-165. Pumice, light-gray. [ U d  for camp-  
tatiom.] *kulyaU shows 4.8 pscent F a ,  5.1 
percent alkaliu; 10.9 percent CrO, MgO not cal- 
culated M carboarte. 

88. Sample A-185X. Pumice, white; selected from nmple 
A-185. 

919. Sample A-186. Pumice, light-gray; 28 mm thick. *Analydr 
rhowr 3.7 F c e n t  FeO, 5.6 petcent akalieai 7.9 percent 
CaO. MgO not calculated u carbonate. 

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

*91. quadrangle. age. reference, map. and rctiom as in umpler 78-90. [About 
9.3. 3.7I.about 4 miles south of Mount Karma1 Crater. Sample A-506. 
( Fenner. 1950b. p. 897.1 Pumice, gray, coarse; 21 in. thick. Lithology. 
*Analysb shows 3.0 pacent FeO. 6.1 percent alkalies; 5.7 percent CaO. 
MgO not calculated as carbonate. 

92. Rat hlandr quadrangle. Tertiary or older. Amchltka Formation. [About 
14.0-14.3, 2.61,Amchitka Ialand, aouth of Constantine harbor. Analyst. 
E. I. Tomul; npecrrographic analysr. P. R. Barnett. Specimen 51-P-27. 
(Powers, CoaU. and Nelaon, 1980. p. 523. 533, 534. 535, pl. 69.) 
Ohaidian tuff-breccia; more than 300 ft thick. Mineralogy, index of refrac- 
tion, norm. Index and geologic map. 

*93. Rat klands quadrangle. aaternary, Pattenon Point Fornutlon. [5.5. 10.41, 
Llrtle Sitkin bland. sueam cut 0.9 mile north of aummit of 1,980 ft 

( Taber. 1913, p. -1438. 1472. 1474. 1475, 1478-1180. 1481, 1484.) 
Siltlike mantle, foniliferw; from depth of 20 in. Mechanical analydr, 
mineralogy. kdex map. 

96. [Calculated by compilen to include ignition lat.] 
97. Analyda u repcited in text; average of two a more determinations. 

98- 101. Umruk qudrangle. ( Byen, 1959, p. 269.2-282. 283-285, 289, pla. 39. 
40.1 N o r a  and Nlggli valuer. Irdex and geologic mpr. 

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

98. Mly  to middle Tertiary. [About 17.1. 2.6],1 mile 
wuthwest of Russian Bay. Argillite; bulkdensity 2.71. 

4)s. Wrenury. [About 19.9. 7.91 northeast Umnak Irland. 
Palagonitlzed tuff cone. Bulk demity 2.49. *Analyria 
rhows 3.4 percent FeO. 3.0 percent alkalies, 1.2 
percent TiOl; auggesu 6.2 percent more CaO and MgO 
rh.n required f a  cubonate. 

100. Quatsrrulry, Okmok Volcanlcr. [About 19.9. 9.71, 
racliff rovtbeut of &hiah& Point. Rhyodacite 
pumice lapilli. Bulk density 2.45. 

101. Holocene. [About 13.7. 2.91,nath dope of Mount Vrvidof. 
Analysn. W . W . Bramock, L e d  SlupIro: specaographlc 
analyst. A .T. Myen. Rhyodaci~ pumice. Bulk denaity 2.48. 

Idaho 

102. Bannock County. Pliocene. [Ponibly T. 9 S., R. 38 E.],Manh Creek 
Valley. Analyst. I. E. Whltfield. Sample 35889a. ( Merrill, 1886. 
p. 201, 202; Merrill, 19C4, p. 134; Clarke. 1915. p. 92, 93; Mansfield, 
1920, p. 10, 11, 117, pl. 3.) Volcanic aah, gray, friable; mineralogy, 
screen size. Icdex and geologic map, geologic sections. Pouible use: . 
Scouring and polithing preparations. 

103. Bannock County. Holocene. T. 5 S., R. 33 E.. near Fort Hall. ( Fremont. 
1845. p. 3; Mamfield. 1920. p. 10. 11, 118. pl. 3. ) Alluvium 
( clayey soil mfxed with fine und),light-gray, fine. Index and geologic 
rrup, geologic sections. 
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Table 2.-Analyses of samples from Alaska. Idaho. Oregon. and W a s h i n g t c i n g  uncombined dlicd and clay each less tban 75 percent; uncombined silica and clay each 
greater tbsn carboorte (Group B), common- and mixed-rock categuier-Cmtinued 

Chemical ana1yae.s-Continued 

A 4 h  ----------- 
Fqo, - - ---- - - -- - 
FeO ---- --------- 
MgO,----------- 
CaO ------------- 
NatO ------------ 
K'O-- - , - -- --- - - , 
yo - - - - - - - - , - - - - 
T i 4  - - - - - - - - - - - - 
P'4 --- - - - - -- - - - 
MnQ- -- - - - - - -- - - 
cc, - - - - - - - - - - - - 

15.91 10.9 15.13 23.0 
1.21 1.2 4.61 .1 
3.17 2.5 ------------ 
1.09 5.3 1.80 .05 

None 8.8 1.19 1.6 
'1.62 1.6 ------------ 
'3.96 2.6 ------------ 

1.98 2.2 ------------ 
.75 .46 ------ ------ 

Trace .ll ------ ------ 
'Trace .08 ------ ------ 

Nooe 9.9 ------ --,--- ------ ------ ------ ------ ------ ----- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
------ ------ ------ ------ 
---,-- ------ 8.02 --,--- 

'98.18 u C 1 ~ ~ . 6 ]  98.55 C97.21 

s--------------- 
V'O, -----,,-- ,-- 
c r  - - - - - - - - - - - - - - 
Moo, - - - - - - - - - - - 
Organic matter ----- 
Ignition l o s ~  ------- 

TO* ------- C100.15] 

Alto, ----------- 3.4 6.1 6 .I 6.4 1.2 11.63 
F y q  ----------- 1.4 '2.25 '2.59 '2.70 '2.63 .84 
FeO------------- ------ ------ ------ ------ ,----- .95 
MgO------------ ------ .44 .53 .42 3.10 .12 
CaO ------------- 34.6 22.9 18.6 19.9 19.4 .65 
NazO ------------ --,--- ------ ---,-- ------ -----, 1.10 
Kt0 ------------- ------ ------ ------ ------ ------ 6.22 
yo+ ----------- ------ ------ ------ ------ ------ 6.10 
yo- ---------,- "2.0 ------ ----,- ------ ------ .39 
Ti%------------ ------ ------ ------ ------ ------ .IS 
P20s ------------ 20.4 15.3 10.2 11.0 9.3 .01 
MnQ------------ ------ ------ ------ ------ ------ .03 
C 4  ------ .80 ----,- 1.66 7.35 ------ 
S--,------------ ------ .65 .83 1.02 .31 .02 
V'O' - -- -- - - -, --- .02 l.019 '.OM l.018 '.028 ------ 
F --------------- 2.08 ------ ------ ------------ .09 

organic matterm ---- ------ 4.69 8.62 7.40 2.58 ---,-- 
Ignition l o s  ------- % A  '13.6 '16.0 '19.2 '13.7 -----, 

- 
Subtotal--- --- 101 .I0 ------ ------ ------ -- ---- 99.84 

Leu 0 ----------- '.88 ------ ------ ------ ------ '.04 ------ ------ I.01 ------ ------ ------ ------ 
- 

TotpL ------- Cl00.81 ClOO.21 C100.31 C101.9] C102.1]1'C99.8~] 100.2 99.4 YC99.63] 99.68 100.26 C99.841 100.1 

-- 
See following page for footnotes. 

Specnographic analyses 
C C = 1-5 p e n m t ,  D = 0.1-1 percent, E = 0.01-0.1 percent, F = 0.001-0.01 percent, G = < 0 . O O l  percent, ND =not detected. Sample 107: Quantitative spemolpaphic analysis, 

CI = 0.0002. Cu = 0.0017. Sr =O.M)2; sample 114, elements looked for but not detected: Li.Ga.Ge.1n.Sb.Ta.W ,PI.Au,Hg.Bi] 
109 114 118 118. 119 120 

& ----------- ND ------ G G ------ 
8------ E F E E E E 
Na ----- D E D D D D 
Mg----- ------ D ------ -----, ------ ------ 
SC----- ------ ------ ------ F ------ ------ 
Ti------ D D D D D D 
V------ D C ------ ------ ------ ------ 
CL----- D D D E D D 
Mn----- E F E E E C 
Ni----- E E E' D D D 
Co ----- F ND ------ F F ------ 
CU ----- F E F F F F P b  

109 114 118 118a 119 120 
Z L  ------------- E E E E E ------ 
AL ------------- D ND ------ ------ ------ ------ 
Sr --,--------,-- E E E ------ E ------ 
Y-------------- ------ ------ E E E F 
Zr------------- F E E E E E 
Nb ------------------- ND ------ E -------:---- 
Mom_----------- E E F F E F 
Ag ------------------- F F G F F 
Cd ------------------- ND ------ E ------------ 
Sn ------------------- ND -,---- E ------ E 
Ba ------------- E ND E E E ------ 

------------- E ND E E E ------ 
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Table 2.--Amly+c of vmpler from Alb~kb ,  Idaho. &goo. and Washingta~,cocluiai~~g uncomblncd dlica and clay ercb less t h o  15 pucem; uncanbiocd silica rod clay each 
than W u  (Group Bb comma-  md mixed-rock caugorier-Cominued 

Chemical bnblyaw-Continued 

ldbho--Continued 
129 130 13 1 132 133 134 135 136 131 138 139 140 

11829-1 11829-20 11829-21 11829-23 11829-22 11829-24 11829-25 11829-9 1129-43 11829-41 11829-46 1129-18 
S i 4  --,--,,---,---,----- 70.6 86.5 66.3 71.9 71.1 72.8 69.1 68.80 73.9 69.9 65.9 86.19 
A l l 4  ,--------------,--- 11.8 22.2 20.5 19.1 20.0 19.5 20.0 20.25 11.8 19.7 20.6 22.44 
F q 4  -,---,-,----,,----- 2.58 1.4 1.9 .29 .6 .71 1.9 -11 2.5 2.8 3.6 1.10 
FeO ---,------,---,----- ------ ------ ------ ------ ------ ------ ------ .02 ------ ------ ---,-- .Ol 
MgO-,------,----------- .58 .21 .36 .14 .22 .07 .Ol .38 ---,-- ------ ------ .40 
CaO .................... 1.14 -45 .38 .I9 .28 .09 .38 .24 ------ ------ -----, .83 
N*O-------------------- ------ .26 .32 .OO .37 .03 .05 .lo -,---, ---,-- ------ .04 
G O  -,-,,,--,,----------- 6.32 1 1 6 1 . 5 9  1.01 .58 1.28 .17 1-86 -----------------, .84 
YO- ,--,--,,,-------,-, --,--- '.78 l.57 '1.19 l.45 '.I9 '1.07 l.52 ------------------ '.I8 
T i 4  --------,----,----, ------ ,----- ----,- ,----- ------ ------ ------ .91 .1 .3 .7 .35 
44-------------------- ------ ------ ------ ------ ------ ------ ------ .02 ---,,- ,,--,, --,,-- .02 
sq --------,----------- ------ ------ ------ ------ ------ ------ ------ .02 ------ ------ ------ .01 
M a  --,---,------------ ------ ------ ------ ------ ------ '.OO ------ -009 ------ ------ ------ .004 
Igoidon lor  ------,--,-,--- 7.8 8.7 I .2 7.3 1.4 6.0 7.7 8.14 4 .  '6.3 '6.8 6.30 

TOW ,---,,---,----- C-101.41 101.6 101.1 101.1 101.0 101.3 ~100.41 99.93 ~ ~ 8 . 8 1  ~ ~ 8 . 8 1  ce1.81 ee.sa 

Idrho--Continued 
14 1 142 143 144 145 146 147 148 149 150 151 152 153 

11829-34 11B29-33 11896-7 11836-41 11896-8 11840-1 11840-2 11840-3 1 W - 4  l W - 5  m-6 llB40-8 11842-1 
S i 4  ------------ 68.51 12.04 57.30 '52.4 88.95 70.4 62.9 14.1 10.3 81.1 68.0 54.2 52.48 
4% ----------- 22.51 20.01 12.51) 11,2 { 14.33 11.6 11.6 13.6 15.3 9.4 17.1 13.2 7.10 

F94  - - - - - - - - - - - } 2.28 1 .  ( 1.17 2.2 1.7 2.8 3.6 1.9 1.8 
FeO - - - - - - - - - - -- - 1.23 .27 3.8 .80 .62 .21 1.2 3.1 
MgQ------,----- ------ .09 3.02 3.3 .41 .26 2.9 1.3 .71 1.0 3.9 8.0 2.93 
CaO ------------- .23 .31 11.66 16.1 2.13 .17 .I9 .U .52 .23 .22 6.6 14.60 
N-0 ------,---- . ..---- - 5.08 1.2 1.6 2.8 1.4 3.1 .I0 .80 .93 
GO------------- ------ ------ 2.58 4.9 4.3 3.1 4.1 2.0 5.8 3.8 1.16 
y o +  ,-,,,,-,,,- ------ ,----- ------ ------ 

1.28 
2.8 1.2 1.5 .51 3.1 2.6 4.96 yo- ----------- ' -84  ------ ------ ---ae- 

Ti4------,--,,- ,,---- ------ ------ ------ .42 .04 .69 .40 .59 .34 .67 .56 .38 
qOl -,----,--,,- ,-,--- -,,--- --,,-- ------ .1O .06 -16 .07 .24 .ll .10 .I4 .20 
MDO---,----,--- ,----- ------ ------ ------ R b a  .O1 .04 .01 .01 .01 .01 .14 Trbce 
CO, ------,--,,- %.a %.16 '11.74 "I3.8 ---,-, .06 .&( .06 .81 .05 .05 8.6 12.40 

Total -,-,--, 100.84 100.45 100.00 97.4 rn 100.48 100.0 100.1 100.9 98.7 100.6 100.4 "100.2 100.31 

' ~ d r t u r e  below 100.C. 
'At 105%. 
' M ~ o .  ' 
' ~ t  1,oom. 
'acid imoluble. 
' ~ a a l  Fe. 

Idaha-ConUnued IdbIm-Cominued Omgol l -Comi~d 

' Allulier and undctumined . 
'Above 105%. 
'At 212F. 
"lgoitio. lCU . 
"~gnitioo lar  , includes 

moisture at 212.F. 

154 155 la6 I 161 166 169 
11842-4 1-2 1 36B1-46 3684-4 

S i 4  -,,,,,,-,--- 68.29 13.52 70 72.50 81.21 04.98 
A l l 4  ,,-------- - 13.25 11.85 16 9.93 11.19 21.27 
F - 4  ----------- 1.62 .I1 .O 4.58 5.02 '3.89 
MgQ ------------ .82 .I3 ------ .54 .61 .62 
CbO -,,----,----- 2.17 -85 1.0 .60 .66 .51 
N O  - -  2.79 2.21 ---- -- .33 .36 .90 
K O  - ,  - 4-92 6-10 ------ .16 .16 ------ 
yo+ ----------- 1 2Y E l  , -  { 1.83 .__--_ ------ 
yo- ----------- '4.18 ------ ------ 

' I ~ ~ l u d e r  water . 
"LCU oo ilplition, chiefly C Q .  
r n ~ , ~ @ . ~ ~ .  reputed as mace; Z1Op0.03 percem; 

810 = 0.08 percem; C1 bnd F rrponcd as ? . 
" ~ e %  = 0.31 percem. 
*Includes FeO. 

154 165 156 1 151 158 159 
118424 llB44-2 I 3881-46 3681-4 

Ti%,,; ,,--,,, ,,-,,- ,----, 0.46 0.50 ,--,,, 
C - - -  '13 .09 .10 .8.ll 
SQ --------,- ,----- ------ .O3 .03 ------ 
C1 ----, ------ --,-,- ------ .M .04 ------ 

T o u l ,  [96.!20] ,,,,,, [100] 99.86 99.80 100.08 

CUL--- 43.42.0 --+... 42.w.2 a.a.0 ------ 23.14.2 
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Table 2.-Amly~s of samples fom Alarka. Idaho. ecgoa.  and Wuhingtoa.cootaining uncombined silica and clay each l e s  then 75 percent; uncunbined dhca  and clay each 
s e a m  th.n c e n a o e  (Croup 8). common- and mixed-rock utegaies<oniinued 

Chemical malylu-Coatbued 

13.30 13.77 
1.36 .55 ------ 1.34 

.62 .52 
3.66 Trace 
3.03 4.54 
1.63 3.75 ------ '3.22 

------ .25 ------ .06 ------ .02 

--,,-- 
Present 

2.3 
Resent 

-- -- - .-. . -. -- 
Oregon--Caulnued 

173 114 8115 8177 8118 8179 8180 8161 8162 163 184 185 
;LBBg-11 38810-5 38810-13 36810-18 38810-15 38610-16 368'IO-11 38810-20 38810-14 36810-10 38810-37 36810-36 36810-24 

S i G  ,----------- 17.1 55.15 42.01 44.39 41.09 46.6 42.68 42.18 48.48 44.73 80.84 63.62 66.95 
1 , -  16.0 '9.75 .28 N m  None Notbe None None .16 ) 1 0  '9.41 14.86 
Fa4 -- - - - - - - - - - .3 7.78 3.39 .06 2.81 2.2 .22 1.51 3.54 .609 6.92 . . 

FeO- - , , , , , - , -, -- -, -- -, - -- - -, .72 -,---- -,---- --,--, ,-,,-- ,----- ------ ------ ------ ---,-- ------ 
MgO ,,,,,--,-,-,-,,,,, 2.22 36.36 15.62 25.94 27.1 18.79 5.28 29.19 10.56 ---------,-- 2.18 
CaO ,,-,--,,-------,-, 10.18 .% .16 .SO Nooe .21 .l3 None ---------------,-- 2.43 

--,--- -01 ,----- ------ -,---, 
----,- .02 .02 --,--- ------ - -  - -  Nil --,--- ------ 

BL----- -----, --,,,- ------ -----, --,--, ,-,-,- ---,,- -,---- ,---,- ,-,-,, Nil Nil --,-,- ,----- 
Ign idonlon  ---,-,---,,---------------------,--------- 1.8 ------ 7.20 1.5 7.5 '"7.4 '"7.2 

Clam -,-, 28.37.14 28.44.2 53.19.14 26,31.1 24.44.0 24.%,1 20,54.8 23.51.5 15,61.6 29,36,7 29.35.6 23,35,7 36,22,i0 35.25,9 

See following page f a  foanoter. 
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Table 2.dnalyscs of samples from Alaska, Idaho. Oregon. and Washingtorqcontaining uncombined silica and clay each l e a  than 75 percent; uncombined silica and clay each 
greater than carbonate (Group Bh common- and mixed-rofk categories<ontinwd 

Chemical analyses-Continued 

~ g ~ 4 o I m n l m d  
225 226 221 228 229 230 231 232 233 254 235 236 231 

88812-28 36812-2 36812-18 36Bl3-1 38819-2 888s-1  38816-l6 36Bl5-18 388l5-26 36815-1 
81% ,,,,,,,,,,, 78.9 68.22 14.22 66.64 81.68 90.81 82.18 90.89 65.98 68.02 71.46 81.10 67.18 
A- ----,------ 11.4 12.41 18.50 13.93 5.9s 6.58 4.61 5.05 11.20 19.45 19.11 12.89 19.14 
F q 4  ,,,,-,----- .57 1.00 1.09 -95 1.20 1 1.17 1.93 1.49 3.90 2.21 1.64 .56 
Pd),---,-------- .I3 1.36 1.49 1.46 ,----- ,---- - ,- ---, ,-,--- 2.68 ,,--,, ,,,--, .15 2.68 
MgO,-,-,,,-,-,, . O l  .18 -19 1.14 .80 .33 .22 .23 2.46 .40 .18 . O l  .52 
C.Q -,,,,,,-,-- , .55 .95 1.03 2.61 .54 .60 .44 .41 .ll 1.91 .I0 .10 1.51 
N.Io -----------, 6.5 3.38 8.69 5.68 .24 .21 .62 .67 2.18 , ---,-,,, ,, .28 1.66 
&O,,-,--,--,--, .29 3.97 4.33 2.64 .10 .ll .24 .26 3.96 , ,--,, ,-,,-- .30 1.46 
w +  ________) { 4 , -  ' 3 . u  5.10 ,,---- 4.18 ,,---, l2.56 -,-,,- ,---,- l4.16 l3.12 
W- -,, --,-,--- '3.42 ,,,,,- 1 . 1  '4.82 ,,,,,- '4.14 --,--- Be= - ----- ------ '.12 '38 
T i 4  ,-,,---,-,-- .31 .34 .86 .18 .31 -34 .26 .28 1.40 '.Xi u.30 ,,-----,,,-- 
ph ---------- -- . .ll .ll .12 ,,,,,, ,,-,,- ,,,,,, ,,,,,, ,,-,,- ,-,,,- -,,,,- ,,,,,, ,,,--- 
m,-,,,,---,-- .011 ,,,--, ,,-,,, ,-,-,, ,,,,, ,,,-,, ,--,-- ------ ,----- ,,,,,, ,,,,-, ------ ,,,--- 
Cq ------------ -21 ------ ------ ------ .09 .10 .06 0 6  *6.26 '5.64 ,,,,-- .70 
b,,-------,---- .005 ,-,-,- -,---- , ----- n.05 '.06 '.l5 #.l6 ,,,,--,-,-,-,,---,,,,-,-,-,,,- 
C1 ,-,,-----,,-, -----,------ ------ ------ Ncne None N ~ D L  N m e  ------ ------ ------ ------ ------ 

TOW ,,,,,,, 99.7 100.16 100.00 100.33 100.16 100.00 100.61 100.00 100.14 100.07 100.84 100.61 99.56 

Clam ,,,,,,,,,-,, 58.98.1 45.45.0 ,----- 41.46.0 70.29.0 ,,,--, 73.26.0 ,,,,-, 34.54,O 29.68,l 34.66,O 56.43.0 33.58,2 

1calcul.c.d PC'++, ar P. ' ~ b o v c  110%. %elon 100%. ' ~ e p a t e d  u ~e". '~bova 100%. %to. 
'~@doa lor a t  1,000.c. 'At 110%. *1gntdon l a .  
'hc~udsr cguttc muter. ' At 105%. "SO,. 
'99.5 paccm in aut. 
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199, 2W. Douglas county. [T. 30 S., R. 6 W .].neu town of Riddle. Analyst. 218 - 226. Grant County. Jurltllc. Trowbridge Formarion. ( Buck Creek Felsite TufD. 
H. E. Petenon. ( b v i t z .  1941. p. 4. 6. 8. 9.10. 31. 39.) Nickelif- [T. 17 S.. R. 28 E.],neu be. Analyat. E. L. P. Mercy. ( Dickimw. 
erour wearhered pertdotire. little overburden. Mineralogy. Tonnage I M L ,  p. 250. 251. 253-256. 2 5 9 . 3 . )  Mineralogy. Mex and 
enimated. &neficiation mu. Pouible use: Source of ferrooickel. geologic map. Phowmicrograph. 

*l99. *~mlysta how: 4.5 percent ~ e + + .  1.5 percent Ni, 0.8 percent 
216-219. Lewk Creek. Altered tuff. dark-gray-green, finely crysulline. 

Cr; auggena 25.9 percent more MgO and 130 than required 
rplintuy a aubconchotdal fracture. 

f o ~  cubonate. 216. Sample 386. 
218. Sample 382. 

*2W. *A~lysta rhowa 2.3 percent Ni. 2.2 percent ~ e + + ;  augguu 23.2 
211. Simple 384. 219. Sample 381. 

pacent more MgO and CaO d u n  required f a  cubonate. 
220. Pole Canyon. Sample 2481. Altered tuff, dull-green. finely 

cryualline, aplintuy or aubconchoidal fracture. 

Grant County. Euly Jurardc. Hyde Formation. [T. 17 S.. R. 28 E.],nur 
wwn of W. South Fork of John Day River. Analyst. E. L. P. Mercy. 
(Diclrincon, lMab, p. 482-491, M)3.) Tuff. medium-grained, mmive. 
Mineralogy. Outcrop umple. Mu and geologic map,  columrur 
rection. Pho(0mlcrograph. 

*201. Field No. FC-6W. *Amly& rhows6.8 percant aIk.l&a, 4.3 
percent FeO. 0.9 pacent TW, uggwo ?.4 percent more MgO 
and CaO t t y  required f a  carbonate. 

*202. Field No. CC-200. *~rialyda lhon 6.3 pacent allulles, 4.6 
percent Fd). 1.0 percent TI- u g g u a  9.3 percent more 
MgO and C.O t h n  required f a  carbonate. 

*203. Field No. SF-406. *Aarlyda show 8.0 pacant .IluUea. 6.4 
percent FeO. 0.9 pacent TiOI; ruggem 8.2 percent more 
MgO and CaO rnm rwuired for carbonate. 

*204. Field No. SF-500. *Analytia howr 4.9 paccm FeO. 4.9 percent 
alkalies. 0.8 percent TLOI; a g e e m  9.6 pacent m a e  MgO 
and CaO d u n  required for cubonate. 

*206. Field NO. 3-49-18. *AMlyda rhon 6.1 percat  allulies. 4.2 
percent FeO, 0.8 percent T a ;  u g g u u  6. I percent m a e  MgO 
and ClO th.n requind for cubonate. 

*2W. Field No. 3-49-31. *AMlyaia rhowa 6.8 percent alluller. 6.3 
percent FeO, 0.9 percent TiO:; auggsm 1.6 percent more 
MgO and Ca0 d u n  required for carbonate. 

*201. Field No. 3-49-29. *Analyak rhowa 5.2 pacent allulloa. 4.4 
percent FeO, 0.8 percent T Q i  ruggem 8.8 percent m a  MgO 
and CaO t h n  required f a  cubonate. 

*208. Field No. 3-49-28. *Amlyda~howa 6.6 pacem allullu. 3.1 
percent FeO; wggeau 1.9 percent mac MgO and C.O than 
required f a  cubonate. 

*209. Ficld No. 3-49-21. * M y &  & o w  8.1 percent alkallu. 4.8 
percent FeO, 0.8 pacent T Q ;  auggslo 8.2 parcent m a e  
MgO and CaO dun required for cubonate. 

210 - 216. Gnnt County. Middle Jurudc. Saarthoe Formation. [T. 17 S.. R. 28 E.L 
n e u  Izec, Souh Fork of Beava Creek. Analyst. E. L. P. Macy. 
( Mckinaon, 1962b. p. 4 8 2 - s . )  Tuff. medium-graiosd. eaaive.  
Minmlogy . Index and geologic map. columnar rction. Photomicro- 
graph. 

*210. Field No. 4-36-19. Bulk duuity 2.12. *Analyda rhowr 6.8 
percent alkalies, 4.1 percent FeO, 0.9 percent Ti* Ugguts 
8.1 percent m a e  MgO and C.0 than required f a  cubonate. 

*211. ~ i e l d  No. 8-20-6. ~ u l k  derulty 2.69. *Analyaia lbowr 6.8 
percent alkalies. 4.5 percem Fd). 0.8 pacent Ti%; u g g u u  
8.1 prcent more MgO and C.0 than required for cubonate. 

*212. Field No. 6-19-6. Bulk density 2.70. *Amlyaia abowa 6.1 
percent alkaliea. 4.6 pucent FeO. 0.8 pacent T Q ;  auggem 
8.7 percent m a e  MgO and CaO than wired f a  cubonate. 

*213. Field No. 8-19-1. Bulk de- 2.66. *Analysis ahowa 5.9 
percent alkaliea. 4.8 percent FeO. 0.9 pacent TiOl; uggem 
8.1 percent more MgO and CaO than m&d f a  cubonate. 

*214. Field No. 4-15-4. Bulk dcnrtty 2.66. * h l y d a  abows1.3 
percent alkalies. 3.6 percent FeO. 0.8 pacent T Q ;  mgguu 
8.9 percent more MgO and CaO h a n  required f a  cubonate. 

*215. Field No. 8- 19-1. Bulk deniaty 2.10. *Analyaia lhowr 1.8 
percent alkalim. 3.9 pacent F a ,  0.8 percent TiO*; auggesu 
7.8 percent more MgO and C.O d u n  required for carbonate. 

221. Pole Canyon. Sample 2489. Altered tuff, gray. brittle. 
222. Souh Fork of John Day River. Sample 1452. Altered luff, 

palegray, brittle. 
223. R e b u d  Creek. Sample 1462. Altered tuff, u n ,  brittle. 

Rofile columnar rection. 
2%. Buck Crwk. Sample 1166. Altered luff, pale-buff, brittle. 
225. Buck Creek. Sample 6486. Altaed ruff. cream-colored. 

brittle. 

228, 227. Grant County. Late Miocene. Maws11 Fornation. [Sec. 13. T. 13 S., 
R. 28 E.],John DAY b u l n  &laluwa Ranch. Arulyrt. F. C. Calkins. 
(Calkiru, 1902-1904. p.167.) Rhyolltic luff. gray. friable. Mineralogy. 
228. Analyda wed in computiom. 
227. Analy$ia recomputed to a Water-free basta. 

228. Grant County. Holocene. [T. 13 S.. R. 28 E.].John Day buin. Analyst, 
F. C. C a b .  ( Calkha, 1902-1904, p. 168, E.) Volunic uh, 
crum-white, frkble, very fine grained. Mineralogy. 

229- 292. Iiamey C m t y .  Miocene and PUocend ?). Payene Formation. SWf S E ~  
csc. 14, T. 20 S.. R. 36 E.. 7 miles nor thus  of town of Drewaey. 
Wtomiw Prolucu Co. Analyst. E. T. ~W~~OII. ( Moae. p.8. 
9.11, 12: Moore. 1931, p. 95, 97-99, 103, 104-108, 111, E, pla. 1, 
10. 11; Wcllr. 19.97, p. 45.) Matomitel beds as much u 31.5 f t  thick, 
maximum fhlckna about 600 h; little overburden. Tomage estimated. 
Indu and geologic map,  detailed m u w e d  rction. Micraeopic 
examination. photomicrograph. Ridgway color n w t b n .  Poolble u r x  
Concrete admixture, vwed bricks and orher fama. filuadon. Inauhtion. 
229, 230. Lab. No. U. Dhwmite; pale buff when dry; laminated; 

weathen to a papery hale;  from bed 22 ft thick. 
229. Analysta used in computionr. 
230. Analyaia rccomplted w a water-free baaia. 

231, 232. Lab. No. Z10. Dhwmite; pale buff when dry; pale cream 
buff when wet; from bed 16 fi fhlck. 
231. Analytir used in compuutionr. 
232. AnalyW recomputed w a water-free baaia. 

233. J a c h n  County. Robably Paleozoic. Sec. 36, T. 37 S.. R. 3 W., about 
1.6 miles wut  of t a n  of ladumville. Opp mine. Analyst, S. W. French. 
Sample 164. (Winchell. 1914, p. 14, 16, 39,42, 68. 141. 149. 151, 
fig. 1.) ArgWte. Mtnenlogy . Index map. Ur :  Road meml. 

234. 236. J a h  County. Robably pat-middle Miocene. ( Wtlaon and Treaaber. 
1938, p. 1. 19, 24, 80, 81.84, 92.) Wu map. Flring mu. 
234. SWt rcc. 20. T. 33s.. R. 1 W., roadcut. Gaiwpcoperty. Field 

No. 38. Clay. Poafhle ur: Face brick. 
235. SEf aec. 25. NEf rcc. 36, T. 33 S.. R. 1 W.. n u r  town of 

Rogue-Elk. R o g u r  property. Field No. 39. Chy. Pouible use: 
Rchbly  none. 

236. ~ a c h  County. [T. 39 S.. R. 1 E.Laouthwf of town of Aahland. Walker 
Creek. Analyn. S. W. French. Sample 44. ( Winchell. 1914, p. 14, 
15. 39. 40. 42. 55. fig. 1.) Lateriu; clayllke mau inrerbedded with 
lava f l a s .  Mineralogy . lndu map. Poaible ur: Pottery. 

297. Jacluon County. [T. 40 S., b. 1 W., 1, 2, E.],aoutheast of Alhland, 
railroad cut touh of SIakiyou tunnel. Analyst. S. W. French. Sample 9. 
( Winchell, 1914, p. 14 ,15 ,17 ,39 ,40 ,3 ,59 ,  fig. 1.) Argillite, light- 
gray, well-bedded, extremely fine grained. Mineralogy. Index maps. 
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Table 2.-Analyses of samplesfan Alaska. Idaho. Oregm. and Warhingaqcontaining uncombined silica and c h y  each leu than 75 percent uncombined silica and chy  each 
g e a t u  t i i i i i i i i ~ ~ o u 5 i i B ~ o n -  a d  mixed-rock catcgaies-Continued 

Chemical analym-Continued 

Ah@ ---------- - 
F 9 4  ---- ------ - 
FeO -- - - ,-----,- - 
MgO -- -,-------- 
Cao ---,----,--- 
Na '0 ---,-------- 
K$O------------- 
yo+ ---,-,----- 
yo- ----------- 
Ti@------------ 
P@,---,-------- 
Mno - - - , , - - - - - - - 
cq ------------ 
so# - - - - - - - - - - - - 
C1- ---- -- - ,-- --- 

16.39 8.64 
3.78 2.66 ------ ------ 

.97 .37 
1.77 1.20 
1.02 1.08 

.48 .26 
-----, 5.40 ------ '3.76 

.98 .64 
------ ------ 
------ ------ 

.05 .ll 

.03 .06 

.12 Naac 

9.54 8.42 
2 .W 2.89 ------ ------ 

.41 .63 
1.33 1.90 
1.19 .71 

.29 .32 ------ 5.67 - -  '3.80 
.71 .45 

------ ------ ------ ------ 
.12 .10 
.07 .03 

Naac .34 

99.99 100.56 

9 .24  14.22 15.18 
3.17 4 2  1.24 

-----, 1.49 1.42 
.69 .83 .83 

2.08 2.35 2.08 
.78 5.18 4.78 
.35 2.47 2.18 

------ ) 3.32 2.51 ------ 
.49 .58 .41 

------ .10 .21 ------ .03 .03 
.12 None None 
.03 ------ ------ 
.37 ------ ------ -- 

100.00 100.55 100.37 

15.74 
.64 

2.12 
.74 

2.68 
4 .11  
2.37 

( 4::: 
.48 
.05 

Nil ------ ------ ------ 
99.81 

K,o ,-,,,-,,,,,-,--,-,, 3 .6  ------------------ 
yo+ --,--,----- ------ 
yo- ----------- ------ ) 1.6 ------ ------ ------ 
Ti@ ------------ --,--- .38 '.IS ------------ 
P@g ------------ ------ .04 -,-,-- ------ --,,-- 
MnO - - - - - - - - - - -- .007 .06 ---,-- ---,-- ------ 
C@ ------------ '3.50 .06 '3.23 '6.97 '4.57 

Mga - - - - - - - - - - - - 
cao-----,------- 
N . p  - - -- - , , - - -- - 
K'O ------,----,- 
y o +  ----,,----- 
yo- - -,,,,,,,- 
Ti@ -----,-,,--, 
cq 
SO. -----,--,-,- 

.41 

.96 

.34 

.20 
6.80 

'4.72 
.33 
.13 
.04 

None 

.44 
1.08 

.38 

.22 ------ ------ 

.38 
-15 
.04 

None 

Total ,---,-- C92.841 100.22 99.98 100.80 100.00 102.72 100.00 [100.101 100.08 100.08 98.59 C99.011 C90.94J 

' ~ t  105%. 

'~gnitioo 10,s. 
' ~ m m i n r  organic matter. 

'~ncluder T ~ Q .  
'0xlde of irm. 

'T~o. 
'Include: F.O. 

'Calcuhted &on, npcuted MgCo# and(a)  C.Co#. 
'~gnition lop,  used as y O  in computations. 
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Jeffemon County. Sec. 9. T. 9 S., R. 16 E.. 3 mi lu  aouth of Willowdale 

pcwt office. Analyst, Lo L. HOlglMd. ( WMU. 1951, p. 6-18.) 
Rhyolite tuff, reddirh-brown. fine-grained, lome bmding. Llulc over- 
burden. Bulk deluity 1.68-1.89. Index map. Phydcll propsrtlu. Ur r  
Bullding stone. 

Ieffuro. county. NWf csc. 26. T. 11 S.. R. 11 E.. Wum Springs Indian 
W v a t i m .  Analysts. K. A. lduuon. Anthooy Centenero. ( Sktmer and 
othen. 1944, p. 1, 2, 4, 32. g, 36. 66. 14.) Wtomicei about 16 h 
thick ovubuiden3-16 h thick. Chnuc.1 umple of uppx 6 h. Index 
map. Phydcal propenla. flrlng cuu. Photomkrogrep4. PDcrlble 
genual w r  Concrete admixture, filtration, heat haulation. 

Klamath County. Arulyst. E. T. Rickmn. ( Moae. 1934a. p. 3. 6 . 9  
Moore, 1931, p. 31, 41.42, E, 44, 41, re, 108, 109, G, pla. 1, 
4-68 Wells. 1997, p. 2.) Iadcx and geologic mrp. Mlcroeopic 
u a m h a d ~ ,  phOCOmic1ograph. Ridg~ay color ~ u U 0 l l .  P d b k  -1 
Clay-bonded bricka. Samplu 240, 2-42, 244 uad in computatioau 
ump lu  241. 2-43, 24.5 recomputed to a watu-frsc buia. 
240, 241. Pliocene. SWf aec. 11. T. 36 S.. R. 10 B.. nonh of town 

of Sprague River. rodcut. Lab. No. 227. Diatomite, buff, 
nuuive; interbedded with orbcr udimena; beds 6-16 ft 
thick. deposit 106 h thick. 

242, 2-43. Fllocond?). SW corner. NW1 aec. 13. T. 39 S.. R. 8 E.. 
4.6 milw mthwsa  of town of Klamth Fab.  Lab. No. 
181. Diatomite. pale-buff, mulvc .  thlck-bedded with 
a few very fhln uh putings. Sample from 42 ft bed. 
Lkuiled meuured rction. Ponlble user I ~ ~ i a t i o n .  

244, 246. Pliocene. NWfSEf r c .  13, T. 40 S.. R. 11 B.. mu town 
of M.lin, rodcut. Lab. No. 232. Dlatomite. pale-buff; 
interbsdded with 0 t h  d i m e n s .  Deposit about 50 h thick. 
Pculble user Concrete admixture, imulation. 

Klamath County. Late T s N q  and Qruterrury. Analyst, I. I. P h y .  
Record D- 114. Mlncralogy . Index and geologic map. Phydcll 
propertlu, mechanical analyda. 
246. Sec. 8. T. 21 8.. R. 8 E.. n u r  town of Chemult. ( Moore. 1934b, 

p. 369, 380. 362.963. 366; Moore, 1937, p. 155. 168,169. 
160 , pla. 1.16; Oregon Dept . Geology and Mineral Indurtrtet . 
19SOb. p. 2 . 4 2  .) Pumice. white. fine to cou r ly  granu1u;weathen 
llght yellow; averages 6 k thick. Volume estimated. Patible urea 
Abrasives. concrete aggregate, imulation. acourtic pluters. 

241. Sec. 11, T. 28 S.. R. 8 E., m t h  of Chemult. ( Moore. 1934b, 
p. 369-383, 366: Moore, 1931, p. 166, 167, 180. 181. ph. 1, 
18.) Pumice. Ught-gry; weathem pink a d  yellow. 

U m a t h  Cauuy. Holocene. [T. 32 S.. R. 6 E.],Crarn Lake National 
Puk. Sun Creek Canyon. Arulyr. W. H. Hudmun. Sample 29. 
(Wllllurr. lOIZ.p.13. 18.10. 114. 116. 1 4 6 . ~ .  162.pla.2.3.) 
Dacite lump pumice. pale-gray. buff..od white. Ge~eral mfwalogy. 
Iadcx and geologic map, gewral geologic rectloac. Norma .od NlggU 
va1uu. 

Klamath County. Holocene. N W ~ N ~  aec. 31, T. 36 S., R. 14 E., Nonh 
Fork of Spague River. Analyu. E. T. Rickrco. Sample 22!4. ( Moae. 
19341, p. 3, 6 . 2 ;  Moore, 1931, p. 16, 2, 109, Ilf, pla. 1, 6, 6; 
Welb, 1937, p. 6.) Diatomite, buff; interbedded wifh otbu sediments. 
Index and geologic map. Micmacopic examination, photomicrograph. 
Ridgway color nwrion. Pculble user None. deposit mall .  
249. Analysis uaed in compuutlona. 
260. Arulysia recomputed to a water-free b d .  

Lane County. Oligocene. N E ~  N W ~  uc. 2. T. 18 S.. R. 4 W., about 2 
milsc southwest of town of Eugene. We* popcny. USW v m p h  210 A. 
( Hodge. 1938f, p. 811. 869.887.) Kaolin. white. undy; 10 ft hick; 
overburden 6 ft thick. Index nup. F h g  two. Pculble luer Ceruntc 
pmduco. 

h e  County. OLigocud ?). LiDLc Bum Volcadc Sulu. NWf N E ~  csc. 34. 
T. 21 S.. R. 4 E.. 1.5 mlka wur of McCredie Spinga, r d c u t .  A ~ l y n r .  
P. L. D. Elmom, S. D. Baa. H. H. Thomu, M. D. M&k. Sunple 
DLP-66-128A. (Peck and Mhsn, 1964, p. 2, 8, 1 3 , s .  46, pl. 1.) 
Rbyodacite tuff. p W - g r a y .  mulve .  Bulk denrity 2.68. Irdcx of 
refraction. Mineralogy, thin-aection ducrlptim. Index and geologic 
map,  geologic uctionr, generalized columnu aection. Nomu a d  modu. 

Lane County. Robably port-middle Mloccnc. N W ~  r c .  36, T. 11 S.. 
R. 4 W., wen of Eugene. Rice poputy. Field No. 31 C. ( Wihon and 
Trenher. 1938, p. 1. 19, 86.84, 81.) Clay. undy. Flring mu. 
Former user Brick. U r t  Molding and. 

2.54. Lane County. SWf N W ~  cec. 31, T. 16 S., R. 6 W.. about 1.7 milea 
wen of Junction City. Jennings propcny. ( Hodge, 1938f. p. 811. 886, 
881.) Clay, gray: uppu 2 h, fine day; lower put undy. Overburden - 
I ft. Index map. 

266. LaneCounty. SWtNEf cec.34. T. 17s.. R.4W.. 2.8mikaweatof 
Eugene. Lgene Clay Roducta pit. ( Hodge. 1998f, p. 811, 810, 811, 
881.) Kaolin. pluric. uldy. m icaccw  poribly 90 h thick. overburden - 
2-6 h thick. M u  map. Firlog t a o .  Former umr Srmcau.1 brick. 
~ o n i b ~ e  user ceramics, if wuhed. 

268. Lane County. Ef aec. 21. T. 11 8.. R. 12 W., Heceu Buch m a .  
Sample E-1. (Cu t s l  and othe~. 1964, p. 2, 6 , g .  19. 20.) Sad ,  
from duoe*. Iadcx map. S- analyaia. kneficlrtlon mu. Poplble 
wr Giar. 

261. Lane County. SWfSEf aec. 31, T. 18 S.. R. 1 E.. neu town of Lowell. 
( Hodge. 193&. p. 811. 886.887.) Andealtic tuff, white to nmcolored. 
M e x  map. Firing tuo .  Porlbls l u e r  Grog. 

268, 269. Lane County. Samplu F-1, G-2. ( Cutu and Mbcn, 1964, p. 2, 6 , g ,  
19, 20.) Sand. from duma. M e x  map. Screen analyda, benefictation 
am. P d l a  uar  G l u .  
268. Center mc. 34, T. 18 S., R. 12 W.. neu  town of Florence. 
269. sWf me. 33. T. 19 S., R. 12 W., Siltcoa Lake a m .  

280, 281. Lincoln County. Miocene. T. 11 S.. R. 11 W.. Yaquinr Bay. ofhhm. 
Arulym, P. L. D. Elmore, S. D. Bom, G L U h  Chloe. W e l l  Attk, 
H. Smith. ( S ~ v e l y  Md b r a ,  lW4, p. 134, 136,110, 142, 143.) 
M u  and geologic map. columnu rcction. 
280. Nye Mudstooe. SWf r c .  9. n u r  McLea him. [Mudnone.] 

C a e  umple. 
281. &tala Formatim. S E ~  lec. 18, neu  mouth of Yaqutru Bay. Tuff. 

282. Lincoln County. Miocsos, unnamed unlt overlying Astala Famat la .  
[T. 8 8.. R. 11 W.1,14 mi l a  oortb of town of Newpat, Govemmsnt 
Point. Analyn. D. P. Powan. ( Suavely and othen, 1964, p. 134. 136, 
140, 142. 143.) Volcanic debris. 

283. LinGln County. [T. 10 S.. R. 9 W.],town of Chinrood. Vicm Sandnone 
Co. qumiu.  Analyst, I. W. Reilly, (Day. 1896, p . 2 . )  Sandatone. 
Phyllc.1 popeItiu. 

284. Lincoln County. SWi mc. 18. T. 13 S., R. 11 W.. AM1 Bay. Sample 
D-1. ( Caner and ahus .  1964. p. 2. 6 . 2 ,  19, 20.) Sand. tom dun-. 
Index mp. Screen aalyda, beneflciation tuo. Pculble user GI-. 

286- 210. Malheur County. M i o e ~ e  and Pllocead ?), Payem Forination. Hupe~ 
dimict, Paclftc C- Dlatom corp. Alulya, E. T. P~~CJUCQ. ( ~ o o r e .  
I-, p.8, I,lO,lJ, 12; Moore, 1937, p.68.18.81-83.86-g.89,91,92. 
91,110.11f.pla.1.7.8,10; Web. 1937. p. 46.1 Dlatomite. wmpct ;  
low appneot demlty. Volume enhated .  M u  Md geologic map,  c a -  
related c o l u m u  rectiona, detailed murured rction. MLcmcopic exami- 
nattm. phaomicmgraph. Rldgway color noution. Ue: Cement additive. 
filmation. hulation. Samplar 266. 281. 289 vlcd ln compumtlona; 
u m p l a  1BB, 268. 210 recomputed to a warn-free buFt. 
286. 286. NWf NEf cec. lo. T. 19 S.. R. 41 E., Lab. No. X8. Diat- 

omite. buff; 6.6 h thick. 
281, 288. NEf aec. '23, SBf lec. 14; T. 19 S.. R. 41 E., Lab. No. Sl. 

Diatomite; white when dry; buff when wet; bed 3 ft 10 in. 
thick. 

269, 210. SEf r c .  34. T. 19 S.. R. 42 E.. in bluff on MJheur River. 
Lab. No. U4. Diatomite; white when dry; cinnunon buff 
when we(; in b.dr 4-10 h thick. Sample 66 h above b a r  
of 69.6 ft unit. 

211. Malbeur County. EiSBt r c .  33. T. 21 S.. R. 46 E.. town of Adrian. 
AnllyU. L. L. M g l u d .  Lab. No. P-8519. (Iacoba. 1950. p. 2. 6-8, 
16.) Volcanic uh. Plrlng tun. P d l e  uses Ceramic g l w .  

272 - 214. Muion County. ( Hodge. 1938f. p. 811. 864-E.) Index map. 
272. [T. 6 S.. R. 1 E.],l mile cast of town of Scott Millr. rodcut. 

Clay. white. undy, aligbtly holinized. Firlng tern. 
213. [T. 8 S.. R. 1 W.L2.86 mi lu  from town of SUvuton. Clay. 

white, phnic; 2 h upacd. overburden 1-2 h. 
214. [T. 7 S.. R. 1 E.1,6.1 milw from SUvenon. on Silver Creek Fall1 

Road. Weathered andedtic ruff. whitirh, clayey; uppu put 

vericular grading into firmer rock below; deposit at lua t  6 h 
thick. overburden 2-2.6 h. 

216. Sherman County. T. 2 N., R. 16 E.. m t h  of town of hfut.  Alulyat. 
R.S. Edwards. ( kkel.  1913. p .~ . )Vo lcan i c  a&. P d b l e  urea Cement. 

278. Tillamook County. SEI rec. 7. T. 3s.. R. 10 W., Sand Lake uea. Sample 
0-1. (Carter and othen, 1964, p. 2, 6 . 2 ,  19, 20.) Sand, from duou. 
Index map. Screen analyrlr, beneficlation testa. Povible wr G l u .  
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Table 2 . 4 m l y n  of ampLet tan Aluka, Idaho. Oxegon. and Wuhingtaecomaining uncombined silica and clay each leu thrn 75 puccnr; uncombined silica and clay -- - .. - - 
each p t u  t h n  caxbaute (Croup a), canmm- and mixed-rock utegaiec-Continued 

Chemical rrulyrer-Continued 

FeO--,---------- ,-,-,, .a 
M@-,---------- ,,,-,- .85 
C.0- -------, ,-,- -,,,,, 1.37 
NaaO, -,-- ,,,-,-- -,--- , 1.70 
K@-,---,,-,,--- ,----, 3-61 
W+ , ------ ---- , ----- 5.58 
50- ,---------- ,--,-- 3.92 
T i 4  -,,---,-,-,- -,---- .45 
P@I ------------ ------ .08 
MaQ------------ ------ .04 ------- ------ Trace 
CI---------,---- ,----- ------ 
so* -'----------- - - -- --- - -- --- 

T I  - -  C82.441 99.85 

Oxegm-Cmrinued 
277 278 279 280 281 282 283 284 285 286 287 288 

36029-1 36895-11 36B35-10 36895-3 . 36835-9 36835-8 36635-1 36836-4 36836-2 36836-3 36836-5 36836-11 

.26 Trace 1.55 

.61 1.96 1.24 
1.77 3.23 3.37 
2.11 1.69 2.30 
2.80 1.64 2.64 
5.81 5.64 5.99 
4.82 9.03 4.51 
.M 1.18 .82 
.10 .38 .20 
.02 .13 .07 

Trace .30 .ll ------ ------ ------ ------ ------ ------ 
99.56 99.70 100.16 

Washington 

289 
4682-8 

.28 

.44 
2.01 
1.67 
3.38 
3.51 
3.39 

.61 

.01 

.05 
Nil ------ 

.19 

100.21 

SiQ ,,,,,-,,,--- 81.34 66.35 66.49 55.36 60.92 71.67 64.36 63.46 69.40 65.6 63.86 70.40 72.56 
AkQ ----------- 'o.91 12.12 1l.W 10.45 12.52 11.58 16.43 22.86 20.27 18.5 14.68 19.41 12.04 
F q 4  ,-,,,,,,,,, 1.19 3.12 2.67 8.71 3.92 1 2.23 .56 .46 .4 3.68 .19 1.38 

-,---- 
1.06 
2.53 
1.70 

.97 
'4.09 
'5.59 

.60 

.20 
Trace 

.82 

.30 
------ 

------ 
------me--- ----------- 

FeO--,,-------.- 
MgQ - -, -- - - -- --- 
GO------------- 
N.ro - , , - - - - - - - - - 
K,O - - - -- - - - - - - - - 
Ii@+ ----------- - 
H,o- , , , , - - - - - - - 
~ i 4  - - - - - - - - - - - - 
Pro, ------------ 
Mu0 --------- --- 
s--------------- 
v@,------------ 
cso, ------ ----- 

------ ------ 
1.26 1.03 
2.34 2.47 
1.31 1.62 
1.50 1.82 ------ ------ 

'2.63 '2.68 
1.20 1.30 

.17 .25 
------ ------ 

' . a  '.15 
.18 .08 
.09 .04 
.16 .40 
.19 .10 

Trace .M 
"3.96 "8.58 

BrO-----,------- ------ ------ ------ ------ 
Ignition l a  ,,-,,-- ,----- 8.87 6.29 12.44 

Na.0 - ----- - - - - - - ) 3.28 ------ ------ ------ { 2'42 ToUl 99.18 99.51 C99.91 C98.31 C98.81 99.98 
K@-- - - - - - - - - - - -  2.08 
YO+ ,-,,,,,---- -,---- ------ ------ ------ ---- -- %.42 
%O- ----------- ------ *.38 ------ ------ ------ m2.32 Claw -,,, 26.64.0 27,62.0 70.30.0 64.34,O 54.45.0 35,55,0 

'lnclu&t T i 4  . 
'canbid watcz ( +105%). 
'~oinu~c (-10E.C). 
' ~ d r t m c  l a ,  Ii@ - at 110%. 

' ~ 1 0 .  
'lgnttim lop. 
'Alkali a allulies. 
e ~ a m p l c  six dxied; m d n m  a t  110%. 

'lncludec CaOl. Sot. sro , 8.0, 2- , V@#. 
'so,. 
n~ombined r a m ,  ignition. 
*cq. 
'pandp.lly aganic matt-, ample  dried a t  100%. 

At redneu. 
I A t  110%. 



ANALYSES O F  SAMPLES 

DESCRIPTIVE NOTES 

.[Underscored page numbers in reference indicate Murce of analysis] 

Oregon-Continued Washington-Continued 

277. Tillamook County. S t  r c .  18, T. 4 S., R. 10 W., Pacific City area. 
Sample C-1. (Carter and others. 1964. p. 2. 5 . 2 .  19. 20.) Sand. 
from dunu. Iodex map. Screen analysis. beneflchtion tuO. P d k  
u r :  Glau. 

282. Wheeler County. Lace Oligocene and early Miocene, John Day Formation. 
Ntmh of town of Mitchell. ( Hay, 1963, p. 200, 213, 234, 235, figa. 2 ,  
4, 5. 8.) Mineralogy. Index and geologic map,  geologic section. 

278. N E t s ~ f  sec. 13, T. 10 S.. R. 20 E. Analyst. H. Auri. Tuff, 
yellowish-pay , medium- to cane-grained. 

279. NWtSWt tec. 31, T. 10 S., R. 21 E. Analyst, H. h r i .  Tuff, 
yellowish-gray, medium- to carre-grained. Compolite of two 
umplw. Correlated columnar sections. 

280. Cencer SWf sec. 33, T. 10 S.. R. 21 E. Analyst, H. Auri. 
Claystone. yellow. Thin-secrioa desuiption. 

281. Center S ~ S W ~  aec. 22, T. 10 S.. R. 22 E. Analyst, H. Auri. 
Tuff. grayirh-green. medium- to cane-grained. Comporite 
of two umplu .  Correlated columnar aectiom. 

282. Center north edge NE comer sec. 1. T. 11 S., R. 20 E. Analyst. 
W. H. Herdsman. Tuff, white, he-grained. Thin-section 
description. 

283. Wheeler County. [T. 8 S., R. 24 E.l.3 miles west of town of Spray. 
Analyst. L. L. Hoagland. Lab. No. P-8373. (Jacobs. 1960. p. &8. 
15.) Volcanic a h .  Firing twu. Possible use: Ceramic glaze. 

284- 286. Yamhill County. hobably port-middle Miocene. SWtSEf sec. 38, 
T. 5 S., R. 7 W., 0.8 m i l u  north of town of Willamina. Willamina 
Clay Producu Co. ( Wilson and Treuhsr, 1938, p. 1, 19. 34-37, 38, 
84. 86, 88.) General: Clay, white, gray, and black; contains calcite - 
crystals plutic; at leaat 50 f t  thick; overburden. Firing testa. Former use: 
Brlck, face brick, bond in firebrick m h ,  stoneware. Use: Pottery. 

284. Field No. 5A. 
285. Field No. 58. 
286. Clay. black. Mineralogy. 

287. Yamhill County. Tertimy. [T. 5 S., R. 4 W.],divide betweeo towm of 
Amity and Hopewell. (Schenck. 1927. p. 566-567.) Shale, pay. 
tuffaceous, sandy. Mineralogy. Phofomicrographr. 

288. Yamhill County. [Ts. 4. 5 S.. R. 5 '~ . ] ,~ i l l amina .  Analyst. H. R. Shell. 
( Speil and orhen, 1945, p. 31.33.) Clay, black. h4ineralogy. 
Thamral analysis curve. 

289. b t i n  County. Probably la te  Triauic ( Mills. 1962, p. 240). [T. 7 N., 
R. 47 E.],near town of Anatone, Lime HlU. Analyst. A. A. Hammer. 
( Shedd, 1913, p. 250, pl. 21.) Shale, red and green. Index map. 

290. Chelan County. Late Creuceour and Paleocene. Swauk Formation. 
[T. 22 N.. R. 20 E.],townof Wenatchce. Analyst. E. H. Une .  
( Coombs. 1952. p. 197, 202, 20%) Arkcu, buff. 

291. Chelan County. South cenual part sec. 16 and SE1 tee. 9, T. 26 N.. 
R. 19 E.. 18 m i l a  by road from town of Entiat. Gold Ridge depait. 
(Danner, 1966, p. 82, 398. 406-408.) Limestone, white, fine- to 
medium-grained, crystalline; conuins quartz and mica rhiat. Compaite 
sample. Index and geologic map,  geologic rct iom. Ponible use: 
Rooflog granulec, decorative stone. 

*292.*293. Chelan County. Nf r c .  10, SEf sec. 3, T. 27 N., R. 15 E. Soda 
Springs depait. Drill hole 53. ( Danner, 1966, p. 82, 387-390, 392, 
397.) Limestone. light-gray to white, medium to c o ~ n e l y  crystalline. 
Mineralogy. Index and geologic maps. Former ute: Cement. *Sample 
ruggut about 16 percent more MgO and CaO than required for carbonate. 
[For othu amlyru from same driU hole, see sample 127, group D; 
umples 59, 60, group E; qnd umple 121, group F,.] 

292. Depth 41.5-44 ft. 293. Depth 15-41.5 ft. 

294 - 296. Chelan County. NW 4 r c .  14. T. 27 N.. R. IS E. Rainy Creek depopit. 
( D ~ M ~ I ,  1968. p. 82, 387, 393-396, 397.) Limutone. white togray, 
medium to coarsely crysulline. Mineralogy . Tonnage utimated. 
Mex and geologic mapa. Possible use: Portland cement. 

294, 295. Drill hole 54. [For orher analycer from u m e  drill hole, see 
samplu 128, 129, group D; samples 61-63, group E; 
umple 122, group F1.1 
294. Depth 183-218 ft. 
295. Deptb 50-81 ft. 

296. h i l l  hole 56. Depth 118-131.2 ft. [For other analyses 
from n m e  drill hole. see umples 69. 70. group E; 
samplu 127. 128. group F1; umples 37. 38. group Fa.] 

297. Cbelan County. [T. 27 N.. R. 22 E.],town of Chelan. Owner. 
H. E. Dunham. Analyst. W. R. Bloor. ( Shedd. 1910, p. 236, 236. 
307. 318. 319; Shedd. 1913, p. 174. 175. *. pl. 21.) Clay. light- 
gray, not very plastic; 40 ft micki overburden 1-3 ft. Index map. 
Physical prcpenies. firing twu. Use: Brick. Pouible use! Patland 
cement, tile. 

298. Clallam County. Eocene. [Porrlhly T. 28 or 29 N., R. 9 W .],near 
solduc. ( Penljohn, 1957, p . s ;  Pettijohn, 1963, p.Z.1 Grrywacke. 

299- 301. Columbia County. Pleistocene. [T. 10 N., R. 39 E.],town of Dayton. 
E. L. Dexter brick yud. Analyst. W. R. Bloor. (Shedd. 1910, p. 227- 
229, 307, 318. E 9 ;  Glover, 1941, p. 49. 73, 336, 342, 2.) Physical - 
propertlu, firing mu. Use: Brick. Poollble use: Tile. 

299. Clay, yellow, plastic; 4-6 ft below surface. 
300. Clay. 2-4 ft from top of hank; total depth worked 6 ft. 
301. Clay, dark-brown, not planic: contains organic matter; toul 

depth worked 6 ft. Surface umple. 

302, 303. Columbia County. [T. 10 N., R. 39 E.],Dayton. Analyst, G..P. Merrill. 
( Rumell. lQOla, p. 43.44.) 

302. Residual lava suboil. dull-yellow or brownhh-yellow; depth 30 A. 
303. Residual lava soil. dark color; depth 2 fr. 

304. Douglor County. IT. 29 N.. R. 25 E.1.near town of Bridgeport. T.P.Hopp 
property. Analyst. W.R. BlW. ( Shedd. 1910, p.307,318,(19; Glover, 
1941, p.338.342.Z.)  Clay. Fking mu. Possible use: Brick, clle. 

305 - 307. Grant County. T. 18 N.. R. 23 E., 13-16 miles southwen of town of 

Quincy. Analysu. K. A. Jobnron. Anthony Centenero. ( Skinner and 
othen, 1944, p. 1-4, 21, 2 2 . 2 - 2 ,  27.85.)  Diatomite, channel 
umple. Physical properties. firing tesu. Index map. Posaible general 
use* Concrete admixture, filtration, heat insulation. 
305, 306. S E ~  r c .  29. Depait 10-40 ft thick. overburden 1-8 ft: 

c o n u h  chert nodules. 
307. SE1 aec. 32. 

308. Grant County. [T. 22 N.. R. 31 E.],routh of town of Krupp. Analyst. 
George Steiger. Record 2028. ( Clarke. 1904. p. 370; Calkha. 1905, 
p . s ,  pl. 1.) [Loeu]. soil. Index andgeologic map. 
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Table 2.-Armlyces of aunpkc hnn Alcdu, Idaho, Oregon. md W.rbinetaqcollulaing uncombined d l i u  md clay each Iwc tbrn 15 perceln, uncombined silica and clay each 
Pam bun corbmate ( G m p  B), common- and mixed-rcck utcgalu-Cmtlnued 

Chemical .oalyra-ConUnw!d 

331 332 839 
46811-21 48Bl7-30 46817-20 
89.50 18.60 82.42 
18.98 19.80 11.98 
4.53 .40 4.34 
.41 Trace 1.84 
.95 .87 1.34 

A- --------- - - 
ps4 -------,--- 
M g a  - - - - - - - - -,- - 
cao------------- 
N* - -, -, -- , - - - - 
kO--- ,----,,--, 
If&+ -----,,--,- 
w- ----- ,-,,,- 
Ti% - ,, , , -, ,- - - , 
Moo --------, -,, 
lgnidon 1- -,----- 

C l u  -,---,---,-- 47.69.0 28.81.1 6O.W.O 58.40.0 2S.66.0 S9,62,0 S9.81,O 38.82.1 21.85.0 35.61,O 38.59,O 28.66.0 42.5S.O 

W ~ - c o o t l n u c d  

. . 

FeO---------,--- 
MgO - - - , -- , , , , , , 
c.O--,---------, 
N* - - - - - -- - - ,- - 
w - - - - - - - - - ,- - - 
w+ ------- - -, - 
w- -- --- ---- - 
T i 4  - --- 
P A  ------------ 
Moo --,- - ------- 
mg.nic matter-, --- 
Ignition l o L  ---,--- 

' ~ u n m o n  waou. U~~ oxide. 

'~alculared t u n  repatcd MgC4. CEOs.  and( a) C . ' ~ a m ~ ~ e  air QLed: moimm at  110%. ' ~ i a .  1.15 percent: W ,  0.85 
' ~ U u l k s .  ' ~ a m ~ l e  dried a t  110.-112.C; ignition lop 1 .OOOe-1. 100C. percent (Shedd. 1910. p. 319). 
'@pated as aUuUa. 0.114 percent; soda and panb. 2.98 prcent.  '~omblncd watu , ignltioa. '~ lumi tu  d iron oxide. 
'~omblmd waou. calculated 4an repmed M ~ C %  md CICO,. "CG. 

Spccuochcmical anrlyrir 
C Thc rneullic elements not detecred in the spcoocbemical a ~ l y d s x  W . B e O  . B t ~ . S q 4 . t n O . G 4 4 , G e Q  .Afi.Y&. N b Q ,  M ~ , A ~ O . R u  . R h . P d . C d o . I q ~ . s ~ Q  .sq4. 
B~~,T~~.C~.44,Ce~,~~4N~40rS~~4E~,G~44TbpI,~~4~~90r~,T~~4Y~~4~~~4~Q,~&,W~4~~401,kk44~~,~~r~4~,~iro,iro,~~,~~] 
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[Underscored page numbers in reference indicate source of analysis] 

Wathington-Continued Washington-Continued 

309. Grays Hubor County. hrl$ ? and middle Eoce11~. (Irescent Fanution. 
N W ~  sec. 13. T. 23 N.. R. 7 W ., about 11.5 m i l u  by road north of 
town of Gridale. Schofield Creek depwit. Analyst, under supervision 
of Muk Adunc spccuochemical analyn, C. E. Harvey. Sample GH 2. 
( Danner, 1966. p. 16. 19. 82, 421. 423. 447. 456.) Limutone. red; 
conuinr calcite veins; 25-30 ft expaed. Mineralogy. Chip ample.  
Index and geologic map.  

310. King County. Cseuceour. Scc. 21, T. 21 N.. R. 6 E.. Green River. 
Pacific Stoneware Co. ( Geijsbeek, 1911, p. 753. 766, 759, 160.163. 
764.) Clay, plutic. Index map. Use: Stoneware. 

311. King County. Creuceous. Scc. 34. T. 23 N.. R. 7 E.. town of Tayla. 
Cladding. McBean,uui Co. ( G e i j s k k .  1911. p. 755, 169.165. I W ;  
wurotl. 1934. p. 98-100; Hodge, 193&, p. Ill. 178-783.) Clay a 
kaolin rock, bufl; 3-20 h thick: main body of clay 24-36 h thick. Mlo- 
eralogy. M e w e d  section. Phydcal propertiu, flring t u u .  UlL! Face 
brick, firebrick, flue lining, sewer pipe. roofing tile. 

312, 313. Klng County. Eocene and Oligocene. Puget Group. NEf lec. 26. T. 21 N.. 
R. 8 E.. n e u  town of Kummer. Gldding. McBun,and Co. ( Glowr. 
1941, p. 128, 344, s.) 
312. Analy*. W. R. Bloa. (Shedd. 1910, p. a, 267. 261.262, 

307. 318. 2.) Shale. gray. fine-gained. na plutic. 
Memud tection. Physical propertlu, firing tslo. P a i b l e  
user Sew- pipe. 

313. AIUlySt, W. J. R.tCk. ( Robuu. 1902b. p. 1 4 , g . )  &nd, fine. 
Use: Brick. 

314. King County. Puget Group. [T. 23 N.. R. 4 E.], 0.6 mile nath of Blwk 
River junction. Beacon Coal Mini08 Co. Sample 396. ( Glovsr. 1941. 
p. 112. 111, 118. 334. 337,316.) Shale. light-gray. vuy floe and 
uniform in texture, concboidal fracture. M u w t d  action. Physical 
propcnies, firing tesu. User Structural warn. 

315. King County. Puget Group. [T. 23 N.. R. 6 E.], 0.5 mile a of town 
of Renton. Gladding. McBean.ad Co. quury. Amlya. C. C. Todd. 
Sample 16. ( Shedd. 1910, p. 249, E. 318.319; Glover. 1941, p. 
112-115. 344. 316.1 Shale, light-gray. Hne-grained. p W c :  160 h 
thick overburden 6-10 h. M d  rcctfon. Physical popcRLu. firing 
t a u .  Ute: Brick, rcfractoriu, sVuctura1 ware. 

316. King County. Puget Group. Sec. 34, T. 23 N., R. 7 E., o u r  Tayla. 
Gladding. McBmgand Co. Analyst. W. I. htfle. ( Robuu, 1902b, 
p . 2 ;  Sbedd, 1910, p. 263.266, 318, 319; Willon, 1834, p. 98-100.) 
Clay or kaolin rock, white; 24-36 ft thick. Mineralogy. Urn: Face brick. 
flue lining, sewer pipe, roofing tile. P d l e  use: C b a .  

311 - 325. King County. Miocene, Hammar Bluff Famatloo. T. 21 N., R. 6 E.. 
10 m U u  e u  of town of Aubm, Hammer Bluff. ( Glover. l M 1 ,  p. 131- 
139, 144-147, 331. 342, 3.(3-%.) 

317. N E ~  rcf. 28. wdcut .  Sample 158. Clay, whlte. nrdy; 
uniform c a m  texture; 12 h bed. Mtoeralcgy. Phydcal 
properties, firing t u u .  P a i b l e  urc: Rcf~actorfu. 

318. N E ~  rec. 28. Hammer pwpect. Clay. gray. uody. 
319. sEf sec. 26. Gladding. McBun+nd Co. pin. Sample 164. 

Clay, gray, fine- to coarse-texture. plutlc; about 30 h 
thick; overburden. Muayed rcftion, generaliud geologic 
section. Physical propertiu, firing tuu. Ute: Terra 
cotu,  pottery, structural ware. Pwible urea Brick. 

320, 321. SEi sec. 28. Gladding. McBurqand Co. piu. Clay. gray; 
about 30 ft thick: overburden. Meuurcd tectioa. gener- 
alized geologic section. Use! Terra c a u ,  poacry. 

322. SE& cac. 28. Nonhcrn Clay Co. Clay. gray, irm-Wined. 

321.) Sand. Measured section, generalized geologic 
section. Use: Ceramics, refractodu. 

325. Old Northern Clay Co. pit. Sand, gray, clayey. 

326. King County. Plelrtocene. [T. 24 N.. b. 3, 4 E.], town of Seattle. 
Seattle Brick and Tile Co. Analyst, W. R. Bloor. Sample 26. ( Shedd. 
1910, p. 2 3 9 - 3 ,  243, 307, 3 1 8 . 2 :  Glover, 1941, p. 51, 338, 
344,346.) Clay; blue wben wet, gray when dry; stratified, fairly 
plastic; weathers yellow; 20 ft exposed. Physical propertla, firing tear. 
User Brick. dle. 

321. King County. Tertluy and Q~aUInary. Sec. 19. T. 19 N., R. 10 E.. 
5 m l l u  acutheast of G~eenwater. Road q u n y .  Sample 83. ( Glwer, 
lB41, p. 108. 337. 344, 355.) Shale. yellow. Use: Probably none. 

328. King County. Tertiary and Q u t e m q .  [T. 20 N.. R. 8 E.l.8 miles east 
of town of Enurnclaw. Sample 185. (Glover. 1941. p. 108-110. 337, 
345.) Clay. nonunifam in color ud texture; 16 R thick. Physical - 
properfie:, M n g  teas. Use: Robably none. 

329. Klng County. [Probably T. 21 N., R. 8 E.],Green River, Maclntolh bed. 
Analyn. G. A. Bethune. ( Bethune, 1891, p. 106; Glover. 1941, p. 344. 
345.) Clay. Firing feu. Ponible use: Refractories. - 

330. King County. [T. 23 N., R. 5 E.].Renton. Denny Renton Clay and Coal 
Co. ( Geijlbeek, 1911, p. 755. 759,163. 764.) Shale clay. Index map. 
Use! Face brick, paving brick. sewer brick. 

331- 336. King County. Sec. 34. T. 23 N., R. I E., near Taylor. Gladding. 
M c h &  Co. ( Hodge. 19%. p. 777.178-783.) Mimalogy . 
M d  rction. Physical properties, firing t u u .  P d b l e  w: Chlna. 
pottery. md othe~ n r u n i c  ware. 

331. (Geijsbeck. 1911. p. 155. 759.163. 184.) Clay. purple. 
Index map. F a m e  use: Brick, terra cMU. 

332. ( Wllaon, 1934, p.g-100.) Clay M kaolin mck, white; 
3-20 h thick: main body of clay. 24-36 f t  thick. Former 
use: Face brick, terra cotta. 

333-996. A ~ l y n .  W. R. Blax. Samples 16-19. (Shedd, 1910, p. 
2 6 3 - 9 ,  307, 318,319. 321; W l h ,  1934, p.2-100.)  
User Brick. flue lining. sewer pipe, roofing tile. 
333. Clay, light-yellow. plmic. Micracopic description. 
334. Clay, light-buff, a l m m  white, rather coam grained, 

not very pludc,  refractory. 
335. Clay, purple, sandy, not very plutfc. 
336. Clay. white, sandy. refractory; 3-20 h thicki main 

body of clay. 24-38 h thick. 

337. Lawla County. Late Eocene to early Miocene. Lincoln Creek Formation. 
N E ~  NWf rec. 35. T. 15 N.. R. 3 W .. 3 m i l u  nathwut of town of 
Centralla. Analyst. R. N. Eccher. ( Snavely and othen. 1958. p. 3. 
41-43. pl. 1.) General: Sllurom, tuffaceour, brownish-gray. fine- - 
grained. manive, fcaUIferwr, Mineralogy. Index and geologic maps. 
d e u W  meamred section. 

398. 339. Lcwb County. Plclnocene. [ S E ~  T. 14 N., R. 2 W.],nmrh of town of 
ChchUt. Chchalia Brick and Tile Co. Analyn, W. R. Blax. ( Shedd. 
1910, p. 296. z, 301. 3 1 8 , s ;  Glover, 1941, p. 186. 181, 344,345, 
app. 3. uble  2,) Phydcal propertlss. firlug tesu. Us: Hollow block. 
brick, draintile. 
336. Sample 29. Clay, dark-colond. plastic. 
339. Clay. yellow. surface sample. 

340. Olunogan County. Pletuocene. [T. 33 N., R. 26 E.. town ofl Alma. 
C. C. Parkman properly. Ahlyst, W. R. Bloor. Sample 35. ( Shedd, 
1910, p. 307, 3 1 8 . 9  Glover. 1941. p. 192. 193, 346.341.) Clay. 

Surface ample  with conme grab of qwm and qluraite. 341. Okanogan County. Pleistocene. T. 36 N., R. 31 E., north of town of 
Physical popertiu, f i h g  t w ~ .  Porible uu: Terra cotu,  Wauconda. Analyd. A. A. Hammer. Sample 38. ( Shedd. 1910. p. 
refrrctaiu,  structural wue. 316. 319: Shcdd. 1913. p. 170; Glover. 1941. p. 192. 193. 346.3.(1.) 

323. sei rec. 28. ~ i a i n g .  M C B U ~ , ~ ~  CO. NO. ~oriyt t .  Clay, light-yellow. m e  grit. P a i b l e  ure: Portland cement. 
W. R. Bloa. Samvle 24. ( Shedd. 1910. p. 169. 270. 
307. 318,319. 32i.) clay. white; coo& finG@t; 342. Pacific County. Eocene. Oligocene. or Miocene. [T. 9 N.. R. 9 W.), 
9 f t  ihick. Depwit 30 ft thick. Murured action. gener- town of Knappton. Sample 106. ( Glover. 1941. p. 195. 346, y.) 
allzed geologic section. Physical properdu, firing tuu. shale, gray, concretionary. 
User Stoneware. Ponible use: Terra c a u ,  papsry, 343- 347. Pcod Oreme County. Paleozoic. [T. 38 N.. R. 43 E.1.5 mUu south of 
suuctunl ware. town of Meuline Falh. Sand Creek. Inland Ponlmd Cement Co. 

324. S E ~  sec. 28. Gladding, McBean,and Co. plu. Analyst. ( Bancroft. 1911, p. 188. 1 9 0 , a  Eckel. 1913. p. 366.361.) Shale, 
W. R. Bloor. (Shcdd. 1910. p. 269.270, 301. 3 1 8 . 2 .  dark-blue a black. Index map. Uset Cement. 
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Table 2.-Amlyres of samples from Alaska. Idaho. Oregon, and Warbingrorqcomining uncombined silica and clay each leu- 
greater than cubonate (Group Bh canmon- and mixed-rock categaies4ontinued 

Chemical analyw-Continued 

- 
Wuhington-Continued 

348 349 350 351 352 353 354 355 356 357 358 359 
46826-28 46826-37 46826-44 46826-45 46826-38 46826-39 46826-41 48826-42 48826-46 46826-40 46826-49 46826-51 

Si&'-,,-----,----------- 74.12 65.64 65.96 67.08 65.72 66.48 10.68 71.12 71.40 '68.40 51.02 63.40 

Aha, ------------------- } 12.16 11.20 12.64 10.64 8.84 12.08 l2.80 13.36 14.04 12.04 20.62 (t:::: 
F q o ,  ,,----------------- 
MgQ ,,,,,-,,,-,,,----,-- '2.90 '4.51 '4.18 '4.11 '4.85 '4.02 '3.40 '2.53 '3.26 '3.05 3.67 2.75 
CaO ,,,,,,,,,,,,,,,,- ,,,, '2.80 '5.43 '5.56 '5.95 '7.28 '6.40 '3.42 '2.98 '3.07 '5.35 7.01 5.34 
C 4  ,,,,,,,,,,,,,,,,-,,, '5.36 '9.20 '8.93 '8.69 '11.01 '9.40 '8.40 '5.11 '5.96 '7.54 ,,,,,, '5.00 

372 373 374 375 376 917 918 979 980 981 382 903 384 
46627-9 46821-8 46827-4 48829-65 46829-71 48829-114 -0-1 46891-62 46891-4 46082-15 48832-19 46832-3 46832-4 

S , ,  67.3 74.24 62.28 60.21 79.5 75.58 62.70 63.94 61.6 59.59 16.96 75.04 72.68 
Ah% ----------- 13.8 ] { 18.79 16.21 15.1 1 { 11.46 5.94 } :25.4 ( 18.93 16.39 19.18 13.15 
FqQ ---,------- 2.4 4.20 5.10 3.9 1.12 2.14 4.69 .31 .76 2.01 
FeO------------, ------ ------ ----,- -----, ----,- ------ 9-06 ,----- ------ ------ ------ ----,- ------ 
MgQ--,,-------- ------ 1.10 1.53 4.15 ------ .90 1.96 1.30 '1.1 1.14 0 - -  1.21 
CaO ------,------,-,--- 2.04 2.12 2.90 ,,,,-- 8.39 4.84 15.16 '4.0 .83 .40 .59 
Na@--,,---,---- ------ ------ ------ 1.61 -me--- ------ 4.07 ------ ] m2.- ( 3 4  a c e  } .45 { 1.51 
K#J----------,-- ------ ------ 2.10 -----------, 1.24 ------ 3.10 .20 .34 

"2.02 ------ ------ ------ ------ -----, ------ 
b0- ----------- ------ ".lo ,----------.. '2.20 '.29 '.36 ------ 
TiOl---------,,- ----- ------ ------ ------ ------ ------ -54 ----,- ------ .65 .44 .15 ------ 
P@S ---,-------- ------ ------ ------ ------ ------ .I75 .18 ------ ,----, ------ --,--- ------ -,---- 
Ma------------ ------ ------ ------ ------ ------ ------ Trace ,----- ------ -,---- ------ ------ ------ 
Co, ,----------- ---,-, ,----.. ------ ------ ------ ------ Nil - -  '4.4 --,--- -- --,- ------ ------ 
S--,---,,,---,-- --,..-- --,--- ------ ------ ------ ------ ------ ------ 1.6 ----,- --,,,, ------ ------ 
BaO------------- ------ ------ ------ ------ ------ ------ .06 ------ ----,, ------ ------ ------ ------ 
Ignit ionlok --,---- 10.9 ------ 10.93 7.10 4.3 '7.45 ,,,--- 11.74 ,----, '6.94 '5.48 '4.54 "8.49 

Total ,,,,--, C94.41 C99.991 [100.00] 99.28 C96.81 C99.521 99.73 [100.22] [101.0] '100.41 100.55 100.48 99.98 

'68.04 percent (Shedd. 1913, p. 251). 
'4.01 p m  (Shedd, 1913. p. 248). 
'calculated t o m  reported MgCOI and(-) CaCO:. 

 nition ion lop. 
' ~ a r n ~ l e  air t i e d ;  moiature at  110%. 
'combined water, ignition. 

'99.79 percent in text. 
%ample 3'73. iron and alumina; romple 380. irw and aluminum oxldes. 

'water and alkalies. 
'sample dried at  110.-112.C; ignition lop 1.000.-1,100%. 

~ l a o  repcrted as moisnue , combimd water. Ignition. 

m100.48 percent in text. 
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DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate w c e  of analysl] 

Specuochemical analyds 
C The metallic elements not detected in the specUochemical analysis: Li~O.&O,~~,S~.ZnO,G&OI,Ge~ . A & . Y ~ , N q O S . M ~ . R u , R h  ,W .CdO,lq4,SnQ,Sb@,,BaO. 
T e 4 ~ C % ~ ~ L s ~ ~ C e 4 . 4 Q ~ N 4 ~ 4 ~ m A . E u p O ~ i G 4 O ~ I T a , Q . ~ y r 4 ~ H q O , ~ E ~ ~ ~ . T ~ Q 4 ~ 9 4 4 L u r 4 ~ H f q . T ~ . W 4 . ~ ~ t 4 ~ ~ ~ ~ . P t , A u 4 T ~ ~ Q 4 ~ P M ) B i & , T ~ 4 , U ~  I 

348 - 357. Pend Oreille County. T. 38 N.. R. 43 E.. about 4 m i l u  from town of 
Meuline Fallr, Sand Creek. Inland Portl.nd Cement Co. quany . 
Samplu 15, 17-25. ( Shedd, 1913, p. 180. z, 195. z, pl. 21.) 
Shale. Index map.  Use: Ponland cement. 

377 
NazO ------------,- _,- - - - -  3.50 
KiO --- -- -- -- ---, ------ - 1.35 
T i 4  --------------- ---- .76 

358 - 360. Pend Oreille County. [T . 39 N.. R. 43 E.] . Meuline F a h .  Inland 
Ponland Cement Co. Samples 9, 32, 33. ( Shedd, 1913, p. 180.13 ,  
1 9 6 . 2 ,  pl. 21; Glover, 1941, p. 201, 346,317.) Clay, blue or 
gray, fine-grained; free from grit, wme undy layen. M e x  map. 
Pwible we: Portland cement. 
360. flefrtocene. T. 38 N.. R. 43 E., Sand Creek. 

361. Pend Oreille County. Pleistocene. [T. 38 N.. R. 42 E.], couthun of 
town of Newport. Analyst, W. R. Bloor. Sample 82. ( Shedd, 1910. 
p. 212,213, 307,321; W h n ,  1934, p. E. 146; Glover. 1941, p. 201. 
205, 346,347.) Clay, white, undy, little planicity; stratilled; micro- 

scopic description. Use: Filler, p o t q ,  refractoriu. 

377 
VtOs .................... 0.042 
CrrQ ,- ---------- ---, --- .00061 
MnO .................... .12 

382 - 370. Pend Oreille County. Pleistocene. T. 38 N.. R. 43 E., n e u  town of 
Cement. Jordan properry . Analyst, C. M. Fawn.  Samples 1422. 
( Shedd. 1913, p. 180, 187, 188, 246, pl. 21; Glwer, 1941. p. 201, 
346. 347.) Clay, buff or blue. fine-grained. plutic; some pit. Index 
maps. 

371. Pierce County. [Miocene or later. s W ~  T. 16 N., R. 4 E.] . town of 
LaGr.de. Denny-Renton Clay and Coal Co. Analya. W. R. Blwr. 
Sample 37. ( Shedd. 1910. p. 2, 275. 307. 3 1 8 . 2 ;  Glovu. 1941. 
p. 205-207. 339, 348. 349.) Clay. Ught-colored with a touch of yellow, 
fairly plutic, medium-fine-grained; 12 ft expored; overburden. Phyrical 
properties, firing tests. Uset Terra corn. 

377 
Ni0 ---,----------------- 0.0052 
COO --, ------ - ---------- .0036 
CuO --,------,---------- .024 

312. Pierce County. Eh r c .  8. T. 19 N.. R. 3 E.. 2 miles west of town of 
Parkland. Analysts. K. A. J O ~ I I I O I I .  Anthony Centenero. ( Skinner and 
othen. 1944. p. 1-4. 21. 30.31, 58. E.) Diatomite; brown when dry. 
black when wet; bog deporit; auger umple 15-30 ft thick. M e x  
maps. Phyrical properties, firing tenr; pH valuer. Pwible general use: 
Concrete admixture, filaation, heat innrlation. 

377 
SrO ------------- 0.010 
ZrQ ----,------- .015 
A&O ----,------- .0019 

white; 6 ft expcied; ampler uken about every 25 ft for a d l u n c e  of 
200 ft. Index m a p .  Phyrlcal poperdes, firing testa. Phoromicrograpbr. 
Pwible genual tue: Concrete admixture. ffltration. heat iruulation. 

377. Skagit County. SWi NEi m. 30. T. 34 N.. R. 10 E. Sauk River Wdge 
depait, roadcut. Analyst, under supervision of Mark Adam; spectro- 
chemical analyst, C.rE. Harvey. Sample St 25-1. ( Danner. 1966, 
p. 16. 19. 82. 303, 451. 463.) Shale. calcueotu. Chip umple uken 
acrou 100 h. Ides and geologic map.  

378. Skauunh County. Pleltocene. [T. 8 N., R. 5 E.] . Mount St. Heleru. 
eu tem babe of cone. Analyst. W. H. Herdman. Sample 2. 
(Veloogen, 1937. p. 284, 267, 210. 277. 2 7 8 . 3 ;  Coombs, 1960, 
p. 11. 12, 2.) Tuff, white, paw; in Layers 5 ft thick. Thin-section 
derription. Index and gwlogic m a p ,  geologic section. Photomicro- 
graph. Norm. 

379. Snohomirh County . Permian. Sec. 16. T. 32 N.. R. 6 E., about 6.5 m l l u  
by road a r t  of town of Bryant. ( Danner, 1966. p. 82. 306. 309,310.) 
Shale, calcarew; conuiru calcite veinleo; cornpolite umple. Ma 
and geologic map. geologic rection. Pcdble use: None, rock impure. 

380. ~oohomish county. Pleinocene. [ T. 30 N.. R. 7 E.] , near town of 
G r d t e  Falls. Analyst, A. H. Cederberg. ( Lander. 1906 [1906], p. 
3808 Glover, 1941. p. 225.348.) Clay. Pouible use: Cement, s m c -  
nual materials, rod ware. 

381. 382. Spokane County. Mlddle to lam Miocene. h u h  Formation. Analyst. 
W. R. Blau. ( Shedd. 1910, p. 169-171. 172, 175. 118-180, 181, 307, 
320,321; Glwer, 1941. p. 231, 233. 263, 254, 256, 261. 350,351.) 
Mineralogy. Index and geologic map, generalized geologic section. 
Phylical propetiw, fking rwu; microscopic description. 

381. SW c o r m  rec. 24. T. 26 N.. R. 42 E.. near town of Spokane. 
Dlsbman pit. Sample 69. Shale, light-gay . fdlifwferour, 
vuy  fine grained. little grit. fairly plastic; 75-100 ft expcied; 
overburden. Use: Brick. 

373. Pierce County. Robably near center sec. 22, T. 19 N., R. 6 E., near 382. S E ~  rec. 35, T. 25 N., R. 44 E., 2.5 miles east of town of 

town of Pituburg. ( Hodge. 193&, p. 3. 129. 139. E.) Sand; conulna Chester. Sommers pit. Sample 61. Clay, white; some und, 

gravel, clay, or decompod undstone; about 3 A thick; overburden. fairly plutic; maximum thicknur, 45 fi; wuburden 1-6 ft. 

Index m a p .  P d b l e  w: Concrete. Uset Face brick, firebrick. sewer pipe. 

314. Pierce County. [T. 20 N.. R. 3 E.. near] town of Tacoma. Analyst, 383, 384. Spokane County. T. 24 N.. R. 44 E.. near town of Mica. Gladding. 

L. J. Clark. (Ries. 1895, p. 9. 571.) Clay, whtte. Use: Brick M c h n .  and Co. pit. ( Shedd. 1910. p. 182-186. 307. 320.321.) 

[implied]. Index and geologic map. Use: Face brick, firebrick, electric conduits. 
terra cotu,  sewer pipe, vitrified sauctural ware. 

315. Skagit County. Pleistocene. [T. 35 N., R. 8 E.], near town of Concrete, 
about 2 miles above mouth of lackman Creek. Analyst. A. A. Hammer. 
Sample 57. ( Shedd, 1913, p. 226, 227, 249, pl. 21; Glover, 1941. 
p. 220, 348, 349.) Deposit: Clay. Light-gray when dry; slightly bluish 
tinge when wer; stratified, free from sandy Iayen; uniform. very fine 
grained. Index map. Ponible use: Ponland cement. 

376. Skagit County. SEI sec. 25, T. 34 N.. R. 4 E.. about 1 mile southeast of 
Big Lake post office. Analysts. K. A, 1ohn1011. Anthony Centenero. 
( Skinner and othen, 1944, p. 1-4, 21,31, g, 17, 81.) Diatomite, 

383. Pmbably Miocene. Sec. 23. Analyst. W. R. B l m .  Sample 52. 
( Wilson. 1'334. p. 14. 16. 34. 36-39. 40; Hodge. 1938e. p.495. 
496. 503, 510. 512. 516. 519. 526, 527. 529.533. 534, 547, 
548. 552.) Clay. white. coarse-grained. fairly plastic. Miner- 
alogy. Physical properties, firing twu; micrmcopic description. 

384. Analyst, 0. A. Thomle. Sample 54. ( Glover. 1941. p. 231. 233. 
348. 349.) Clay, light-gray. fine-grained, very plastic; rome 
p i t .  Generalized geologic section. Physical properties. 
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Table 2.-Analyses of umplet from Alaska. Idaho. Orrgon. and Washington.containing uncombind silica and clay each less than 75 percent; uncombined silica and clay each 
p a t e r  Ihn orbonate (Group B), con~nron and ruixed-rock utepriea-Continued 

Chemical analyw-Continued 

11.29 
1.73 

.32 
Trace 

.40 

.86 

.04 
'5.44 

99.66 

Clatc -,-,,,,,,,,,,,,,,,,-----,--- 25.65.0 44.53.0 31.62,O 57.41.0 51,46.1 28,66,0 41.57.1 27,61,7 29.67.0 38,57,1 31.66.2 

Washington-Continued 

,-,,-- 
.92 

Trace 
.15 
.17 

------ 
Trace 
12.54 

Sfi---,-,,,-,-,--,-----, -,---- ---,,, -,---, Trace ,-,-,, ----,- ,,-,-- ,---,- ----,- --,,-, ,,,--, ---,-, 
Ignidonl- ,,-,--------,,- '6.66 '7.4 ,--,,,,,,--, '6.86 4.92 15.91 12.83 3.18 3.54 7.22 2.23 

----- 
Wuhlngcon-Continued 

408 409 410 411 412 413 414 415 416 417 418 4 19 
46841-190 46841-188 46641-244 46834-2 46B34-4 46837-121 46837-120 46837-21 46837-26 46837-32 46839-1 46839-4 

SiOI -,,,,,-,,,,,,,,,,,,, 65.80 65.90 65.34 74.00 59.45 58.32 68.25 69.31 54.16 72.69 72.60 59.5 
A l A  ,--,--,,,----,~,,,, 18.18 16.28 13.01 13.51 15.49 15.98 13.20 12.37 1::: } 22.19 { 12.44 15.1 
F& ,,,-,,,,,,-,,,,,,,, 5.42 3.95 8.51 '6.65 4.29 5.21 6.15 2.11 7.43 4.6 
FeO--,-,,,-,,,,,,,,-,--, ,,---- -,,,,- ,--,-, ,---,- 2.12 ,,,,,, ,,,,,, -,,,,, ,---,- --,--- -,---, -me--- 

MgCL ,,--,,,,,-,,-,-----, 2.46 1.98 .53 1.65 1.89 2.92 ,,,,,, .54 4.15 u1.18 1.28 --,--, 
CaO -,,--,,-,,,,,,-- ,- --------- 1.36 8.30 3.61 2.83 4.88 .90 .57 2.62 U1.21 2.59 ------ 
N a p  - - , - -, - , , , - -, -- - , , -- 
K@---------,-,-,------- 1.89 ------ ) n(34j  2.03 ....-. ---.-- 1.26 -----. 
H@+ -,-----,----,,-,,-- -,-,-- ---,-- -,---, -----, "02 ------ ------ ] 5.93 .-...- .....- 1 . 5  ....-- 
&O- ,,,,,---,,---,-,-,, '1.38 1.08 Y ~ r a c e  -,-,-, 2.51 ,--,-- --,--- 
Ti01 --,,---- ,--- ,,,,,,,- ,----- .85 --,--, -,---- .89 ,---,- ,--,-, ,----- ------ ------ ----,- ------ 
P& --,-----,----------, ------ ---,,- --,,-- None .14 ,----- --,--- ----,- ------ ------ .04 ------ 
MnO,-,,--------,-------- ------ .10 ,-,--- ---,-- .07 ----,, ------ -,--,- ,,,--, ---,-- -,---- --,--, 
co,--------------------- ------ ------ ------ ------ .10 ,,,-,, ,,,,,- --,-,- ----,- u2.24 ------ ------ 
So,--------------------- ------ ---em- ------ None ------ ------ ------ ,,--,- ---,-- ---,-- ------ ------ 
Organic matter ,--,,,,,----,- ,,---, ,--,,- ------ me,-,- "1.56 -,,--- --,,-- ----,, -----a ---,-- ------ ---- -- 
I g o n l  , ,  9 . 1 4  '3.28 1.17 ,,,,-,,,,,,, 12.63 1.05 '6.74 13.46 , ,  9.9 

'Alp*. 16.28 percent; Fez%, 6.15 percent 
(Shedd. 1910. p. 321). 

'1ndudcr FeO. 
' ~ ~ 0 . 3 . 8 2  pement. CaO. 1.47 percent 

(Shedd . 1910. p. 321). 
' ~ a m ~ l e  a l ~  dtied; molstue at 110.C. 
'~nisture at  21TF. 

'combined water, ignition. '~ lka l lc t  and undetermined, 
'Repmed u volatile. by difference. 
' Moisture , combined water. Ignition. m ~ l k a l i ,  not included in total. 
* ~ o i s t u r e ,  combined water, ignition; aample a h  dried. MA( 1 1 e .  
'0xide of iton. '99.62 percent in text. 
U~alcu la ted  from repaned M&@. CaCO1. and( or1 C . 'containt organic maner. 
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Washington- Continued Washington-Continued 

385. Spokane County. Plelrtocene. [ N W ~  N E ~  T. 26 N., R. 43 E.1,ne.r town 
of Mead. I. T. Davis Brick Co. pit. Analyst, W. R. Blmr. Sample 68. 
( Shedd, 1910, p. 174, G, 307. 320.311; Glover, 1941, p. 231, 233, 

278, 219, 340, 360,361.) Clay, light-yellow, fine-grained, falrly 

pluck, tuatifled, tome undy layeru 20 h thick. MLnatalogy . Compol- 
ite umple. Index and geologic map, generalized geologic roetion. 
Phyrical propertiu. firing ng. Urr  Rick. Pouible u r r  Tile. 

388. Spokane County. T. 21 N.. R. 45 E., town of h u h .  Owner, L.C. White. 
Sample 60. ( Shedd. 1910. p. 320.E;  Glover, 1941, p.231.233.350. 
351.) Clay. Index and geologic map. geologic =tion. 

381. Spoklne County. T. 23 N., R. 41 E., -r town of Cheney. Arulyn. 
w. R. 01001. sample 59. ( Sbedd. 1910. p. 1 W , ~ . l 9 6 c 3 0 1 . ~ .  
Glover, 1941, p.231.233.360.~.) Clay, light-yellow, fakly p l d c .  
Mineralogy. bdex and geologic map, geologic section. PhyBkal prop- 
erties. firing t a u ,  micrmcopic description. Pouible wr Brick. draintile. 

388. Spokane County. Sec. 1, T. 23 N., R. 44 E., Freeman nrdoo. WUhhgton 
Brick, Lime, and Sewor Pipe Co. pit. ( Hodge. 19%, p. 495. 496, 503. 
517, 529, 570, 511,573, 574, 517.) Kaolin. white, ~ S U U  30 h 
thick; overburden 10-20 ft. Mtncralogy. T o m g e  sntm~ud. Index 
and geologic map. Genera& wr Saucrutal terra cotu, rwer p i p ,  
pottery, refractories. 

389 - 392. Spokane County. Sec. 1, T. 23 N.. R. 44 E.. town of Freeman. W w t o o  
Brick. L i m e , d  Sewer P l p  Co. pit. ( Glowr, 1941. p.231.233.311. 339. 
348.350,s.) Index and geologic map. generalized geologic aftloo. 
389. ( Wihon. 1923. p. 55. 68. 69; Hatsrman and Llvlnlpcoo. 1W. 

p. 180. 181. E.) Clay. white; about 45 h thick. Mineralogy . 
Physical propenisr. firing mu. U r r  Refmc-. FWdbLs 
uur Plpw filler. 

390. Amlyr. W. R. Blwr. Sample 57. ( Sbedd. 1910, p. 190. 191, 
193. 307. 320,321.) Clay. desp-rddbh-brown; unlfam in 
cola. texture, and comporitioq wme und; fairly plutic; 60 ft 
thick, waked to a depth of 30 h. Mlrmalogy. Phydcal p rop  
erties. firing mu. micmcopic description. Ur r  Brick. 

391. Sample 58. ( Shedd. 1910. p. 320.321.) Kaolin, mndy. 
392. Analyst, A. A. Hammer. Sunple 65. ( Shedd, 1910, p. 189. 

191, 193. 320. 321.) Clay. 15-100 h thick. 25-30 ft a*. - 
U r r  Brick. 

393. Spokm County. T. 26 N., R. 42 E.. 6 miles nath of S p o k .  
W. G. Lake famu. Analyst, W. R. Bloor. Sample 55. ( Sbedd. 1910, 
p. 112,113. 174, 307. 320,321; Glover, 1941, p. 231, %3. 360,351.) 
Clay, light-cream. fairly pluric, a lmm free from grit; suadflcd; for- 
rilifero~u; 6-10 ft thick. Mineralogy. Index and geologic map. gene;- 
alized geologic section. Phyrical proputies, firing mu, microropic 
description. Ponible u r r  Brick. 

394. Spokane County. [T. 26 N.. R. 44 E.].Trent railmad station. Aorlyn, 
W. R. Bloor. Sample 64. ( Shedd. 1910. p. 197.198, 307. 3% z . 1  
Clay, almou white, planic, fine-grained. Phyrical prop&. firing 
tesu. P d b l e  wr Stoneware. 

395. Spokane County. SWf r c .  27. T. 27 N.. R. 44 E. Fuher papa. 
Analyst. Elton Fulmer. Sample 245. (Glover. 1941, p. ~31 .  233. 258. 
350, 351.) Clay. gray. fine. Index a d  geologic map. generalized 
geologic section. 

396. 397. StevensCounty . Miocene. pobably cotrelative of Latab Famatlon. N E ~  NW1 
rcc. 32, T. 30 N.. T. 42 E.. about 7 milu by road north of town 
of Clayton. Washington Brick. Lime.and Sewer Pipe Co., A.B. pa. 
(Glover. 1941. p.233.267.350.~.) Clay, neatly white. Index and 
geologic map. 
396. Analyst. W .R. Bloor. Sample 15. ( Sbedd. 1910. p.201-2M).210. 

301,320,321.) Clay. plutic, ttntified; 20 ft expored; overbur- 
den 10-12 h. Phyrical properties, firing microlcopic de- 
scription. U r r  P o w ,  Itoneware. P d b l e  uxer Refractaies. 

397. Sample 268. 
398. Stevens County. Oligocene. Gerome Volcadu. Sec. 3B. T .29 N.. R. 36 E.. 

north side of McCoy Lake. Analyru. P.L.D. El~nmon, M.D. Mack. Lab. 
No. 151008. ( & a h  d Welt. 1963, p.3.g-31.) Tuff. Mineralogy. 
calculated norm. Index and geologic map. geologic rction. 

399. Steven, County. Pleistocene. [T. 38 N.. R. 38 E.],town of Kettle Falls. 
Rickey Hill. Analyst, W. F. Hillebrand. Record 1428. ( C l u h  and 
Hiliebrand, 1891, p . z ;  Glover. 1841, p.296.296.352,353.) General: 
Clay, plastic, well-bedded. P d b l e  w r  Common red-firing prducu. 

400. Stevens County. Pleirtocene. Sec. 17, T. 39 N.. R. 40 E.. 2.5 miles 
south of town of Northport. T~mbul ls  farm. Analyst. A.A.Hammer. 
Sample 85. ( Shedd, 1910, p.G.320.321; Shedd. 1913, p.156.E. 
249.pl.21; Weaver. 1920. p.338.s.pl.l.) Clay, very Ught yellow. - 
fine-grained. free from grit, plutic. matifled, uniform throughout; 
30 h expored. Index and geologic map. geologic rctiool. Former 
u r i  Brick. W b l e  w: Patlud cement. 

401. Stevens County. Probably Tertiary. NWt sec. 20. T. 31 N., R. 41 E.,about 
2 mileseast oftwnof Valley. Ironprcdpecr. Analyst. A. A. Hammer. 
Sample 83. ( Shedd, 1910, p .G .320 .g ;  Weaver. 1920. p.353,z.  
pl.1; Hdge. 19W. p.495;496,503.604,805, Glover. 1941, p.293.294. 
360,961.) Clay. white. p W c .  fine-grained. Index and geologic 
map. geologic rctiolr .  Parlble w t  Face brick. terra cotu. 

402- 407. Stevens County. Teniuy [implied] . Arulya. A. A. Hammer. ( Shedd. 
1W. p.251.pl.21; Glover. 1941. p.280,B-353.) Shale. Index map. 
402. Sec. 24, T. 34 N., R. 38 E., near town of Addy . Sample 32. ( Shedd. 

1913. p.14O.E.) 9ule.  dark-gray. fine-grained. laminated. 
403. Sea. 19,30.T. 34 N..R.39 E., 7 milu northeastof Addy. RaUlod 

cut. Sample 36. ( Shcdd. 1913. p.131.) Shale. light-gray. 
f ine-pined, thinly Laminated. Pouible w r  Portland cwnent. 

404. T. 35 N., R. 37 E., about 4.5 miles IOU& of Kettle Fallr. Sample 
27. ( Shedd. 1913. p.144.E.) Shale. medium-gray. fine- 
grained; d a c e  umple, weathered. 

405. [T. 31 N.. R. 39 E.],7 miles northeast of town of Colville, on 
Cluguon Creek. Sample 30. ( Shcdd. 1913. p. 138,139.) 
Shle.  a lmm black, compan; avenge umple. Pooible user 
P a m  cement. 

408. [T. 38 N.. R. 38 E.],l mile e u t  of town of Barburg. Sample 99. 
( Shsdd. 1913. p. 151.152.) a l e ,  blue-gray, dt; In thin 
layem. P d l a  wr Portland cement. 

407. [T. 39 N., R. 40 E.].about 1 mila frcm Nodpat .  Sample 36. 
( Sbedd. 1913, p. 158,159.) Shale. dark-gray. f l n s - g r W ,  
rhialy laml~rada uwne piti d a c e  umple. weathered. 

408, 109. StcvcrvCounty. Sec. 19. T. 29 N.,R. 42 9.. Clayun. W w t o l r  
hick. Lim,md M ~ d a c a u i n g  Co. ( Sbedd. 1910. p.200.202.203, 
105.208.307,320.~ Glww. 1941, p.233.282.g.350.361.) - 
Iodex and geologic map. generalized geologic rctlon. 
408. Analyn, W. R. Blow. Sunple 73. Clay. dark-yellow, fine- 

grained, plutlc. Bome grit. humIa1ogy. Physical popsrtiu. 
firing mu. Urn: Face brick, tcna tau. 

409. Sample 14. Generalr Clay, yellow, u d y  , plutlc; 5-8 ft thick; 
generaliscd m u w e d  sectloo. U r r  Brick. 

410. Stevena County. Sec. 30. T. 38 N.. R. 39 E.. 7 miles natheast of 
Bonburg. Wahiugloo Mmumenul and Cut Stone Co. Analyst, 
R. W. Thatcbu. ( Skdd, 1903. p.52,g,M, 1% 136,138,141.) Tuff, 
light-gray. fine- to cornc-grained. MLoualogy. Bulk density 2.621. 
Phyrical propertic.. P d l e  w r  Dimension none. 

411. Thurlum County. Eocene. [T. 16 N., R. 1 E.l.0.5 mile nonhust of 
Tenino railroad ution. ( Robem, 1902.. p.7.!.10.) Slrdrune. Ught- 
grani~I~-gray. fine-grained. even texture. Mineralo&v, phyrtcal 
properties. UK: Conaete aggregate. refmctaies. dimension none. 

412. Thuruon County. Late Boeene to early Miocene. Lincolncreek~ormation. 
NWf N W ~  uc. 7. T. 15 N., R. 3 W.. 4 miles north of town of 
Cenaali.. Analyst. R. N. Eccher. ( Snavely and o lkn .  I-, p.3. 
41-43.pl.l.) General: Tuffaceou silmone, brownirh-gray, fine- - 
grained, mudve. f d i f e ro tu .  Mineralogy. Index and geologic map, 
detailed m e a d  section. 

413. 414. Wh.tcom County. Prly Pennaylv.ntm part of Chilliwack Grarp. NEt SWf , 
N W ~ S E ~ ,  N E ~  rcc. 14. T. 40 N., R. 5 E., Red Mountain. Permanente 
Cement Co.. Kendall quarriu. Analyst. E. 1. Baldwin. ( D a ~ e r .  1966, 
p.82.209.210.213.214,~,219.) Shle .  lndex and geologic map. 
Us: Cement. Former w: Hydrated lime. 

415. Whtcom County. Eocene. Chuchnut Formation. SEf sec. 12, T. 40 N.. 
R. 4 E.. 3 miles umthcau of town of sumas. Denny -RentonClay and Coal 
Co. mine. Analyn. H.K. Benroo. Sample 90. ( Shedd. 1910, p. 286- 
288,320,321; Glover, 1941. p.306.311,312.352.353.) Clay. Index 
map. deulled measured uction. F a w r  ur: Terra cotta, refractaiu. 

416. Whatcom County. PleLtocene. Sec. 34, T. 40 N., R. 5 E.. town of 
Kendall. 1. 1. Pm farm. Arulyu. A. A. Hammer. Sample 62. 
( Sbedd. 1913. p. 209. x 4 .  215. 250. pl. 21; Glover. 1941. p. 319. 
352; Moen. 1962. p. 85. 86. pl. 1.) Clay; dark blue when wet; dark - 
gray when dry; fine grained. Index d geologic map,  geologic 
rccttons. Ponible uur Brick. 

417. Whatcom County. [T. 40 N.. R. 5 E.].near Kendall. Analyn. 
A. H. Cederberg. Sample 6. ( Landu, 1905, [ 1906],p.c; Glover, 
1941, p. 362. 353.) Arglll~te. P d b l e  wr Ccment [implied]. 

418. Yakima County. Pliocene to Holocene. T. 10 N., R. 22 E.. Sniper 
Mountain. Sample 53. ( Hodge. 1938~. p. 3 . 2 .  159. 160. 162. 163.) 
Gravel and und; more than 50 ft thick. Mineralogy. Index map. 
Portible wr Source of dUca, ball mill pebbles. 

419. Yakima County. N E ~  r e .  2. T. 10 N., R. 22 E.. northwest of town of 
Sunnyride. Analyw. K. A. Johnron. Anthony Centenero. ( SWnner and 
others, 1944, p.1-4.21.31.~.~.)  Diatomre. 4 ft expxed; about 15 
ft thick. Ch-1 umple. Index map. Phydcal properties. firing mu. 
P d l e  general w: Concrete admixture, filuat~oo. heat insulation. 



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

Table 3 .dna lyses  of samples from Alaska. Idaho. Oregon, and Washington.containing uncombioed silica and carbonate each less than 15 percent; uncombined silica and carbonate 
each greater than clay (Group C), common- and mixed-rock categories 

[ Sampler of mixed rock category indicated by an asterisk(*). Chemical analyses arranged by State, quadrangle or county, and stratigraphic pai t ion]  

MnO ---------,-- -----, ------ -,-,,- -----, -----, --,-,, .06 ,,--,- ------ --,--- - ----- ¶.12 .16 
SO, ------------ ---,-, ------ .01 1.16 .I7 .94 #.a -,,---,-----,-,-,-----,--,,----,---- 
o n  - -  35.8 32.84 --,--- ------ --,,,, ,-,-,- '28.2 528.15 '21.6 '20.5 '16.9 '11.28 9 4 . 0  

Total -,---,- C96.01 95.23 C84.21 C71.31 Cl5.61 C70.1] '99.8 'C98.111 C98.61 C98.31 C99.11 C100.131 '98.4 

Chemical analyses 

CaO/MgO --------- Calcite Dolomite --,,-- mgnesian Magnesian Magnetian Dolomite Calca~eous Magnesian Magnesian Magnesian 
calcite calcite calcite &lomite calcite calcite calcite 

Calcite Dolomite 

Alaska 
1 2 3 4 5 6 

50C 50C 50C 50C 50C 5 K  
5-11 30-1 52-110 154-122 154-126 155-2 

Idaho 
I 8 9 10 11 12 13 

1 1C 11C 11C 11C 11C 11C 11C 
9-6 45-45 35-38 35-39 35-42 40-12 40-1 

FeO ............................ '3.61 '1.78 None ----,- ------ ------ ,----- ,----- 1 ----- ------ 
MgO ........................... '1.48 '14.98 . I9 .I0 '.49 12.86 '.62 .50 .38 3.60 .63 
CaO ........................... '15.67 '21.66 29.72 32.11 '25.56 Trace '39.11 40.61 39.62 40.50 40.56 

Si@ ------------ 18.6 26.42 61.3 29.4 41.5 29.0 29.0 18.69 '30.7 '40.1 '55.0 51.62 35.4 
Alz% - - -- -, - - - -- .24 ------ 4.30 4.50 2.93 4.35 4.6 "" ) 5.6 1.6 

5.2 
Fez% ----------- 1.4 ------ 2.10 2.10 1.41 2.05 .9 -,---- 6 3  {,.1" .4 
FeO-------,----- ------ ------ ---,-- ---,-- ------ ----,- .65 ------------ ------------ '1.67 2.9 
MgO ------,----, 1.1 14.03 1.05 2.3 1.9 1.3 14.0 10.01 1.6 3.5 1.9 2 11.6 
CaO ------------, 31.8 21.94 15.4 31.2 21.0 33.1 18.1 28.64 33.1 26.0 19.0 '20.18 16.0 

Idaho-Continued 

14 15 
llC40-10 llC40-11 

P P s  ........................... ------ ------ .10 .05 ,----- ,-,,,- -,---- .045 .035 ------ ,----- 
MnO---------------------------- l.04 '.32 . l o  ----,, ,----- ----,- ------ -,---- ------ ------ ,----- 
SO, ............................ ------ ------ None ?02 ----,- ------ ,--,-- ------ ---,-- ------ ,----- 
Ignition lou ....................... '17.09 '33.94 '23.10 '25.11 '20.51 7.86 '31.39 %3.92 u31.01 32.25 31.41 

Total ...................... C98.541 C99.121 '100.49 99.95 C99.411 "99.29 96.33 C98.501 E99.581 E99.851 99.07 

Class ------------------,-------- 28.25.36 13,12.71 43.4.52 34.8.58 37.15,41 60.1.14 25,0.11 19,6.14 25,4,10 18.6.11 15,13,69 ' 

SiO, ............................ 42.19 20.88 44.86 38.23 46.22 63.81 25.21 21.68 21.21 21.24 21.94 

Oregon 

16 17 18 *20 2 1 
36C1-6 36C1-9 36C3-31 36C10-51 36C15-23 

CaO/MgO------------------------ 
Calcareous 
dolomite Dolomite Calcite Calcite Calcite ,-,--, Calcite Calcite Calcite 

-- calcite Calcite 

Washington 

23 24 25 26 
46C2-8 46C4-75 46C4-74 46C4-48 

' ~ c i d  insoluble (chiefly S i 4 )  . 
'~alculated from reported FeCO,, MgCOa. CaCOa. 

Fe. P. MnCOI, and(or) C. 
'~u l fu r  soluble in aqua regia, calculated as FeSt. 
'tncludes igdtion loas due to oxidation of FeO. 
'cq. 
@Loss on ignition (chiefly C q )  . 
' ~ 0 ~ .  calculated from reported MgCOs and CaCOa. 
%ample I ,  total 100 percent in text: sample 13, 

total 98 percent in text. 

' v = O . O l  percent. Cr =0.04 percent, organic matter =4.56 percent, 
calculated from reported C. 

w,. 
"Reported as ignition l a .  

'Sample dried a t  110.-112.C; ignition l m  1,000.- 1.10O0C 

YOrganic matter. L i P  =trace, FcS2 =none, SrO =none, mere traces 
not determined (Wells, 1937. p. 59). 

' ~ h o a ~ b a u s .  sulfur, or arsenic not detected. NiO = 12.25 percent. 

Semiquantitative spectrographic ~~ec t rochemica l  analyses 
analysis C The metallic elements not detected in the specuochemical analysis: L i ~ . B e O . B ~ O a , S c ~ O ~ . C o O .  

13 

Be ------ ----,-,- - 0 
B -,---------,--,- .OOX 
Sc --------------- .OOOX 
V ---------,-,---- .OOX 
Cr ,-----------,-- .000X 
Ni ---,----,----,- .OOX 
CO --------------- 0 
Cu -,--------,,,-, OOOX 

13 ZnO . G a @ ~ . G e q  . A s p , . Y @ ~ I N ~ s , M o O , . A g z O . R u ,  P d  .CdO .InzOa .SnOz ,SbPa  ,BaO .TeOt. 

SL -- -- -- -- ,-------- o . OX C I P  .L.1@a .NdzOa .SmtOa.Eu@a &dPa  ITbrOa Dy@s I HgOs tErtOaI Tm20aI YbzOs I LuzOs. HfOz T a p e  

Y -,---------------- .OW WOa.RerOl.Ch .I1 .Pt ,Au .Tl@s,~bO , B ~ @ ~ , T ~ O ~ .  Ce02.~r@a.UO~:sampie 24. BaO -0.14 ~ e r c e n t  1 
Zr --------,-------- .M)X 23 24 

Ba --------,-,-----, .OX NazO -----,------- 0.16 0.29 
La --------,,------- 0 K + L  -----,------- ----,- .25 
Yb ----------,------ .000X TiOl ,---,--,--,, .045 . O 1  
Pb ----,---,-,----,- .OOX V@, ----,,---,-- .025 -,-,-, 

C r  - -  .014 .00087 

23 24 
MnO ----,,----------- 0.095 0.11 
NiQ ----------------- . O O l  .0024 
CuO -----,,---------- .0026 ,0075 
SrQ ,------------,--- .011 .0084 

ZrO, ------------,--- ----- - .002 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Alaska Idaho-Continued 

1. Anchorage quadrangle. Holocene. [Sec. 12, T. 17 N., R. 1 W.],Knik Arm 
area. Wasilla Lake. Edlund deposit. Analyrta, E. A. Nygaard, 
S. M. Berthold. Augu hole 1-GS. ( Moxham and Eckharr, 1956. p. 3, 6. 
8. 13.14. 15. 18. 19. pl. 1.) Marl; matly light gray to cream colored 
when wet. white when dry: fine grained; 21 f t  thick near center of deposit. 
Sample at  depth of 20 ft. Tonnage estimated. Index and geologic maps. 
iwpachoua map, geologic section, columnar sections. Pwible we: 
Ponland cement. [For analyses from same drill hole, see umple 2, group 
Fl; aample 14. group F1.1 

2. Charley River quadrangle. Precambrian, Tindir Group. [About 20.1-22. 
0.4-0.91,north side of Tatonduk River. Analyst, I. G. Falrchild. 
Record D-31. Sample 30AMtlW. ( Mertie. 1933. p. 350. 369. 312-314, 
318, pl. I.)  Dolomite, siliceous, marive; bed 160 ft thick. Mineralogy. 
Index and geologk map.  

3 -  6. Healy quadrangle. Paleozoic, po~~ib ly  Devonian. [Seu. 8. 17. T. 17 S.. 
R. 7 W.. unrurveyedL southern slope of Alaska Range in wurheaatem 
corner of Mount McKinlsy National Park. Norttrern Empire Development 
Co. Analyst. H. E. Petenon. (Rutledge and othen. 1953, p. 4. 91. 93. 
96, 98-101. 105, 111, 112, 114. 123. figs. 1. 3. 35-31. 39-41.) Log of 
drill hole. Index and geologic m a p ,  geologic rction. Possible we: 
Putland cement( magnesia content often high w that complex mining and 
thorough blending may be required ). 

3. DIIU hole 4. Limestone, gray, fine-grained; sandy: total depth of 
diamond-drill hole 629 ft. Sample depth 605-610 ft. [For other 
analytw from lame drill hole. see usnpler 48-53. group FI; 
samples 221-336. group F:.] 

4. 5. Drill hole 9. Total depth of diamond-drill hole 620 ft. [ F a  other 
analylu from lame drill hole, see u m p l u  64-56, group F1; 
samples 337-319. group F:.] 
4.  Limestone. black. silicified: depth 510-515 A. 
5. Sandstone, gray, fine-grained: depth 552-555 ft. Limenooe, 

gray: contains calcite veinleu and brown claylike residue: 
depth 550-552 ft. 

6. Drill hole 11. Limestone, black, fine-grained: roul  depth of dla- 
mond-drill hole 284 ft. Sample depth 215-280 ft. [For other 
analyrs from same drill hole, see umple 15. group E; sample 64, 
group F1: samples 649-102, gmup F:.] 

Idaho 

I .  Bonner County. hecambrian, Striped Peak Formation. T. 54 N.. R. 3 E., 
between Dry Creek and main wuth branch of Dry Creck. Analym. 
P.L.D. Elmore. S.D. Botta. I.H. Barlow, GillIcon Chloe. Lab. No. 
155263. ( Harrison and Jobin. 1963, p. K3. K15, K36. m, pl. 1.) 
Dolomite, blue-gray, silty. Index and geologic map.  geologic s e c t i o ~ .  
Pwible use: Cement. 

8. Caribou County. Permian, Phorphoria Famation. Meade Peak Phooph.tic 
Shale Member. [Sect. 2. 11, T. 8 S., R. 42 E.] Conda mine. Sample 
Sl. ( Emigh. 1958. p. 21. 28. 30. fig. 1.) Genclal: W k n  f r d .  phm- 
pbt ic  dolomitic shale, black, fine-grained, dense: wben werthered. shale. 
brown. w f c  fatiliferow; 17-24 f t  thick. Mineralogy. thin-section descrip- 
tion. Index map. 

9 -  11. Nez Perce County. Late Triauic. H w a l  Formation. ( Savage. 1965, p. 18.. 
1W. I&. 19. 20. pl. 1. fig. 1.) Limy shale. Tonnage estimated. M e x  
and geologic map. geologic section. Pmible w: Portland cement. 

9. [hobably] r c .  14. T. 32 N..  R. 5 W .. 0.5 mile up Billy Creek. 
Analyst. George mu. Sample 3Gh. 

10. [Probably] r c .  23. T. 32 N.. R. 5 W., Camp Creek area. Analyst. 
Huey-rong Hsi. Sample 3Ah. 

11. SEt sec. 36. T. 33 N., R. 5 W., near mouth of Madden Creek. 
Analyst. George Hru. Sample 3Eh. 

12. Shorhone County. Precambrian, Revett Quanzite. [ N W ~  T. 48 N.. R. 6 E.I. 
Glidden Laker. Miltary Gulch. Analyn. I. G. Fairchild. Specimen 25. 
( Hobbs and h e n ,  1965, p. 5, 26, z, 38, pl. 6.) Quartzite. Mfncralogy. 
Index and geologic map.  

13. 14. Shoshone County. Precambrian. Wallace Formation. Probably set. 12 or 13, 
T. 41 N., R. 5 E.. Stevens Lake. ( Hobbs and others. 1965, p. 5. 23-27, 
28, pls. 5. 6.) Mineralogy. Index and geologic mapr, geologic sectiom. -- 

13. Analysu. H. F. Phillip. P. L. D. Elmore, K. E. White; spectro- 
graphic analyst. 1. D. Fletcher. Lab. No. 54-419SC. ( Rou. 
1963, p. 28.48, 50, 57.) Dolomite, argillaceous, gray, dense. 
Differential thermal analysis curve. Triangular diagram. 

14. Analyst, I. G. Fairchild. Specimen 89. Quartzite, dolomitic, pitted. 

15. Shoohone County. Age. reference. mawand aections as in sampler 13. 14. 
Striped Peak Formation. Sec. I .  T. 47 N., R. 4 E.. Striped Peak. 
Analyst, J. G. Fairchild. Specimen 103. Dolomite, arenaceous. 

Oregon 

16, 11. Baker County. Robably pre-Carboniferous, limestone interbedded in Burnt 
River Schist. Sec. 11. T. 12 S . .  R. 43 E.. 3.75 miles southof town of 
Durkee. N e h  deposit. ( Hodge, 1938d. p. 154, 199, 236-238, 240.) 
General: Limestone, interbedded with chert and argillite; beds 600-100 ft 
thick. Index and geologic maps. 

16. Analyst. I .  G. Falrchild; collecton, R. W. Richards, B. N. Moore. 
Record D-63. ( Moore. 1931. p . s .  142.pl.l: Wells. 1931, p.58. 
59.) Limestone. nearly black, crystalline. Bulk density 2.68. - 
Tonnage mhated.  Former we: Lime. Possible use: Cement. 

17. USED sample 18. 

18. Clackamas County. [T. 5 S.. R. 1 E.],about 1 mile from town of Marquam. 
Analyst. R. S. Edwards. ( Eckcl. 1913. p. 308, 309.) Limestone. Pcuaible 
we: Cement. 

*O. Douglu County. M d y  rec. 17, T. 30 S., R. 6 W., about 3 miler west of 
Riddle. Piney Mountain. Oregon Nickel Mines Co. ( Austin. 1894. 1895. 
1896, p. 114, 115, 118. 180, 181.190-193.) Genthite. green veinleu. 
Bulk denrity 2.20-2.58. Mineralogy, thin-section description. Index and 
geologic map. *Analysis shows 12.2 percent NiO; ruggesu 6.2 percent 
more MgO than required for carbonate. 

21. J a c h  Coullty. Devonian. Sec. 16. T. 36 S.. R. 3 W., 0.25 mile west 
of town of Gold HU. Analyst. P. H. Eater. ( Danon, 1909, p. 2; Diller, 
1914, p. 10, 11, 1 5 , s .  pl. 4; Winchell, 1914, p. 14, 15, 58, 158, 159, 
fig. 1.) Limestone. 50-200 ft thick. Index and geologic map.  Pwible 
we: Patland cement [implied]. 

Washington 

23. Asotin County. Probably Late Triauic. SWi sec. 19. T. 7 N.. R. 41 E., 
about 25 m i l u  wuth of town ~f C1arluton. Lime Hill. Ideal Cement Co. 
Analyn, under supervision of Mark Adama; specuochemical analyst, 
C. E. Harvey. Sample A-6. (Mills. 1962, p. 12. 13. 239-243. 244. 
252. 264. pl. 1.) General: Limestone. gray to light-gray. cryptocrystal- 
line to fine-grained: beds 1/16 in.-4 ft th~ck. Total thickness of limestone 
in area 3.143 A. M a t  unio ailiceow and (or)  rlightly argillaceous. 
Chip sample of outcrop reproenu 50 A. Tonnage estimated. Index and 
geologic map. Pwible use: Portland cement. 

24. 25. Chelan County. Wf sec. 22. T. 26 N.. R. 19 E., about 16 miles by road 
from town of h t ia t .  M i a n  Creek deposit. ( Danner, 1966. p.16.19.82. 
398,406,407,441,455.) Limeswne, white, crystalline. Index and geo- 
logic map. geologic sections, measured aection. Pcuaible uae: Decorative 
stone. 

24. Analyst. under supervision of Mark Adams: spectrochemical analyst, 
C. E. Harvey. Sample Cn 6-2. Chip sample taken across 12 f t ,  

25. Sample taken from float boulders. 

26. Chelan County. NWi sec. 14. T. 27 N.. R. 15 E. Rainy Creek depait. 
h i l l  hole 55. ( Danner. 1966. p.82.381.393-396,397.) Limestone, white 
to gray, medium to coarsely crystalline. Sample depth 91.8-142.5 ft. 
Mineralogy. Tonnage estimated. Index and geologic mapr. Pcuaible use: 
Portland cement. [For other analyses from same drill hole, see samples 
64-68, group E; samples 123-126. group FI.] 



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

Table 3.-Analyres of samples from Alaska. Idaho, Oregon. and Warhington,containing uncombined silica and carbonate each less than 15 percent; uncombirrd silica 
and carbonate each greater than clay (Group C), common- and mixed-rock categories-Continued 

Chemical analyses-Continued 

Washington-Continued 

21 28 29 30 31 32 33 34 35 36 31 38 
46C10-15 46C10-16 46C10-11 46C10-12 46C10-13 46C10-14 46624-1 46C24-47 46C24-265 46C24-269 46C24-270 46C24-279 

SiO' -,-,,,---,,,,,,,-,-, 25.50 35.92 36.05 31.83 39.45 28.99 25.86 54.90 20.96 23.82 20.45 20.90 

WI ------------------,, 1.35 1.35 3.87 2.20 3.53 .98 '4.70 '9.34 '3.56 '3.99 '3.90 '4.39 
g - ,  5.51 2.56 1.58 1.08 2.00 .I6 '3.63 '1.11 '14.98 '15.08 '15.11 '15.04 
CaO --------,------------ 39.69 33.71 31.33 32.06 29.43 37.83 34.66 11.00 24.54 22.76 24.60 24.24 
P@r .................... .011 .OW .I13 .I53 .330 .060 ------ -,---- -,---- ------ -----, ------ 
t i n  l o  '28.09 '26.30 '26.77 '26.61 '25.48 '31.12 '31.15 '11.05 '35.96 '34.35 '35.88 '35.43 

Total ---,,--,--,,,-- [100.213 C99.901 [99.77] C99.933 C100.223 C99.141 100.00 100.00 100.00 100.00 100.00 100.00 

1 - -  2 3 4 6 1  34.4.58 30.11.58 34.6.59 34,10.55 21.3.69 18.14,67 39.27.31 15,10,1411.12.70 14,11.14 14.13.72 

CaO/MgO -,-- ,-------- ---- Magnesian Magnedan Magnedan 
calcite calcite calcite 

calcite y:::,"" calcite Mag=rian calcite ------ Dolomite Dolomite Dolomite Dolomite 

- - 
P@r-------------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .082 .I16 
I i o n  - -  '31.94 '35.61 '35.85 '30.72 '26.25 '30.94 '24.20 '34.92 '35.28 '34.51 '31.91 '30.42 

Total - -  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 C99.711 r99.941 

Clan -------,----,,,-- ,-, 21.13.65 16.9.73 15.10.74 25,11.6330,15.53 20.16.62 33.18,48 16.12.71 11,9.73 11,11.11 19.8.10 22.9,67 

Calureoua 
CaO/MBo,---------,------ 

dolomite 
Dolomite Dolomite Dolb i te  C ~ ~ , ~  Dolomite Dolomlte Dolomite Dolomite CalcareOW dolomite 

calcite 

Washington-Contlnad 

5 1 52 53 54 55 56 57 58 59 60 6 1 62 
46C 46C 4% 46C 46C 46C 4 K  46C 46C 46C 46C 46C 

40-170 40-186 40-171 40-172 26-51 28-67 28-15 28-42 28-130 28-131 28-129 28-125 
Si% -----,,-----,------- 39.27 19.83 32.30 29.40 26.01 45.45 30.10 45.07 43.06 44.74 41.15 28.29 
Al@, -----..------------- 
F y 4  -----------,--,---- 

} '6.21 '3.93 '6.29 '5.48( 1:) 5.00  '1.92 '1.08 '1.59 '2.18 '2.51 '3.64 

MgQ ------,-----,------- 1.00 1.50 .92 5.32 .02 .21 .34 .27 .24 .62 .47 .59 
CaO -------,-,---,------- 29.71 41.25 34.40 30.53 40.56 28.08 31.52 30.00 30.65 28.51 30.73 36.80 
P@' .................... .OM .098 .074 .096 --,,,, .t54 .028 .032 .040 .OM .082 .059 
Ipitionlors ------,,,,-,,-- '23.36 '32.98 '26.09 '28.72 32.08 '23.07 '29.95 '23.14 '24.39 '23.01 '24.58 '30.24 

Clan --------,-----,-,--- 29,18,49 13.11.72 22.18.55 20,16,6024.3.12 40,9.51 21.6.67 43.3.53 40.5,54 41.6.51 37,8.54 22.11.66 

CaO/MBo,,--,--,,-------- Calcite Calcite Calcite MrzzP,"" Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

'Iron and alumina. 
'By difference. 
'sample dried at 110.-112%; ignition lop 1,000.-1.100.C. 

'950.-1.000.~: a110 called COX. 

' W I .  

Specuochemical analyses 

C The metallic elements nor detected in rhe specmhemical analysis: L ~ @ . ~ O . B ~ . S ~ ~ . C ~ , Z ~ O , G ~ ~ , Y ~ ~ , ~ , , M ~ ~ . R ~ . R ~ , P ~ , C ~ ~ , I ~ ~ , , S ~ ~  , s ~ ~ , , T ~ o ~ . c ~ o .  
~ @ I . C ~ % ~ P I ~ O ~ ,  Nd,%.Smh , E u @ ~ , G W I , T ~  . W p I  H O @ ~  . E I @ ~ , T ~ ~ O ,  ,Ybp I  , Lu+J ~,Hf0~.Tap,.W0~.Re~,OI,11.Pt.AuOIT1p1,~bO,~ip1,~h0,,Ge~,~rp,,u~; 
sample 56, Pb0 = 0.038 percent] 

27 28 29 30 31 32 49 50 51 52 53 54 56 
&rO_ ---,------- 0.21 0.78 0.14 0.05 - -  0.082 0.30 0.23 0.17 0.06 0.29 - -  0.06 



ANALYSES O F  SAMPLES 

DESCRIPTIVE NOTES 

[Underlcwed page numbers in reference indicate lource of anrlysia] 

Washington-Continued WashLngton-Continued 

27 - 32. Ferry County. Analyst, under supervision of Muk Adams; specuocbemical 51 - 54. Okanogan County. Sec. 26. T. 35 N., R. 26 E.. 1 mile nonhwen of 
analyst. C. E. Harvey. (Mills. 1962. p. 12. 13, 186-188. 207. 209. Rivenfde. Brown property. Analyst, under supuvirion of Mark Adam; 
210.244. 252. 253, 264, pl. 1.) Chip umple of outcrop. Index and specaochemlcal analyst. C. E. Huvey. ( Milb. 1962, p. 12, 13. 236- 
geologic m a p .  Pwible user None, rock impure. -- 238, 248, 266. 264, pl. 1.) Limestone, gray. f ine-pined,  siliceous, 

27. 28. Triutfc. S E ~ N E ~  rec. 18, T. 40 N.. R. 34 E., about 2.5 m b  
southwest of town of Dmvffle. Samples F-4. F-6. Limutone. 

argilhceau, bedded. Chip umple. Index and geologic map. P d l e  
we: None. rock impure. 

white to light-gray . medium-gr.ined. 51. N W ~ N E ~  rec. 28. Sample 0-73 repreaenu 58 it. 
52. N a  NWf rec. 26. Sample 0-71 reprwsnu 50 ft. 

29 - 32. he-hrmian  or late Paleozoic. N E ~  sw i sec. 9. T. 38 N., 
R. 32 E.. Sheep Mountain uu. Samples F-24 to F-26. F-29. 

53. NEf NW f ICC. 26. Sample 0-72 reprerenu 75 h. 
54. N E ~  NWi rec. 26. Sample 0-74 repcuenu 70 h. 

Limestone. duk-gay to black. fine- to medium-grained, rhin- 
bedded. 

55. San Juan County. Euly Pennsylvanian or Late MMuipplan. Nf S E ~  r c .  20. 

39 - 48. Okanogan County . Trlauic. Nur t a rn  of Riverside. ( Bemen. 1944. p. 6- 
B, 11, 14-17, 22-24, pb. 1, 4. 7; Bennett, 1945, p. 8, 3 1 2 ,  2.) Fruh 

T. 37 N.. R. 2 W. , - 0 r c u  Pland. Englehamon depotit. ( Danner. 1966. 
p. 82, 141,181, 162.) Limestone, light-gray , organoclauic to crystal- 
line; containa juperoid. Thin-section description. T o m a ~ e  wtimated. 

umple from outcrop, fragmenu taken every 5 ft, uaually f a  a length of Index and geologic map.  
SO ft. Tonnage utlmated. Index and geologic map.  Porible user 
General urw of dolomite; refractories. cnuhed none. 58. San Juan County. Early Pe~sylvanian. SEA SW me. 16, T. 37 N., R. 1 W.. 

33. NWiSEf rec. 8, T. 34 N., R. 26 E.. about 4.5 miles southwest 
of Riveraide. Owner, Beechenow. Sample 448.. [Dolomitic 
limestone.] Depoaitr Dolomitic muble, white; contains chen 
veins and Umy dolomite. 

34. SEJ NWt mc. 10. T. 35 N., R. 26 E.. about 4 m i l u  northwest of 
RLverrldc. Owner. S. I .  Bwber. Sample 397. Depait: Dolo- 
mite, duk-gray, deme. 

35 - 39. T. 35 N.. R. 26 E., about 2.5 m i l u  ocnhwest of Rlvenide. 
Deporltt Dolomite. gray. m h e ;  tome rlllceau  bed^. 

35 - 38. N E ~  N E ~  see. 22. Owner. R. E. Smith. Samplu 
165, 169, 170. 179. 

39. N W ~ N E ~  rec. 22. Owner. Mn. W. V. West. Sample 
162. 

40. SEiNEf rec. 22. 2 miles northwest of Riverside. Sample 133. 
Depwitr Dolomite, gray. thick-bedded to mauive; containa 
quartz veinleu. 

41 - 48. T. 35 N., R. 26 E., about 1.25 miles northweat of Rlvenide. 
D e p i t :  Dolomite, light-gray to brownuh-gray . 
41, 42. NEf SEf rec. 22. Owner. W. R. Forbu. Samples 

125. 126. 

43-47. N W ~ S W ~  sec. 23. Samplu 110, 115, 117. 123. 124. 

48. SWi SWf sec. 23. Owners, Emmett and Omu Smith. 
Sample lW. 

49. Okanogan County. SE1 s c .  1. T. 35 N.. R. 25 E.. southeast slde of 
D u n  Mounuin. Scholz property. Analya, under supervision of Mark 
Adam; specuochemical analyst. C. E. Hawey. Sample 0-50. ( MUb, 
1962. p. 12, 13, 232, 233,234-2, 245,246, 255, 264, pl. 1.) 
Limwtone, white to light-gray, medium-grained. Chip umple of three 
outcropr. represenu 52 h. Tonnage estimated. Index and geologic map. 
Pcuible u s :  Portland cement. 

50. County, analysu, reference, and m a p  as in umple 49. SWf SWf sec. 7, 
T. 35 N.. R. 26 E.. Dunn Mountain area. McCain property. Sample 0-57. 
LLmenone, duk-gray, fine- to medium-grained, siliceour. Chip umple 
of outcrop, represenu 43 h. P a i b l e  user None, rock Impure. 

Orcot mod. Mount Constitution deposit. Analyn, under supmislon of 
Mark Mamr; specuoehemical analyst. C. E. Harvey. Sample SJ 77-4. 
( D w e r .  1966. p. 16. 19, 82. 141, 198, 199. 450. 460.) L l m u t ~ ~ e ,  
dark-gray , d e w  to fragmental,, fwiliferous; weathers buff; conuina 
interbedded argillaceous materiai. Chip umple, single specimen. Tonnage 
srtimated. Indwr and geologic map. Porrible use: Nme, rock impure. 

57. County. age. analysu. map.  and use u in umple 56. NEI N E ~  rec. 19. 
T. 37 N., R. 1 W .. Orcu Yand. about 4 miles from town of Ean Sound. 
Wright deporlt. Sample SJ 80-1. ( Danner. 1966. p. 16, 19, 82, 141. 
203. 450. 461.) Limutone. argillaceous. dark-gray-buff. denre. fossilif- -- 
erour; wurhcn brownirh buff. Thin-section description. Chip umple 
taken a c r a  80 A. 

58. County. analym, maps, and w as in sample 56. Early Permlan. SEf 
r c .  15. T. 37 N.. R. 2 W.. Orcas Wand. about 0.75 mile west of town 
of East Sound. Double Hffl deposit. Sample SJ 17-1. ( Danner. 1966, 
p. 16, 19, 82, 141, 151-153, 448, 457.) Limutone, largely replaced by 
jasperold. Chlp umple taken a c r w  250 ft. 

59. County, analysu. m a p ,  and w u inumple  56. Permian. N E ~  rc.'18, 
T. 36 N., R. 3 W.. Sanluan Idand. Llmertone Point quarry. abandoned. 
Sample SJ 61-1. ( Dannu. 1966. p. 16. 19, 82, 94. 119,120. 121.449, 
459.) Limestone, gray, bedded, fosailiferau; interbedded  wid^ ribbao 
chen; beds range from 1 in. to several f t  thick. Thin-section description. 
Chip umple taken a c m  100 h. Former we: Limc. 

60 - 62. San Juan County. S m  Juan bland. Analyst, under supervision of Mark Adam, 
specaochemical analyn, C. E. Harvey. ( Danner. 1966. p. 16, 19. 82, 
94. '35, 100, E. 121.122, 123. 447. 449. 456, 459.) Chip umple. 
Index and geologic map. Popible u r :  None. deposit small. 

60. Permiad ?). s ~ f  N E ~  r c .  29. T. 36 N.. R. 3 W. Bell quarry. 
abandoned. S m p l e  SJ 2-1. Limestone, light-blue-gray . finely 
crysolline; cootaim calcite velnleu, chert; taken actor, 15 ft. 
Thln-sectlon description. Tonnage estimated. 

81. Permiad?). SEfSEf rec. 19, T. 38 N., R. 4 W. G l e s u  deporit. 
Sample SJ 54-1. Limenone. light-gray; contains calcite veinleu 
and argil lacew material; uken acraa 20 ft. Tonnage estimated. 

62. Late Trlapif. H u o  Formation. NEt rec. 14, NWi rec. 13, T. 36 N, 
R. 4 W. Daviwn Head deporlt. Roche Harbor Lime and Cement Co. 
SampleU 50-1. Limeunne. argillaceous, fosiliferour; taken a c r a  
38 ft. Derailed meaaund section. 
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Table 3.-Analyses of samples t o m  Alaska. Idaho. Oregon, and Waahington.containing uncombined silica and carbonate each leas than 75 percent; uncombined silica and 
carbonate each greater than clay (Group CX common- and mixed-rock categories-Continued 

Al'og ------------------- 
Fezor ------------------ - ] '1.89 '4.51 '6.51 '4.62 '3.44 ' 2 . 2  { :: '1.29 '1.53 '1.55 '6.41 '3.36 

MgQ-------------------- .27 .I7 8.60 1.29 .55 .57 .6 .64 .94 .46 3.03 .49 

CaO -,,-------,--,------ 29.80 14.10 24.21 33.24 40.11 41.73 32.0 37.63 35.03 33.82 14.91 36.46 
P@' ------,--------,---- .027 ,205 .265 .018 .015 .060 --,--, .066 .021 .049 .200 .041 

l g n i t i o n l o a  ,,,,,,-,-,---,, '23.75 '11.33 '28.26 '28.15 '31.30 '32.69 25.4 '29.82 '30.23 '27.22 '13.33 '30.17 

Total ------,--,,-,-, ' ~ 9 9 . 8 6 1  'C98.941 [100.72] C 100.241 C100.461 '[100.51] C99.43 C100.341 C100.551 C99.561 C99.381 C99.651 

CaO/MgO ,-,,---,,,,- --,- Calcite ------ Calcareoua Megneaian calci te  calci te  calci te  Calcite MzfE;:,"" Calcite ------ Calcite dolomite calcite 
% 

75 16 17 78 79 80 81 82 83 84 85 86 
46C31-89 46C31-101 46C31-97 46C31-20 46C31-100 46C31-99 46C31-98 46C33-8 46C41-59 46C41-77 46C41-287 46C43-130 

SiO, --------,------,,,-- 62.00 22.32 34.24 24.3 54.91 50.56 60.65 "1.1 '19.4 '22.8 "1.2 '44.37 
A l p ,  ----,--- ----- -,,--- 1.23 

.66 
1 '7.33 { ) '7.42 '8.11 '6.81 2.5 

.87 
3.9 3.9 3.7 '1.50 

F e A  ------------,------ 
MgQ -----.-------------- Trace 1.42 23.22 ) 41.0 1 I:::; 1.15 1.29 .6 '24.2 '22.6 '20.6 '23.43 
CaO -------------,------, 20.00 43.30 4.64 21.50 16.18 41.7 16.6 17.4 14.6 10.54 

K'O ---------------- ----- .02 ,--,-- ----,, ---,-, ------ ,----, ,,---, ------ --,-,- ------ --,--- ------ 
P p '  -,-,--,-,---,,,----- ------ -,-,-- .006 ,-,--- .lo0 .096 .068 ------ ------ --,--- ------ -----, 
Ignition 1- -,-,---,------, 15.38 30.85 '30.51 .32.2 '16.50 '18.46 '14.92 u32.5 "35.9 "33.3 "29.9 "20.16 

Total ,--,,,,,,,,,,,, C99.311 C100.11] C99.951 C99.23 C99.491 [99.88]'[99.92] C98.41 100.0 100.0 100.0 100.00 

Dolomitic Calcite Magneri.0 Magnedan Calcite M a g ~ a i a n  Magnesian Magnesian Dolomitic 
CaO/MgO ---,,,--,-,,-- - -  Calcite magneute calcite calcite ------ dolomite dolomite dolomite magnerite 

Warhington-Continucd 

1moluble7 -------,---------------- 

wr8--------------------,------ 
~ ~ 0 ' -  
cao---------------------------- 
Ignition lob( " --,--; -------,-------- 

Total ------------------ ----- 

Magneaian Magnedan 
dolomite dolomite 

100.00 

34.2,48 

Dolomite 

100.00 

31.2.51 

Dolomite 

32.20 43.09 20.15 36.32 20.20 28.00 

2.12 .73 .80 1.20 1.93 .72 

14.85 35.53 36.20 19.01 28.38 36.42 
19.87 3.48 15.21 19.75 19.61 3.47 

30.36 17.17 27.64 23.72 29.82 31.39 

100.00 100.00 100 .oo 100 .oo 100.00 100.00 

28.8,62 42.2.33 19.2,55 34,4.48 17,6.60 27.2,61 

Dolomite Dolomitic Dolomitic Magneaian Magnedan Dolomitic 
magnesite magnerite dolomite dolomite magnerite 

:hot .  
Sample dried at llOe-112T:ignition log l . O O O O - 1 .  1 0 0 2 .  

'with samples 300,301 group F1 and sample SI 76-4, not recorded; 
Nar0=160 ppm. KIO=420 ppm. T iOe60  ppm. S a 4 0  ppm. 

'with samples 844.845 group F, Nar0330ppm. KP.565 ppm, 
Ti02= 1.250 ppm. S = 143 ppm . 

'with sample 330 group FI and sample 905 goup  F', 
N a p =  185 ppm, K10=490 ppm. Ti&= 250 ppm ,S =325 ppm. 

' ho lub le ,  mainly S i 4 .  

' ho lub le  , includes silica and insoluble ailicatea. 
'lron and alumina. 
'B~ difference. 
'At 950%. 
"Mainly C4. 
* Na@=310 ppm , KIO = 625 ppm, Ti02 = 800 ppm. S = 915 ppm 

Spectrochemical analyses 
[ The metallic elemene not detected in the s~ectrochemical analvdr: LitO .Be0 .Baa  ,Seas ,ZnO .Ga&GeO, .A%Os ,YIOr.NbtOl.MOOa,Ru,Rh ,Pd ,CdO ,InpI,SnOl ,Sb@r ,BaO, 

COO ,----,,,-,-,-,-- ,-,,-, - - - - - -  ,----- .0014 ------ ------ ------ ----a- ------ -,--,- ------ .0024 ------ 
CUO - -- -- -- -- -- -- -- -, ------ -- --- .0 10 .024 .023 .0070 .012 .008 ,0039 .0070 .0043 .024 .0040 

SIO--------,------------------ .017 .022 ------ .021 .0098 .012 .024 .013 .025 .016 .0098 

ZrOz ------,-,------------------ -----, .011 .0036 ------ .0045 ------ ------ ------ ------ ,011 ------ 



ANALYSES OF SAMPLES 

Specaochemical analyses--Continued 
I1 79 80 81 

NazO ............................ ------ 1.47 2.28 2.28 
KzO ............................. ------ ------ 1 .I3 1.13 
T i 4  ----------------,----------- 0 4 1  .16 .84 .32 
Vz06 ............................ ------ .0018 .029 .012 
CQQ ------------------ - --------- .12 .0051 .0050 .0022 
MnO----------------------------- .18 .12 .19 .17 

77 79 80 8 1  
NiO ---,----------------- 0.04 0.003 0.0048 0.0026 
COO --,----------------- .0071 .001 .0022 .0013 
CuO .................... .018 .019 .028 .016 
SrO -------------------, .0048 .012 .014 .0063 
2- .................... .008 .0063 .011 .0081 
A&O .................... .00099 .00066 .0015 .0014 

DESCRlPTlVE NOTES 

[Underscored page nuinbers in reference indicate source of ~ I M ~ Y S M ]  
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63. San Juan County. N& sec. 11, T. 37 N., R. 1 W., Orcas Island. Buck Hand specimen. Tonnage wtimated. Index and geologic m a p .  
Mountain deposit. Sample SJ 16-3. Analyst. under supervision of 16. Snohomuh County. Jururic and Cretaceous. NEt sec. 21. T.  27 N., 

Mark Adams; specaochemical analyst, C.E. Harvey. (Danner. 1966, p.16. R. 9 E., near town of Gold Bar. Proctor Creek depait. Drill bole 3. 
1 9 , 8 2 , 1 4 1 . 1 9 1 . ~ . ~ , 4 6 0 . )  Limestone, white to buff, finely crystalline. ( Danner, 1966, p. 82, 353-356. 358.) Limestone, black to  gray; weathers 

Chip sample taken across 65 ft. Tonnage estimated. Index and geologic Light gray; contaior calcite veinleta. Sample length 29 ft. Tonuage 
maps. Possible use: Cement. estimated. Index and geologic m a p .  Log of drill hole. Porible w: 

64. County, analysts, and maps as in sample 63. NEf sec. 25. T. 31 N., A$cultural. decaative none; depoait ma l l .  [ F a  other analyrer t o m  same 
R. 2 W.. Orcas Island. Langdon deposit. Sample SI 61-3. (Danner. 1966. drill hole. rcc nmplw 333-335, grwp F1.1 
p. 1 6 . 1 9 . 8 2 . 1 9 0 . ~ . ~ . 4 6 0 . )  Limestone, gray. crystalline. Chip 77. Snohomish County. Sec. 33. T. 30 N., R. 7 E.. wutheut  of town of Granite 
sample taken across 20 A. Former use: Lime. Possible use: None, Falls. Menzel Lake deposit. Analyst, under lupervirion of Mark Adanul 
deposit small. spectrochemica1 analyst. C. E. Harvey. Sample Sh 13-1. ( Danner, 1968. 

65. County. analysts, and maps as in sample 63. N W ~  SWf sec. 29. T. 37 N., p. 16, 19, 82. 318. 324, 333, 331.452. 464.) Llmwtone, vuggy. Chip 
R. 1 W.. Orcas Island Moran State Park deporit. Sample SJ 92-1. (Danner, sample. Index and geologic map .  
1966, p. 16 .19 .82 ,141 , l&,~  ,461.) Limestone, buff, sugary to dense; 78. Snohomiah County. N W ~ N E ~  sec. 25. T.  32 N.. R. 8 E.. south of t a r n  of 
weathers aange and rusty brown; poorly bedded layen 1-2 in. thick. Fomon. Hi Hi deporit. Sample EM 1. ( Popoff. 1949b. p. 2. 4. 8. figs. 1. 
Chip sample taken across 80 ft. Possible use: None, deposit small and 3; Danner, 1966, p. 82, 326-328. 329.) Limestone. gray to nearly black, 
impure. finely crystalline, massive. Index and geologic map .  Parible we: 

66, 67. Skagit County. Devonian(?) part of Chilliwack Group. T. 35 N., R. 10 E. Probably none, deporit mnall and impure. 
Meiklejohn and Brown Co.. Portland claim. Analyst. under supervision of 19-81. County, analysts, reference and m a p  as in sample 17. 5%. 35, T.  32 N., 
Mark Adams; specuochemical analyst. C.E. Harvey. Samples St 17-5. R. 10 E.. Conn Creek. Samples Sh 11-4 to Sh 11-6. Limestone, chipsample. 
St 18-3. (Danner. 1966, p. 16 .19 .82 ,269 .271 .283 ,284 ,~ ,288 .~ ,463 . )  82-85. Stevem County. PrccamMan. [Edna Dolomite 1. Analya, F. G. Mehl. 
Limestone, thin-bedded, fossiliferous; contains interbedded shales. Chip (Bennett. 1941, p. 3, 9. 12. 18-24, plr. 1, 2.) General mineralogy. 
sample taken across 150 ft. Tonnage estimated. lndex and geologic m a p  Index and geologic nupa. 
66. S E ~  sec. 9. 82. Sec. 36. T. 30 N.. R. 31  E., Turk area. Sample 25. Limestone. 
67. N E ~  sec. 16. 83. Sec. 11. T.  30 N.. R. 38 E., 1.25 miles southeast of U.S. Magne- 

68. County. analysts, and maps as in samples 66.67. Early Pennsylvanian part of site quarry. Sample 15. Magnetitic dolomite. 
Chilliwack Group. Ef sec. 1. T. 36 N., R. I E., about 17 miles from town 84. 85. Sec. 31. T.  31 N.. R. 39 E.. Red Marble area. Samples 
of Concrete. Washington Monument Co. Sample St 22-2. (Danner. 1966, 11, 12. Magnesltic dolomite, dark-gray; outcrop sample. 
p. 16,19,82,259.260,264,265.268,451,463.) Limestone, massive to thin- 86-97. Steven, County. hecambrian, Stenagar Dolomite. S E ~ S W  t rcc. 36, T.  30N., 
bedded; oolitic, organoclastic and cystalllne. Chip sample, composite. R. 37 E., near town of Turk. Analyn, under ~perv l r ion  of W. W. Holbrwk. 
Possible use: Portland cement. ( Bennett, 1943, p. 3-6.9-~.~.13,g.21,pl.l.) General mineralogy. 

69. Skagit County. Devonian to Early Permian. Chilliwack Group. NEtSa Tonnage wtinuted. Index map. geologic section. Poarible uae of magne- 
sec. 19. T .  35 N.. R. 10 E., on Sutter Creek. Sauk Mountain between site: Source of magnesium for Light-metal conruuction [implied] . 
towns of Rockpat and Marblemount. Analysts. K.A. Johnson. 86-88. Channel sample, old mine adit. 
Anthony Centenero. (Popoff. 1948, p. 2.6.g.f ig.  1; Danner. 1966. p. 82. 86. Lab. No. 305, sample U-17. [Dolomitic magnesite.] 
269,290,295-297.) Limestone, black, fine-grained; carbonaceous, sili- 81. Lab. No. 307, sample U-18. [Mapesian dolomite.] 
ceous. Thin-section description. Index and geologic maps. Possible use: 88. Lab. No. 315, sample U-38-41. [Magnedan dolomite.] 
Cement. 89-92. Log of drill hole 2. [For other analyses from same drill hole, see 

70. Skagit County. Devonian to Early Permian. Chilliwack Group. NWf sec. 20. samples 355-360. group F1; umples 1052-1085. group F,.] 
T .  35 N.. R. 10 E.  Sutter Creek deposit. Analyst, under supervision of *89. Lab. No. 196. Dolomite, gray; conuina serpentine and 
Mark Adams; specuochemical analysh C.E. Harvey. Sample St 11-1. white silicate; depth 244.5-248.5 R. *Amlyrir suggem 
(Danner. 1966. p. 16.19.82.269.290.295-298,451,462.) Limestone. dark- 16.2 percent more MgO and CaO than required for 
gray to gray, massive to well-bedded to laminated. deme to finely crystal- carbonate. 
line; contains calcite veinlets, interbeds of black shale. Thin-section *SO. Lab. No. 158. Dolomite, white; contains serpentine; depth 
description. Chip sample taken across 50 ft .  Index and geologic maps. 181.5-182 ft. *Analyrir suggesta 15.5 percent more 
Possible use: Cement. MgO and GaO than required for carbonate. 

71, 12. County. age, group, analysts, reference, and maps as in sample 70. Sf sec. 21. 91. Lab. No. 151. Dolomite. brown, pink; contaior chalcedony; 
T. 35 N .. R. 10 E., 4 miles east of town of Rockport. Rocky Creek depos~t. depth 155- 156 ft. 
railroad cut. Limestone, blue-gray, dense. Chip sample. Possible use: 92. Lab. No. 149. Dolomite, dark-brown; conuina chalcedony; 
None. impure rock. depth 152- 154 h. 
71. Sample St 12-2. Limestone. about 6 ft  thick; taken across 40 f t .  93-96. Log of drill hole 3. [ F a  other analyses from u m e  drill hole, see 
72. Sample St 12-4. Limestone. thin-bedded; maximum thickness 5 ft. samples 361. 362 group F:; samples 1086-1094. group Fa.] 

Composite sample. *93. Lab. No. 295. Dolomitic magnesite, white; depth 258.5- 
13. County and analysta as in sample 70. SW: NEt rec. 30. T. 34 N.. R. 10 E. 259 ft. * ~ n r l ~ s i t  lugguu 23.0 percent more MgO and 

Sauk River Bridge deposit. roadcut. Sample St 25-2. (Danner. 1966. p. 16. CaO than required f a  carbonate. 
19.82.303.451.463.) Shale. calcareous. Chip sample taken across 100 ft. %. Lab. No. 292. [Dolomitic magnesite] magnetite, light- 
Index and geologic map. gray to white; depth 175-184.5 A. * ~ n a l ~ s l r  suggeata 

74. Analysts and maps as in sample 70. Snohomish County. Probably Early 24.0 percent m a e  MgO and CaO than required for 
Pennsylvan~an. NWi and SWf sec. 18. T .  31  N.. R. 11 E.. southeast of carbonate. 
town of Darrington. Whitechuck River depositsample Sh 3-1. (Danmr, 1966. 95. Lab. No. 290. [Magnwitic dolomite] dolomite; depth 
p. 1 6 . 1 9 . 8 2 . 3 3 3 . 3 3 1 . ~ . 3 3 9 . ~ , 4 6 4 . )  Limestone,dark-blw-gray. ool~tic  93-100 A. 
and firrly crystalline; weathers light blue gray; interbedded with shale. Chlp *96. Lab. No. 228. [Magnesitlc dolomite] dolomitic magnetite. 
sample taken across 13 ft .  Measured sectlon. Possible use: None. deposit white, brown; depth 13-76 ft. *Analysis suggests 17.7 
small. percent more MgO and CaO than required for carbonate. 

75. Snohomish County. Possibly Jurass~c or Early Cretaceous. SEiSWi sec. 11. 91. Drill hole 5. [Dolomitic magnetite] magnesite, white, medium- 
T. 21 N., R. 8 E., about 2 miles south of town of Startup. Sultan deposit. coarse texture; contains serpentine; depth 66-11 ft. Log of drill 
Analyst. T. Baldwin. (Danner. 1966, p. 82,343-345.346.) Chert. gray. hole. [For other analyses from same drill hole, rec m p l u  
fossiliferous; thin beds 0.5-12 in. thick interbedded with limestone. 365-371. group Ft; sampler 1111-1117. group Fz.] 
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Table 3 . - 4 M l y r s  of aampled from Alaska. Idaho, Oregon. and WPrhingtoo.coouining uncombined dlica and carbonate each lesr than ;5 percent; uncombined silica and carb'onate 
each greater than clay ( G m p  Ch common- and mixed-rock categories-Continued 

Chemical analyses-Continued 

Washington-Continued 
*98 99 100 *lo1 *lo2 103 104 *lo5 106 107 108 109 

46C33-190 46C43-79 46C43-80 46C33-193 46C43-81 46C43-82 46C33-197 46C43-83 46C43-85 46C43-87 46C43-88 46C43-90 

Inoluble' ---------,------- 18.94 21.27 36.68 36.24 37.46 29.10 22.14 35.92 39.68 21.02 34.19 42.71 

Total ----,--,,,----- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.0 

Dolomitic 
CaO/M@---------,------- 

ia Dolomilc Magnedan Dolomitic Magnesirn Magnesirn Dolomitic Dolomitic Calcareous Calcareous Calcareous Magmian. 
ma m m  -- 

CaO/M@-----------,---,, 
Magnedan Magnuian Magnedan Dolomite Dolomitic Dolomitic Magneaian Dolomitic Dolomitic Magnerian Magnesian Dolomitic 
dolomite dolomite dolomite magnerite magnesite dolomite magnesite magnesite dolomite dolomite magnesite 

Alto, ........................... 
F e A  --------------,---,-,-,---- 

} '4.52 '1.01 '3.51 '2.05 '1.65 1.3 1.9 4.0 4.3 '1.34 ( 
MgO -----------,-------,-,------ '16.67 '19.20 '24.96 '23.18 '45.56 25.9 16.6 18.3 18.0 '9.45 .51 
CaO ---------------,-,-----,---- 18.68 29.06 17.32 19.57 1.58 3.0 21.4 15.3 14.9 26.90 42.96 
Ignition l o r  -----,-------,----- ,-- -  '22.10 428.90 '20.10 '30.21 '21.39 '31.0 '35.0 '28.3 '21.3 9 1 . 4 3  32.54 

CaO/M@---,,,--,-----,,--------- Magnuian Dolomite Magnedan Magnerlan 
Magneaite Eyz Dolomite Magnesian Magneaian Calcareous 

dolomite dolomite dolomite dolomite dolomite do lmi te  

'Includes silica and insoluble silicates. 

' ~ r m  and alumina. 

' B ~  difference. 

' ~ t  95PC. 

'Mainly S i q .  

' s i q .  

' ~ a i n l ~  C 4 .  

950.-1 ,000.C: also called C q .  



ANALYSES O F  SAMPLES 

DESCUPTNE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Wasbingtoa-Continued Washington-Continued 

105. StevensCounty. Precambrian. Stensgu Dolomite. S E ~ S W ~  sec. 36. 116 - 
T. 30 N.. R. 31 E.. near town of Turk. Analyst, under direction of 
W. W. Holbrook. Dtill bole 10. ( Bennett. 1943, p. 3-7, 9.14, 21. 
pl. 1.) Medium-ccunc texture. General mineralogy. Tomage eni- 
mated. Index map. geologic Kction. Log of drill hole. Ponible use of 
magnesite: Source of magnesium for light-metal construction [implied]. 
[For other u l y t e ,  from same drill hole. see samplu 372-374. group Fa; 
samples 1148-1155. group Fx.1 

*98. Lab. No. 340. [Dolomitic magnwite] nmgnedte, dark-gray . 
white; depth 295-297 h. *Analysis suggests 25.0 percent 
more MgO and CaO than required for carbonate. 

99. Lab. No. 335. Dolomite, grayish-white; depth 239-2. ft. 
100. Lab. No. 334. [Magnesitic dolomite] dolomite, white ro gray; 

depth 224-228 and 228-234 ft. 
'101. Lab. No. 333. Dolomitic magnesite, gray, white, banded; 

depth 206-222 ft. *Anblyrls lugguts 24.9 puccnt more MgO 
and CaO than requited for carbonate. 

*102. Lab. No. 332. [Mapui t ic  dolomite] dolomite, multicolaed; 
contains serpentine; depth 150-161 h. *Analyrk lugguu 17.0 
percent more MgO and Ca0 than required for carbonate. 

103. Lab. No. 331. Mapealtic dolomite, multicolaed; depth 
134-150 ft. 

104. Lab. No. 326. [Dolomitic magnuitel mgneaite, white, 
multicolored; depth 67-74 ft. 

*105. Lab. No. 323. Dolomitic magnwite, brown; depth 3-25 hi 
*Analysis suggests 19.6 percent m a e  MgO and CaO than 
required for carbonate. 

106 - 108. County, age, formation, locality. analyst, reference,and urc as in 
samples 98-105. Drill hole 11. Medium-coarse texture. General 
mineralogy. Tonnage estimated. Index map. geologic sectton. Log 
of drill hole. [For other analyw from same drill hole, see samplea 
375-317. group F1; sample 1156. group Fa.] 

106. Lab. No. 358. [Calcueour dolomite] dolomite, gray; conuins 
serpentine; depth 131-150 ft. 

107. Lab. No. 351. [ W l c a r e w  dolomite] dolomite, gray-green; 
contains calcite; depth 74-83 A. 

108. Lab. No. 350. [ W l c u e w s  dolomite] dolomite, dark; c a t a h  
serpentine; depth 68-71 ft. 

109 - 113. County, age, formation, locality, analyst, and use as in sampler 98-105. 
Drill hole 12. ( Bennett, 1943, p. 3-6. 9. 14-15. 21, pl. 1.) General 
mineralogy. Tonnage estimated. Index map, geologic Kction. Log 
of drill hole. [For other analyrw from same drill hole, see sampler 
378-380. group F1; samples 1157-1179. group F,.] 

109. Lab. No. 399. [Magnesitic dolomite] dolomite, white; contain8 
serpentine; depth 419.5-422 ft. 

110. Lab. No. 398. [Magneritic dolomite] dolanite, white; contains 
serpentine; depth 409-414 ft. 

*Ill. Lab. No. 391. [Magnesitic dolomite] dolomitic magnesite, 
banded; depth 398-403 ft. *Analysis suggests 20.7 percent 
more MgO and CaO than required for carbonate. 

*112. Lab. No. 395. [Magnedtic dolomite] dolomite, brown, white; 
contains serpentine; depth 334-349 ft. *Analysis suggests 
15.9 percent more MgO and CaO than rcquked f a  carbonate. 

113. Lab. No. 382. Dolomite, white; contains serpentine; depth 
216-229 ft. 

114, 115. County. age. formation. locality. analyst. and use as in samples 98-105. 
Drill hole 13. (Bennen. 1943. p. 3-7. 9,s. 2. 21. pl. 1.) Gew.1: 
Magnesite, light-gray to yellowish, medium-crystalline, mostly m d v e ;  
mineralogy. Tonnage estimated. Index map, geologic section. Log of 
dril! hole. [For other analyses from same drill hole, we  samples 381- 
385. group FI; samples 1180-1206. group Fa.] 

*114. u b .  No. 431. [Dolomitic magnesite] magnesite, gray, white; 
contains serpentine; depth 222-232 ft. *Analysis ruggesu 16.1 
percent more MgO and CaO than required for carbonate. 

115. Lab. No. 426. Dolomitic magnesite, white, gray; contains 
serpentine; depth 155-157 ft. 

121. County. age, formation, locality. analyst, and use as in sampler 98-105. 
Drillhole 14. (Bennett. 1943, p. 3-7, 9, 2, 21, pl. 1.) General: 
Magnesite, predominantly white, mortly mauive; mineralogy. Tonnage 
estimated. Index map, geologic section. Log of drill hole. [For other 
analyses from same drill hole, me samples 386, 387, group F1; samples 
1207-1217, group Fa.] 
116. Lab. No. 458. [Magneritic dolomite] dolomite, white, banded; 

depth 196-203 ft. 
-17. Lab. No. 457. Dolomitic magnesite, gray, white; depth 194-196 

ft. *Analysis suggests 26.6 percent more MgO and CaO than 
required for carbonate. 

a18. Lab. No. 456. Dolomitic magnesite, banded; depth 182-194 ft. 
*Analysis luggesu 26.7 percent more MgO and CaO than 
required for carbonate. 

119. Lab. No. 452. [Magnesitic dolomite] dolomite. banded, ugilla- 
ceau; depth 136-157 ft. 

a20. Lab. No. 451. [Magnesitic dolomite] dolomiuc mgnesite, white, 
gray; depth 120-136 A. *Analysis luggesu 21.3 percent more 
MgJ and CaO than requited for urbonate. 

121. Lab. No. 440. [Dolomitic magnesite] magnedtic dolomite, 
white. brown; depth 23-33 A. 

127.. County. age, formation, locality, analyst, and use ps In s!mples 98-105. 
Drill hole 16. Lab. No. 500. ( Bennen, 1943. p. 3-1, 9,2, 21, pl. 1.) 
General: Magnesite. light-gray to yellowiah, medium crystalline, mostly 
murive; mineralogy. Sample: [Magneritic dolomite] dolomite, banded. 
arglllacewr; depth 278-265 h. Tonnage estimated. Index map. geologic 
section. Log of drill hole. [For other analyrw from same drill hole, see 
samples 394-396. group FI; sampler 1236-1247, group Fa.] 

123 - 128. County. age. formation. locality. analyst. and use as in samples 98-105. 
Drill hole 17. ( Bennen, 1943. p. 3-7. 9.3, 21. pl. 1.) General: 
Magnerlte. predominantly white, mostly mmive; mineralogy. Tonnage 
estimated. index map, geologic section. Log of drill hole. [For other 
analyses from same drill hole, me umple 397, group F1; samples 1248- 
1259, group Fa.] 
*la. Lab. No. 517. Dolomite, white; contains serpentine; depth 

222-224.5 ft. *Analysis suggests 16.7 percent more MgJ and 
CaO than required for carbonate. 

*124. Lab. No. 515. Magnesitic dolomite, gray, brown, banded; depth 
211-219 ft. *Analysis suggests 22.4 percent more MgO and 
CaO than required for carbonate. 

125. Lab. No. 514. Magnesitic dolomite. gray, white, banded; depth 
127-157 ft. 

2126. Lab. No. 509. Magnesite, gray, brown, white; depth 83-86 ft. 
*Analysis suggests 22.2 percent more MgO and CaO than required 
for carbonate. 

127 - 130. Stevens County. Stensgar Dolomite. NWi sec. 10, T. 30 N.. R. 38 E.. 
west and north of town of Springdale. U.S. Magnesite area. Analyst. 
F. G. Mehl. (Bennen, 1941, p. 3, 12, 19, 20. 23.2.25.) General: 
Magnedte, some dolomite; from quarry; mineralogy. Index and geologic 
map. 
127. Sample 56. [Magnesite.] 129. Sample 47. [Dolomite.] 
128. Sample 44. [Dolomite.] 130. Sample 45. [Dolomite.] 

131. Stevens County. Cambrian. Old Dominion Limestone. NEf NWf sec. 35, 
T. 34 N.. R. 38 E., about 11 miles northwest of town of Addy. Owner. 
W. G. Merryweather. Sample 511. (Bennett, 1944, p. 7, 31-33, pl. 10; 
Bennen. 1945, p. g.1 Deporit description: Dolomite, light-gray to 
white, wme banding, medium to coarsely crystalline. Freah sample from 
outcrop, hagmenu taken every 5 ft. usually for a length of 50 ft. Tonnage 
estimated. Index and geologic map.  Former ue: Building stone. 
Possible use: General usea of dolomite; refractories, crushed stone. 

132. Stevens County. Cambriarl. ?). Northport Limestone. sW~SW 4 sec. 26. 
T. 39 N.. R. 39 E.. 6 miles southwest of town of Northport. Ideal 
Cement Co. Diamond-drill hole 4, drilled at inclination of -700. ( Mills. 
1962. p. 74. 96.100. 102. plc. 1. 4.) Unit description: Limestone. 
gray, fine-grained. bedded; total thickneu at  least 800 ft. Sample depth 
96-108 A. Tonnage utlmated. Index and geologic maps. geologic sec- 
tion. Pouible ure: Cement. [For other analyses from same drill hole. 
see samples 1601-1609, group Fa.] 
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Table 3. --Analyses of sampler from Aluka. Idaho, Oregon, and Wmhington.containiog uncomb~ned dlica and carbooate each leu than 15 percent. 
urrombiwd ailiu md cubonate each nrutu than clav (Crou~ CL common- and mixed-rock cate~ories-Conrinm+d 

Chemical analyses-Comlnued 

FeO ------------ ------ ------ ------ ------ ----,- --,--- 
MgO ------------ 2.03 1.83 2.22 1.51 14.80 .27 
CaO ------------- 42.04 36.41 39.93 26.22 27.87 40.08 
40 ------------ ------ ------ ------ ------ ------ ------ 
PIC', ------------ ------ ------ ------ .061 .042 .030 
lgnitionlorr -,----- 31.93 28.53 32.06 '18.71 '26.65 '31.64 -- 

Total --,-,-- [ 100.183 [ 100.411 [100.663 [ 100.121 [lOO.l2] C100.131 

Claw ,--------,-- 14,11.70 25.9.62 23.4.71 41.14.39 21,11.56 26.3.11 

Magnesian Magnesian Magnesian Magnedan C l l C U e 0 ~  
CaO/MgO --------- calcite calcite calcite calcite dolomite "lCite Calcite Dolomite Dolomite Calcite Calcite Calcite Mt::zLan 

- 

'~14. ' F q 4  = 2.44 percent. FeO = 1.80 percent (Shedd. 1903. p. 142) . 
'water above 110.C and undetumlned, by difference. 
'b0 and undetermined matter. by difference. 

iim. 

'Sample dried at l10*-112eC,ignition lou 1.000*-1.100.C. 
'cq. 
' ~ 4 ,  repared as 33.61 percent (Shedd, 1903. p. 142) . 
'Na@=220ppm. ~ ~ 0 = 4 4 0 ~ ~ m .  Tiq=700ppm.  S=1,770ppm. 

Specuochemical amlyres 
[ The metallic elements not detected in the specaochemical analysis: ~ ~ . B ~ ~ . ~ ~ , K ~ O , S ~ ~ , C ~ O , Z ~ O , G ~ ~ , G ~ ~ , A ~ ~ , Y ~ ~ , ~ ~ , M ~ , R ~ , R ~ , P ~ . C ~ ~ . ~ ~ ~ , . S ~ ~ , .  - - - - - - - . . . . - - . -. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ O ~ I ~ ~ ~ ~ T ~ ~ ~ ~ ~ I ~ ~ H ~ ~ ~ E ~ ~ . T ~ ~ , Y ~ ~ , L ~ , H ~ ~ , T ~ O ~ , W ~ , ~ O , , O ~ , ~ ~ R ~ A ~ , T ~ ~ ~ , ~ O , B ~ ~ ~ ,  
ThQ,UOI; sample 136, KtO= 2.78 percenr; sample 137, CoO= 0.001 percent] - 

136 137 138 143 145 1 136 137 138 143 145 

DESCRIPTIVE NOTES 

[Undcncored pap numbem In reference indicate m c e  of analyaia] 

Washington-Continued Waabgton-Continued 

133 - 135. Stevens County. Cambriari ?) . Northport Llmeatone. SW~SW f wc. 28. 
T. 39 N., R. 39 E., 6 miles muthweat of town of Nathpat. Ideal 
Cement Co. Diamond-drill hole 4A, drilled at inclination of +IS'. 
( Mills, 1962, p.74,96.97,100.~,  102.pla.1,4.) General: Limeatone, 
white to light-gray, medium- to corrae-grained, relatively muaivea 
estimated thickness 150 ft. Tonnage estimated. Index and geologic 
maps, geologic section. Pwible uae: Cement. [For other analysea 
ftom same drill hole, see ramplea 430-435, group FI; umples 1610- 
1622. group Fa.] 
133. Interval. 214-229 R. 

, 134. Interval, 313-430 ft. 
135. Inte~val, 441-510 R. 

136. Stevens County . Paleozoid ?) probably Cambrtan. NEt NEf sec. 19, 
T. 27 N.. R. 38 E., wen side of Cayuse Mountain. Analyst, under 
aupervuion of Mark Adams; specuochemical analyst, C. E. Harvey. 
Sample S-212. ( Milla. 1962. p. 12.13,176.17.251.284,p1.1.) Lime- 
atone, gray, fine-grained, thin-bedded; 65 ft thick. Few thin interbeds 
of limy shale. Chip umple from outcrop. Index and geologic map. 
Pouible rue: None. 

137. County. malysu, map. and uae as in umple 136. Miuiuippfao a n d ( a )  
Pennaylvanian. SEt N W ~  aec. 7, T. 32 N.. R. 41 E.. 1.5 miles s u t  
of town of Chewelrh, Sample S-168. ( Milla, 1962, p.12,13,163.=, 
250,262,264. p1.1.) Calcarewr dolomite, greenish-gray , brittle, well- - 
bedded. Combinatlon of 25 grab urnplea. 

138. County. analyru, mapa,and uae ar in sample 136. Permian. N E ~  SWf 
aec. 15, T. 37 N., R. 36 E.. about 1 mile south of town of E v w .  
Ideal Cement Co. Sample S-60. ( Milla, 1962, p. 12,13,123,125.2. 
248,259.264.pl. 1.) Limertone, thin-bedded. Chip sample from outcrop. 

*139. S t e G  County. [T. 31 N.. R. 40 E.], near town of Valley. North 
American Marble and Onyx Co. Analyst. R. W. Thatcher. ( Shedd. 
1903. p. 97.z.  loo,%.) Dolomite. light-colored, fine-grained, 
stratified; contain8 serpentine. Thin-aection description. P d b l e  user 
Ornamental stone. *Analys& ahows 1.7 percent FeO; suggests 16.4 
percent more MgO and CaO than required f a  carbonate. 

*140. Stevens County. Sec. 18. T. 31 N.. R. 41 E.. 2 miles c u t  of Valley. 
Pacific Coan Marble, Tilin&and ManufacNring Co. Analyn, 

R. W. T h a t c h .  ( Shedd, 1903. p. 1 0 3 , ~ , 1 0 6 . ~ . )  Dcpdt:  [Dolomite ] 
marble, mixture of white and green; massive; contatru wrpentlne and calcite; 
at leu1 40 ft thlck. Surface umple. Mineralogy, thin-section description. 
Pcndble user Ornamental atone. * Arulysir ahow: 2.4 percent FeO; auggesu 
17.8 percent more MgO and Ca0 than required for carbonau. 

141. Steven# County. [T. 32 N.. R. 40 E.], 1.6 m k  wen of Chewelah. Cbewelah 
Mottled Marble Co. Analyat. R. W. T h a w .  ( Shedd. 1903. p. 128. 142: 
& k l .  1912, p. z, 173.) [Dolomite] m*, plnk, fine-grained, crystal- 
line. mauive, flinty. Uae~ Robably n m .  

142. Whatcom County. Early F'ennaylvanlan part of Chilliwack Group. N E ~ S W ~ .  
N W ~ S E ~ ,  NEf bec. 14, T. 40 N.. R. 6 E., Red Mountain. Permanente 
Cement Co.. Kendall quarries. Analyst. E. J. Baldwin. ( Danner, 1966, 
p. 82, 209, 210, 213, 2 1 5 . 3 ,  219.) Limeatone, fouilifemus. Index and 
geologic map.  Former c u e s  Hydrared lime. Use: Cement. 

143. Wlutcom County. Probably Early Fwuuy1vani.n p m  of Chilliwack Group. 
NEf rcc. 4. T. 40 N,. R. 6 E.. north of town of Maple Falla. Black Mountain 
d e p d a .  Analyst, under aupervWon of Mark Adam; specuochemical analyst. 
C. E. H.rsey. Sample W 7-3. (Darner, 1966, p. 18, 19, 82, 209, 210, 249, 
250. 252-*, 256.462, 465.) Limestone. gray. mauive, well-bedded. 
fo*iliferau. Chip u m p k  taken acrau 400 ft. Tonnage estimated. Index and 
geologic map,  geologic sections. P d b l e  we: Cement. 

1U. County. locality, map,  and aection8 as PI in sample 143. Early Pennaylvanian 
to Early Permian part of Chilliwack Group. Analyn, C. S. Homi; collector, 
W. R. Danner. Sample W 1-3. (Moen, 1962, p. 4, 8, 16, 18, 92, 96-98, 
100, 119. pl. 1.) General: Limestone, gray, derue to crystalline. fouiliferous. - 
Moderate to large tonnage. Povible uae: Concrete aggregate, ballast, road 
metal, riprap. 

145. Whatcom County. Devonian to Early Permian, Chilliwack Group. N W ~  aec. 5, 
T. 40 N., R. 6 E. Nonhweat Black Mountain deposit. Analyst. C. S. Homii 
spectrochemica1 analyst, C. E. Harvey. Sample W 20-2. ( Moen, 1962, 
p. 4, 8, 92, 91,100, pl. 1; Danner, 1966, p. 16, 19, 82, 210, 244, 245, 453, 
466.) Wmenone, foufliferous. Cbip umple taken acrau200 R. Index and 
geologic map. geologic aectiom. P d b l e  rue: None, rock impure. 
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Table 4.--Analyses of samples from Alaska, Idaho. Oregon, and Washingtoncontaining more than 75 percent clay (Group D), common- and mixed-rock categories 

C Samples of mixed-rock category indicated by an asterisk (*) . Chemical analyses arranged by State, quadrangle a county, and suatigraphic podtion] 

Chemical analyses 

Alaska 
1 I* 9 A *=. fi *9  *R 9 i n  *11 12 13 

Total ------- C100.001 C100.001 [100.00] C100.001 99.6 99.8 99.3 99.3 100.19 100.19 [100.07] C99.381 95.1 

Class ------------ 14.70,4 0.77,O 14.70.4 12.72.2 9.62.4 ------ 12,66.1 12.63.1 23.71,O ------ 19,64.0 22.11.0 19.74,O 
-- 

l ~ o t a l  iron. 

zp2q .  
'~ rav imeuic  determination. 
'LOSS. CQ, YO, aganic. 

Alaska 

'cq. 
'sample dried a t  1107.  lgnition lorr includes aganic 

matter. small amount of C 4 .  Y O ,  and sulfur. 

DESCRIPTIVE NOTES 

[Underscored page number: in reference indicate source of analysis] 

Alaska-Continued 

1 - 4. Blying Sound quadrangle. Holocene [impiied] . Off southern Alaska coast. 
Analyst, Willard Woodstock. ( Tyler, 1931, p. 12-15, 16-20.) Mud, 
bottom sample; forciliferow. Mineralogy. Index m a p .  

1. Lat 59.36' N.. long 148-32' W. Sample 7. Depth of water 612 ft. 
*2. Lat 5g037' N.. long 14E010' W. Sample 8. Depth of water 528 ft. 

*Analysis shows 5.2 percent alkalies; MgO and CaO not calculated 
as carbonate. 

3. Lat 59.38' N.. long 14e033' W. Sample 3. Depth of water 390 ft. 
4. Lat 59O38.6' N., long 147051' W. Sample 6. Depth of water 408 ft. 

5, 6. Craig quadrangle. Middle Ordovician to Early Silurian. [Abwt 19.0. 10.01. 
Prince of Wales Island, head of Kana Bay. Analysts. P. L. D. Elmore, 
K. E. White. S. D. Botts. ( Sainsburyc 1961, p. 301. 312. 313, pl. 33.) 
Index and geologic maps. 

*5. Lab. No. 147327. Matrix of conglomeratic volcanic graywacke. Bulk 
density 2.975. Analysis used in computations. *Analysis shows 8.5 
percent FeO. 2.7 percent alkalies. 0.8 percent Ti@; suggeau 12.9 
percent more MgO and CaO than required for carbonate. 

6. Lab. No. 147326. Composite chip sample from numerous cobbles of 
pyroxene porphyry encased in matrix of volcanic graywacke. Bulk 
density 2.970. 

7. 8. Craig quadrangle. Early Silurian. Analysu. P. L. D. Rmore. K. E. White, 
S. D. Botts. ( Sainsbuty. 1961. p. 301. 311. 313. pl. 33.) Albitized 
conglomeratic volcanic graywacke or conglomeratic tuffaceour graywacke. 
Chip sample of more than 100 ft. Index and geologic maps. 

*I. [About 19.8, 11.71,Prince of Wales Island, south shore of entrance 
to Thorne Bay, near south arm of bay. Lab. No. 145071. Bulk 
density 2.900. *Analysis shows 6.2 percent alkalies. 3.0 percent 
Fee, suggests 10.6 percent more MgO and CaO than required for 
carbonate. 

w. [About 19.8. 11.91,Prlnce of Wales Island, north shore of entrance of 
Thorne Bay. Lab. No. 145070. Bulk density 2.961. *Analysis 
shows 6.4 percent alkalies. 3.5 percent FeO; ruggew 11.8 percent 
more MgO and CaO than required for carbonate. 

9. 10. Fskbankr quadrangle. Plebtocene,Kowak Clay or Yukon Silts. [Probably 
sec. 7. T. 1 N.. R. 1 E.],about 7 miles from town of Fairbanlu, roadcut on 
Steeae highway, near south fork of Engineer Creek. Analysu, T. A. Bell, 
T. C. Bruce. M. H. Clarke. Sample 1. ( Taber. 1943. p. 1438. 1454. 
1467, 1412. 1414, 1475, 1478-1480, 1484.) Silt; light brown when dry, 
dark grayish brown when wet; shows thin lenticular bedding; fmiliferour. 
Mineralogy. Mechanical analysis. Index maps. generalized section. 

9. [Calculated by compilers to include ignition lm. ]  Analyrir used in 
computations. 

10. Analysis as reported in text; average of two or more determinations. 
Dry barb. 

*11. Icy Bay quadrangle. Holocene [implied]. Lat 5842' N.. long 14349' W. 
off southern Alaska coast. Analyst. Willard Woodstock. Sample 1. ( Tyler, 
1931, p. 12-15, 16-20.) Mud, bottom sample; foniliferous. Depth of 
water 466 ft. Mineralogy. 'Index m a p .  *Analysis shows 6.8 percent 
alkalies. 0.9 percent TiO,; MgO and CaO not calculated as carbonate. 

12. Healy quadrangle. Jurprcid ?). [Sec. 20, T. 17 S., R. 7 W .].about 3.9 
miles southwest of Windy, on Windy Creek. Collector. R. E. Fallows. 
Lab. No. 10377. ( Moxham. EckhaGand Cobb. 1959. p. 69. 92. 93. 94. 
pl. 11.) Clayatone. dark-gray . platy, siliceous. Stratigrapbic thickneu 

25 ft. Tonnage estimated. Index and geologic m a p ,  geologic sections. 

Pmible use: Cement. 

13. Healy quadrangle. Jurassic. [Sec. 20, T .  17 S.. R. 7 W., unsurveyed], 
lower pan of Windy Creek. Sample 652. ( Warfield, 1962, p. 3, 12, 13, 
20. 2. 24.) Shale, black. Channel sample taken across 80 ft, from 
outcrop. Index and geologic maps. Possible use: Portland cement, mineral 
Wool. 
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Table 4.-Amlyres of samples from Alaska, Idaho. Olegon. and Waahlngton.containing m m  than 75 percent clay (Group Dh common- and mixed-rock categories-Continued 

Chmica l  analyses-Continued 

Alaska-Continued I ldaho 
14 15 16 17 18 19 20 21 22 *23 *24 1 *25 *26 

50D 50D 50D 50D 50D 50D 50 D 50D 50D 50D 50 D 1 l l ~  11D 
156-111 156-112 156-108 156-121 156-105 156-106 156-109 155-174 155-163 107-1 109-5 1 4-4 4-5 

SiO ._----------- 60.4 62.6 57.8 63.0 57.1 55.3 59.4 56.02 55.83 35.47 49.70 23.8 30.2 

CO, ------------ ,----- 
SO, --,--------- .20 
Cl-------------- ------ 
V#'------------ ------ 
Moo, - - - - - - - - - - - - - - - - - 
Organic C -------- ------ 
Ignition l a  ------- 4.96 

Total ------- 95.5 

Clau ------------ 16.77,O 14.84.0 10,83.0 18,76,0 14,76.0 5.88.0 12.81.0 16,ll.l 16.73.7 0.75,O 13,59.0 3.60.0 7.62.0 
- - -  

Idaho-Continued 
*27 *28 *29 *30 *3 I *32 33 +33a 34 35 36 37 38 
llD4-10 llD4-11 llD4-12 llW-13 llM-7 11M-17 llD5-1 llD15-5 llD28-1 llD28-7 11D29-3 11D29-28 11D29-9 

SiO* ------ 24.9 25.4 16.6 23.4 15.0 23.4 59.9 29.8 64.5 58.4 64.9 54.4 55.6 

.----------- 
CaO ------------ 
TiO, - - - - - - - - - - - - 
P p ,  ------------ 
c o *  - - - - - - - - - - - - 
s--------------- 
vp ,  - - - - - - - - - - - - ~. 
F--------------- 
MOO, - - - - - - - - - - - 
Organic C -------- 
Ignition 1 w  ------- 

29.1 
3.9 
.42 

Trace 
------ 
------ 
------ 
------ 
------ 
------ 
------ 
------ 

11.9 

Clan ------------ 1.64,0 3.64.0 0.67.0 O,IO.O 5.57.1 9.68.0 9.90.2 i3.52.1 24.71.0 4.94.3 18,80.0 0.96.0 i1.99.1 
- 

Idaho-Continued I 

MgO - - - - - - - - - - - - .28 
CaO ------------ Trace 
N a p  ----------- ------ 
KIO ------------ ------ 
HtO- ------ ----- -- ---- 

..-. ~- ~ - - ~ ~  .----- 

39 40 41 42 43 44 45 46 47 48 
11D29-8 11D29-6 11D29-5 llD29-55 llD294 11D29-13 11D29-36 llM9-37 llD29-38 1lD29-49 

SiOl ------------ 58.4 56.55 54.00 53.80 53.78 62.3 50.3 62.9 47.3 56.3 
AllOs ----------- 28.4 30.36 29.00 28.60 28.57 26.1 28.0 25.1 24.8 26.3 

Total ------- C101.01 

Specaographic analyses 
tND =looked fu but not detected] 

24 33a 
Bc ----- N D  ~0.001 

.04 ------ Trace 

.28 ------ .56 

.08 ------ .88 

.I5 ------ .53 

FelOs ----------- 2.6 U2.12 U4.00 U4.40 4.39 1.11 8.9 2.2 12.4 3.6 8 ------ N D  .01 - 0.1 
Trace .21 ------ ------ 
.56 .27 -- ---- ---- -- 
.88 .ll ------ ------ 
.53 .30 ------ ------ 

------ '1.07 ------ ------ 
------------ 1.4 .8 
'11.70 9.9 '10.7 '8.9 

100.41 101.4 C99.31 C99.91 

' ~ a a l  iron. 'Moisture, both above and below 105.C; *Subtotal 97.2 percent, Leu 0 = 
' ~ rav imeaic  de tenni~ t ion .  CO,; and possible loss of oxygen from FetOt. 0.1 percent: total = 97.1 percent. 

"includes FeO. ' ~ a ~ 1  +KC4 by gravimeaic 'Fiepwted aa Fe . 
determination. 'Reported as V. n ~ ~ i s t u r e  below 100.C. .Ol - .I 

' ~ o t  included in total. 
'A[ 1,000.C. 

' volatile. ------ 
' ~ e ~ o r t e d  as S . 
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DESWUF'TNE NOTES 

[Undernored page numben in reference indicate source of analysis] 
Al.uk.--Continued Idaho-Continued 

14, 15. Healy quadrangle. Jurassic. [Sec. 20, T. 17 S., R. 7 W., unau~veyed], *33a. Caribou County. Phuphoria Formation, Meade Peak Phosphatic Shale 
lower part of Windy Creek. ( Warfield. 1962, p. 3. 12, 13, 20. z, 2- Member. [Sec. 29l.T. 10 S., R. 45 E.. near Georgetown. Field No. 
24.) Shale, black. Channel umple from outcrop. Index and geologic CF-9. ( Town. 1966, p. 2-6. 7.. 10. 12.) Phosphatic shale, dark-brown, 
maps. Possible use: Portland cement. mineral wool. nonfriable. Trench umple. Mineralogy. thin-aection derription. Geologic 
14. Sample 653; uken across 100 A. section, CompooitioN~ triangle. Beneficiation t u u .  *Analysis shows 1.0 
15. Sample 6M; uken across 60 fi. percent S; sugguu 32.7 percent phaphorite. 

16. Quadrangle. age, reference, map. and we as in l rmplu  14. 15. [Sec. 21. 34. K w t e ~ i  Cwnty. [ h u h  Formation.] Seu. 8, 9, 16, 11, T. 50N.. R. 3W., 
T. 17 S., R. 7 W.. unuweyed],along Little Windy Creek just above 3 miles northeast of town of Coeur d' Alene. Feman Hill deposit. ( Kelly 
its confluence with Windy Creek. Sample 642. Shale, black, thin-bedded. and others, 1956, p. 50, 57.) Clay, as much as 30 h thick. Tonnage 
Channel umple uken acrorc 54 ft; from oufcrop. estimated. Index map. 

17. Quadrangle. age. reference, m a p ,  and use u in umplw 14, 15. [Sec. 22, 35. Kootenai County. Lauh Formation. S E ~  aec. 9. T. 50 N., R. 4 W., about 
T. 17 S., R. 7 W.. unaurveyed].C.ntwell to McKinley Park highway, near 2-3 miles northwen of Coeur d' Alene. Stockton deposit. Analyst, 
confluence of Jack River and Windy Creek. Shale. black. channel J. H. Jonte. Sample 19. (Skeela. 1920, p. 1, 31. 3 5 , s ;  Scheid, 1952. 
umple taken across 50 ft; from outcrop. p. 5, 8, 3, 16, 18, 20, pls. 1, 2, fig. 1, table 2.) Clay, white, fine- 

18, 19. Quadrangle, a p ,  reference, map,  and urc a# in u m p l u  14, 15. [Sec. 28, 
grained, massive; 4 ft e x p d ,  p i b l y  u much as 46 ii thick. average 

T. 17 S., R. 7 W ., unuuveycd]. cut on Alaska railroad between mile 
thickness about 18 ft; overburden 1-5 ft. General mineralogy. Index and 

321-322. Shale. black, chin-bedded. Channel umple from outcrop. 
geologic map. geologic aection, columnar aection. Physical properties, 

18. Sample 635; taken acrou 100 ft. 
firing tests. Porible we: Source of alumina, face brick, terra cotta. 

19. Sample 636; taken across 43 ft. 
sewer pipe, pottery, refractoriea. draintile. 

20. Quadrangle, age, reference. mp. and rue as in ump1u 14, 15. [Sec. 29, 
36. Laah County. [MioceneJ N W ~  sec. 18, T. 39 N., R. 4 W., 0.75 mile 

T. 17 S., R. 7 W.].along m a l l  gully 0.5 mile nonheast of Aluka rail- 
norfh of Joel Station. Macow Fire Bdck and Clay Producu Co., abandoned 

road cmrring. Sample 648. Interbedded black shale and purple graywacke; 
pit. Analyn, J .  H. Jonte. Sample 46. ( Skeelr, 1920, p. 1, 47, 5 1 , g ;  

wme yellow Limonite stain. Channel sample uken acrorc 100 ft; from 
Wilron. 1934. p. 14. 63. 69. 70.12.) Sample: Clay. gray. fine-grained; 

outcrop. 
30-50 ft thick. overburden 3-4 ft. Index and geologic maps, geologic 
section, columnar section. Physical properties. firing tesu. Former urn: 

21. 22. Healy quadrangle. Teniary. (Cobb. 1951, p. 139. 142, 165-167, plr. 18, Face brick, firebrick. Pouible uae: Refractories, whiteware. 
19.) Index and geologic map. columnar aectiom. Use: Portland cement. 
21. NWt cec. 16. T. 12 S.. R. 6 W.. near mouth of Cripple Creek. 

Lab. No. 16. Clay. 
22. Sac. 22, T. 12 S., R. 7 W., Healy Creek. Lab. No. 3%. Clay- 

stone. 12 ft thkk. 

*23. hibilof Islands quadrangle. Pleistocene OI Holocene. C12.2, 3.81, 
St. George Wand, 1 mile 6ut of suakaralogh Point. Analyst. 8. Bruun. 
(Buth, 1956, p. 117,139, 147, 153, plr. 20, 21.) General: Tuff. 
whldd~ or yellov; numerous brown dou. Norm and cation percentages 
given. Index nupa. * A ~ l y d s  lbowt 3.0 percent FeO, 1.6 percent aUuUu. 
2.5 percent TiOl; MgO and CaO not calculated as carbonate. 

a. Rat Wan& quadrangle. Te-r)( ?) or Quaternary. [ 16.05. 12.91, 
Semiropochnoi Island. Tuman Head. Analyst. W. I. Blake; spectrographic 
analyst. E. L. Huhehmidt; collector. H. A. Powen. Lab. No. ID-20750. 
( Coats. 1959, p. 417. 419, 504, z, 515, pl. 59.) Pyroclastics 
( olivine-hypersthene balrlt), medium-gray, dense;lO-20 ft thkk. Mlner- 
alogy. Norms and Niggli numben. Index and geologic maps, geologic 
section. *Analy& shows 6.6 percent FeO. 4.0 percent alkaliu. 1.1 
percent TiOl; MgO and CaO not calculated as carb0Nte. 

Idaho 

25 - 32. Bear Lake County. [Permian, Phaphoria Formation. Meade Peak Phosphatic 
Shale Member. T. 14 S.. R. 43 E.] ( Ravirz and others. 1949, p. 308. 
309. 320.) Shale. Use: Fertilizer, source of vanadium. 
25, 26. [Near] town of Parit. Pariscanyon deposit. 

W5. Lot 6-6. *Analysit shows 3.2 percent S. 0.9 percent 
Vp.; suanuu 14.9 wrcent phosphate. - -  -- . . 

-6. Lot 6-10. *Analyds shows 2.0 percent S, 1.2 percent 
V@& rugguts 13.6 percent phosphate. 

27 - 32. [Near] towm of Paris and Blwmington. Paris and Bloomington 
Canyona. 
-7. Lot 6-4. *Analysis shows 1.6 percent S. 1.2 percent 

Vpr;  sugguu 15.5 percent phosphate. 
*28. Lot 6-7. *Analysis shows 4.2 percent S. 0.9 percent 

V@,; suggests 14.1 percent phosphate. 
-9. Lot 6-6. *Analysis l o w s  5.8 percent S. 1.4 percent 

Vp'; suggests 13.1 percent phosphate. 
*30. Lot 6-9. *Analysit shows 3.9 percent S. 1.1 percent 

Vp,; suggests 12.9 percent phosphate. 
*31. Lot 6-13. *Analysis shows 4.6 percent S, 1.6 percent 

V ~ I ;  suggests 16.9 percent phosphate. 
*32. *Analysis rhows 2.8 percent S. 0.9 percent V@& argguu 

17.3 percent phoophate. 

33. Benewah County. Mlddle to late Miocene. Latah Formation. Sec. 20, 
T. 46 N.. R. 2 W .. 2 miles west of St. Maries. railroad cut. Analyat. 
I. H. Jonte. Sample 8. ( Skeels. 1920, p. 27. 3; Hubbard. 1956a. 
p. 2. 2, pl. 1.) Clay. gray with brown streaks. mediumfine-grained; 
19 A e x p o d .  Index map, Reolo~ic sections. columnar section. Phvsical 

37. Lauh County. Miocene. [T. 39 N., R. 4 W.1.6 miles east of town of 
Morcow. 1 mile north of Joel Station. Analyst. J. H. Jonte. Sample 40. 
( Skeels. 1920, p. 1. 41-49.) Clay, red, medium-grained; 10 ft exposed; 
overburden 2 ft. Geologic cection, columnar section. Physical properties, 
firing tests. Possible uae: Face brick, draintile. 

38, 39. Latah County. h t a h  Formation. [Robably] NEiNWi aec. 16, T. 39 N.. 
R. 5 W., near Macow. Canfield deposit. Collector, V. E. Scheid. 
( Hubbard, 1956~. p. 4.5-7,  pls. 1-3, table 1.) Tonnage estimated. 
Index and geologic map.  Use: Firebrick. 

38. Sample 4. Clay, yellow; 2 h bed. 
39. Sample 5. Clay, gray; 4 h bed. 

40- 42. Latah County. Lauh Formation. Sec. 16. T. 39 N.. R. 5 W.. about 1 mile 
wutheut of Morcow. Macow Fire Brick and Clay Producu Co.. Canfield 
pits. (Hodge, 1938~. p. 494-496, 503. 610. 613, 619,620-622.) Kaolin. 
Mineralogy. Tonnage estimated. Index a d  geologic m a p .  Use: Fire- 
brick. Pouible use: Source of alumina, refractories. 

43. Latah County. [Miocene. Sec. 16, T. 39 N., R. 5 W.],east of Moscow. 
Moscow Fire Brick and Clay Products Co., Canfield pit. ( Landes, 1934, 
p. 1073. 1076.) Clay. Use: Face brick, firebrick. flux, pottery. hollow 
tile. Possible use: Cbinaware. 

44. Latah County. Miocene. [T. 39 N.., R. 5 W.], 1 mile east of Moscow. 
Near Molcow Fire Brick and Clay Products Co. pit. Analyst, 
R. V. Lundquist. Sample 9. ( Tullis and Laney. 1933. p. 481. 493- 
495.) Clay. Index map. Urn: Face brick. firebrick, terra cotta, sewer 
pipe, stoneware. draintile, structural tile, rwfing tile. 

45 - 48. Latah County. T. 40 N.. R. 2 W.. about 3 miles southwest of town of Deary. 
(Haterman and others, 1960, p. 1-4. 7, 12. 13, 2, 17, 2, 21, 29, 37, 
89. 90. 112, 124. plr. 1. 2. 6.) Overburden averages 15.9 ft. Mineralogy. 
Tonnage utlmated. Index and geologic map,  geologic sections, correlated 
columnar aectiom. Leg of drill hole. Composite sample, samples uken at 
about 5 h intewalr or where clay lowed marked change. Possible use 

[except sample 471: Source of alumina, refractories, draintile, ceramic 
structural wrru. 

45. Ldtah Formation. NWi sec. 18. Drill hole 01-109. Clay, vari- 
colored; some beds plastic, some limonite bands; depth 19.3- 
96.6 ft. 

46. Latah Formation. SW1 aec. 18. Drill hole 01-106. Clay, vari- 
colored, sandy; depth 12.8-80.9 ft. 

47. Miocene. SWi aec. 19. Drill hole 01-210. Clay, varicolored; 
depth 13.5-17.6 ft. Possible use: Source of alumina, gallium, 
ilmenite. 

48. Latah Formation. NWI sec. 20. Drill hole 01-305. Clay, vari- 
colored, wme beds sandy, some beds plastic; depth 8.0-41.7 ft. 

- -  - 
properties, firing tesu. Popible we: Brick, refractoriu, tile. 
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Table 4.-Analyses of sampler from Alaska. Idaho. Oregon, and Wasbington.containing more than 75 percent clay (Group D).common- and mixed-rock categories-Continued 

Chemical analyses-Continued 

Clau ------------ 8.89.0 16,83,0 9.89.0 0.91,O 15.65,6 0,93.1 0.97,O 22,74,0 0.90.0 7,91.0 9.89.0 7.92.1 14.85.1 

A 30.28 24.8 20.83 17.78 24.1 19.66 24.33 30.38 30.41 21.11 22.5 26.9 23.36 
FetOa --,---,-,-- 1.60 5.58 7.76 6.61 4 7.96 2.31 3 . 9 0 )  ,,, 6.0 9.5 1.86 
FeO------------- ------ ------ .15 ------ ------ . I5 ------ ------ ------ ------ ------ 
MgQ ------------ Trace .14 3.23 3.24 .O 1.17 .36 .28 .25 1.13 4.0 ------ 1.07 
CaO------------- .34 .87 1.45 None 1.8 2.34 .34 .52 .30 2.44 .9 -,,--- .92 

Idaho-Continued 
62 63 64 65 66 

11D29-30 llD31-1 l lW2-2 11D42-3 llD44-1 

Total ------- 100.39 [100..8 100.55 100.09 99.6 99.68 100.08 100.84 100.69 99.50 100.0 100.0 95.39 

Oregon 
67 68 69 70 71 72 73 74 

36D1-54 96D2-1 36M- 12 36D3-19 36D3-28 3603-11 36M-10 36W-1 

Clau ------------ 3,96.1 7.92.2 10.81.2 11.86.0 19.77.3 5.83, l  19,80,1 0,97.2 0.97.1 22,74.0 10.82.1 0.90.0 20,73.0 - 

SiO, ---,-----,-, 58.77 56.8 55.48 49.55 62.1 49.05 64.12 54.14 54.19 64.89 56.5 49.1 63.20 

Oregon-Continued 

'F~o .  
' ~ o i t t u r e  below 100°C. 

'calculated tom reposted Fe, P.  Mn or Cz. 

' ~ t  1 .OOO°C: for samples 52. 59, at 950%. 

' ~ a i n l ~  alkalies and alkaline earth. 
by difference. 

75 76 77 78 79 80 
36D4-2 36D5-72 36D5-71 36D5-24 36D5-1 36D5-57 

SiO, ------------ 60.90 60.2 53.9 63.58 58.22 44.01 
Altos 21.71 19.7 22.0 25.58 17.51 24.19 
FetOt ----------- '6.43 '9.0 "0.3 2.55 5.44 5 7 . 4 3  
MgQ ------------ 1.99 ------ --,--- .29 1.20 .13 
CaO------------- .56 ------ ------ .47 1.16 .12 
Na,O------------ ------ ------ --,--- ------ 1.80 ------ 
KzO------,------ ------ ------ em---- ------ .87 ----,- 
H Z ~ +  ----------- ------ ------ ------ ------ '5.13 ------ 
HzO- ----------------- 928 .3)  '(22.4) ------ '7.59 ------ 
Ti01 --- ------ -- - ---- -- 1.80 1.80 ' .13 .88 ------ 
P P S  ------------------ ------ ------ ------ Trace '.SO 

'Sample air drled: moirtue at 110%. 
"i0. 

75 76 77 78 79 80 
36D4-2 36D5-72 36D5-71 36D5-24 36D5-1 36D5-57 

MnO ---- ------ -,---- ----,- -,,--- Trace '0.35 
S------ --,-,- -----, ------ ------ ------ .016 
Cl-,,,--,,_-- -,,-,- --,,-- ------ 0.20 ------ 
Ignition 

loas -, 4.82 7.5 10.1 8.00 ".25 13.81 

Total -- 96.41 c98.21 C98.11 100.60 100.25 C100.361 

Clam ---- 15.79.0 15.81.0 4.93.0 15.84.1 21.73.1 0,87.0 
- -- 

'combined watu ,  ignition. 

'Includes FeO. 

"co,. 
'combined water ( +l05%) . 
U ~ o i r t u r e  (-105.C) . ' ~ o t  included in total. 



ANALYSES OF SAMPLES 

DESCRIP TIVE NOTES 

[Underscored page numben in referer ice indicate source of analysis] 

Idaho-Continued Idaho-Continued 

49 - 52. Latah County. T. 40 N., R. 2 W., about 3 miles wuthwest of town of Deary . 
( Haterman and othcn. 1960. p. 1-4, 12, 13, 3, 1 7 . g .  21. 29, 37, 95. 
97. 98. 122. pls. 1. 2. 6.) Overburden averages 15.9 ft. Mineralogy. 
Tonnage ucimated. Index and geologic m a p ,  geologic sections, correlated 
columnar rections. Log of drill hole. Composite sample. samples taken 
at  5 ft intervals or where clay showed marked change. P d b l e  uae [except 
sample 521: Source of alumina, refractories, draintile, ceramic structural 
warex. 
49. Middle to late Miocene. Latah Formation. NW f sec. 29. hill hole 

01-290. Way. pink-gray, white streaks3 wme beds plastic; depth 
35.6-45.7 ft. 

50. Latah Formation. SEI sec. 30. Drill hole 01-148. Clay, varicolored; 
some beds sandy; some limonite; includes 13 ft bed of sand; depth 
5.4-55.0 ft. 

51. Latah Formation. SE( sec. 30. Drill hok  01- 144. Clay, varicolored; 
includu 5 ft  bed of sand. 1.9 ft bed of limonite; depth 32.6-62.9 f t  

52. Miocene. SWf sec. 30. Drill hole 01- 134. Clay, yellow and blue; 
depth 16.5-24.0 ft. Poorlble use: Source of alumina. gallium. 
ilmenite. 

53. Latah County. h t a h  Formation. [T. 40 N., R. 2 W.],wen of Deal', rail- 
road cut. Sample 30. ( Skeels. 1920, p. 42.43.)  Clay, white. brown. 
coarse-grained. Physical propeniu, firing teats. Possible use: Building 
brick, face brick, dmintile. 

54. Latah County. Lauh Formation [implied] . Southwestern pan of T. 40 N.. 
R. 2 W.. and southeastern put  of T. 40 N.. R. 3 W.. about 7 m i l a  
northeast of town of Troy. Olwn deposit. ( Hubbard, 1958a. p. 2. 11-13, 
pls. 1. 2, 5. uble 1.) Deporit: Clay; averages 26 ft thick; overburden 
averages 16 ft thick. Sample: Average compaition of endre d e m t  
calculated from a composite sample of =A. Tonnage ucimated. Index 
and geologic map.  Use: Brick. Possible use: Source of alumina. 

55-59. LatahCounty. T . 4 0 N . . R . 3 W . . a b o u t 3 m i l e s ~ 1 t h ~ ( ~ t o f D e u y .  
( Hosterman and others, 1960, p. 1 - 4 , g - Z ,  2, 21, 28, 37, 88, 90, 
110, 120, 121, pls. 1, 2, 6.) Overburden averages 15.9 h. Mineralogy. 
Tonnage estimated. Index and geologic m a p ,  geologic sections, cor- 
related columnar rections. Log of drill hole. Composite sample, tpmplex 
taken at  about 5 ft intervals or whsre cDy showed marked change. Possible 
use [except sample 591: Source of alumina. refractoriu, draintile. 
ceramic structural w a n .  
55. Latah Formation. Near center r c .  24. Drill bole 01-275. Clay. 

gray, yellow-gray. plutic; depth 12.0-29.3 ft. 
56. [Miocene.] N E ~  ace. 24. hill hole 01-204. Clay. yellow, sandy; 

depth 70.0-135.0 h. 
57. Latah Formation. NEf sec. 24. hill hole 01-281. Clay, varicolord 

some beds plastic; depth 15.5-35.9 h. 
58. Latah Formation. SEA see. 24. Drill hole 01-105. Clay, varicolored; 

containa4.5 ft sandy bed; depth 7.4-43.0 ft. 
59. Miocene. SEI sec. 24. Drill hole 01-111. Clay, varicolored; some 

plastic portions; depth 20.0-38.0 ft. Possible use: Source of 
alumina, galllum. ilmenite. 

60. Latah County. Latah Formation. South center N W ~  sec. 34. T. 40 N., 
R. 3 W.. 4 miles northeast of Troy. Idaho Fire Brick Co., Linderman pit. 
Collector, Suksdorf. Sample 4. ( Wilron, 1934, p. 14, 63, 68, 73, 74, 
76, 77, 83, 84, 111.) Clay. white; 4-22 ft thick; overburden 5-36 ft. 
Mineralogy. Index and geologic map. detailed m d  section. Physical 
properties, firing t a u .  Screen analysis. Former use: Firebrick. Possible 
use: Refractoriu, whiteware. 

61. Latah County. Miocene. Near center sec. 31. T. 40 N.. R. 5 W.. north of 
town of Moscow. Aberdeen Clay and Color Co.. Rogen depait. Analyst 
R. V. Lundquist; collector, V. E. Scheid. Sample 10. ( Tullis and Laney. 
1933, p. 481.493-495; Hubbard. 1956a. p. 5-7.  pls. 1-3. table 1.) Clay: 
white: 12-15 ft thick; overburden 5-15 ft. T m a g e  utimated. Index and 
geologic mapa. Use: Face brick, firebrick, terra c o n ,  sewer pipe. atone- 
ware, draintile, roofing tile, muctural tile. 

62. Latah County. Latah Formation. [Sec. 31. T. 42 N.. R. 4 W .].near town 
of Potlatch. Analyst. W. R. Bloor. Sample 93. ( Shedd. 1910, p. 222, 
223, 224, 307, 320,321; Wilson, 1934, p. 14, 63, 69. 94, 96.) Clay, - 
white, plastic; 15 ft thick; overburden 8-10 ft. Microscopic description. 
Index and geologic maps. Physical properties, firing tests. Former use: 
Brick, stoneware. 

63. Lewir County. Latah Formation. NE: sec. 6, T. 33 N., R. 2 E., town of 
Nez Perce. Analyst. R. V. Lundqulst. Sample 53. ( Scheid and othen, 
1951, p. 2; Hubbard. 1956a, p. 2, 30, 31, pl. 1.) Clay,gray; 8 ft thick; 
overburden 3 ft. Index map. Physical propertier, firing texts. Former 
use: Brick. 

64. Twin Falls County. [T. 10 S., R. 17 E.],town of Twin Falls. Analyn, under 
supervision of 0. W. Rees. Sample 8C. ( Grim and Rowland. 1942. p. 
801-803.) [Clay] so-called beidellite. Mineralogy. Differential thermal 
curve. 

65. Twin Falls County. [T. 10 S.. R. 17 E.],tunnel near Twin Falls. Analyst. 
J. J. Fahey. Lab. No. D-124. ( Wells, 1937, p. @; Ron and Hendricks. 
1945. p. 31. 34. 39-48. 55. pl. 3.) Clay. tawny-olive with a little buff- 
p* in ma- 2-14 in. thick. Mineralogy. Ridgway color notation. 
Indicu of refraction and birefringence; photomicrograph. 

66. Washington County. [T. 11 N., R. 6 W .],lo miles west of town of Welser. 
Samples 83, 84. ( Skeels, 1920. p. 67, 2, 71.) Shale, blue-gray, very 
fine grained; 6 f t  exposed. lndex map. Physical properties, firing tests. 
Pmsible use: Brick, sewer pipe, draintile. 

Oregon 

67. Baker County. [T. 14 S., R. 44 E.],town of Huntington. Analyst. 
E. P. Hendenon. Record C-528. ( R m ,  1926, p. 4, 1 , g ,  11; Wells, 
1937, p. 102.) Glauconite. earthy texture. Thin-section description. 
optical propenies. Graphic presentation of analysis. 

68. Benton County. Probably post-middle Miocene. S W ~  rec. 2, T. 14 S.. 
R. 6 W.. 8.4 miles by road northwut of town of Monroe. Bystrom ranch. 
Field No. 29. ( Wilton and Treasher, 1938, p. 1. 19. 24. 64.84. 91.) 
Clay, gray, sandy; wme iron ruin. Index map. Firing tests. Former 
we: Refractories. Possible use: Suucaual ware. 

89. Clackamar County. Probably port-middle Miocene. Wf N E ~  sec. 1, 
T. 6 S.. R. 2 E.. more than 10 miles by road wuthean of town of 
Molalla. Zahar property. Field No. 98. ( Wilson and Treasher, 1938, 
p. 1, 19, 24, 42, 41.84.)  Clay. Index maps. 

10. Clackamas County. Pliocene or Pleistocene. Sec. 1. T. 6 S., R. 2 E.. 
near Molalla. Zahar deposit. Sample 3. ( Hodge. 19381. p. 817. 851- 
853.) General: ' Fine blue plastic clay to coarse kaolinitic - 
weathered gravel. Clay. 200 ft thick. lndex map. Possible use: 
Refractorier. 

71. Clackamas County. N E ~  sec. 24. T. 2 S., R. 2 E., 1 mile south of town of 
Cnrver. Stewart deposit. Sample 1. ( Hodge, 1938f, p. 817, 848, 849, 
853.) Clay, gay. sandy* and clayey loose sand; about 15 ft thick; over- - 
burden 0.5 f t  of white clay. Deposit pouibly 200 ft thick. Index map. 
Use: Robably none. 

72. 73. Wadumas County. [Sec. 1. T. 6 S., R. 2 E.. near] Molalla. Analyn. 
Anthony Centenero; collector. R. L. Nichols. Samples M-1, M-4. (Pa& 
and Dsviu, 1943, p. 3, 10, 20.22, 23, 25; Pask and Davies, 1945. p. 51, 

62. 73.14, 76. 78.) Clay. Mineralogy. Thermal analysis curve. 
73. Porrible we: Source of alumina. 

74. Clamp County. Robably pat-middle Miocene. [T. 6 N., R. 10 W .&about 
2 miles south of town of Seaside. P. M. West property. Field No. 2. 
( W b n  and Treasher, 1938, p. 1, 19, 24, 33, 84. 88.) Clay, cream- 
colored, soft. Index map. Firing tests. Former use: Pottery. Possible 
use: Structural ware. 

75. Clamp County. N W ~ N W ~  sec. 4. T. 5 N. .  R. 10 W., Seaside. P.H. West 
property. Sample 4. ( Hodge, 1938f. p. 842, 843, 2.) Clay, yellowhh- 
to grayish-white, plastic; uniform in texture. Overburden. Index map. 

76, 77. Columbia County. Miocene or later. N W ~  sec. 16, T. 4 N.. R. 2 W., 
about 0.5 mile north of town of Spirzenberg. Alder Creek area. Dietz 
property. (Kelly, 1947, p. 4, 6. 22, 23, figs. 1, 2.) Silt, dark-red, 
pisolltic. Index and geologic maps, geologic sections. 
76. h i l l  hole 34. Silt, plastic; depth 26.0 ft. Bulk density 2.68. 
77. h i l l  hole 36. Silt, mealy to plastic; depth 11.0 ft. Bulk density 

2.62. [For another analysis from lame drill hole, see sample 2. 
group h i . ]  

78. Columbia County. Robably post-middle Miocene. NE: sec. 33. T. 8 N.. 
R. 3 W., 6 milea west of town of Fainier. Fransen depmit. Field No. 1D. 
( W i h n  and Trealher, 1938. p. 1, 19, 24, 27. 29-33, 84-86, 88.) Clay. 
blue-gray and white; inclusions of tan organic matter; channel sample of 
upper 15 ft. Mineralogy. Tonnage estimated. Index maps, detailed 
measured section. Physical properties, firing tesu. Former use: Stone- 
ware. Possible use: Refractories. 

79. Columbia County. Teniary. [T. 7 N., R. 5 W.habout 1.5 miles south of 
town of Clatskanie. Sample 2. ( Schenck. 1927, p. 565-567,) Shale, 
gray, tuffaceous, sandy. Mineralogy. Photomicrograph. 

80. Columbia County. [T. 4 N., R. 3 W.],Pearson location. ( Hodge, 1935b. 
p. 3.) [Iron-bearing rock.] 



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

Table 4. -Analyses of samples from Alaska, Idaho. Oregon. and Wuhingtolqcontaining m a e  than 15 percent clay (Group D&ommon- and mixed-rock categories-Continued 

Chemical analyses-Continued 

Oregon-Continued 
8 1 82 83 *84 85 86 *81 *88 *89 *90 *9 1 *92 *93 

36E-58 36D5-59 36D5-60 36D5-47 36D5-44 36D5-45 36D6-10 36D8-1 36D8-2 36D9-10 36D10-28 36D10-29 36D10-30 

] 3.00 

3.1 
' N ~ I ( ? )  
------ 
Nil(?) 

9.4 
.81 

------ ------ 
Nil 
2 .oo 

Oregon-Continued 
'94 q 5  -6 w7 rgs +ge *loo 1 0 1 1 0 2 1 0 3 1 0 4 - i i 1 0 6  

36D10-38 36D15-19 36D11-31 36D17-31 36D11-32 36D17-33 38D17-35 36011-17 36D17-18 36D17-21 36D17-22 36D17-23 36D11-24 

sio, ------- -- -- - 
Also, -- -- ---- -- -- 
Fe& - - - - - - - - - - - 
FeO - - - - - - - - - - - - - 
MgO ------------ 
CaO ------------ 
N a p  - - - - - - - - - - - - 
K'O - - - - - - - - - - - - 
y o  - - - - - - - - - - - 
T i 4  ------------ 
Pp'  ------------ 
MnO - - - - - - - - - - - - 

Total ------- C92.6 I 100.35 100.1 100.1 100.4 100.4 100.9 99.43 99.96 99.11 100.10 99.68 100.17 

'~rlculated from repated Fe, 
Fe natural. Mn, or P. 

'P. 
'N~o.  
'coo. 
'~ois ture  and l a ,  ~1 ignition. 

SiOs ------------ 64.1 43.29 58.10 65.10 51.16 54.86 
A1@a - -- - - - - - - - - 22.53 29.06 30.38 
F q 4  - - - - - - - - - - - ] 27'0 ( 

2.50 3.62 4.36 
M@=“= ' - - - - - - - - - - -  .2 14.13 .al .46 .33 .56 

'cq. 
 o old found: no platinum found by specaogmph. 
'100.09 percent in text. 
'CK. 

'OTLO. 

C 4  ---- ------ Nme ------- ------ ------ ------- 
---- ------ .07 ------- ------ ------ ------- 

cr:%--- ------ 2.31 ------- ------ ------ ------- 
NiO ---- ------ .051 ------- ------ ------ ------- 

CaO ------------ 1.2 6.34 .21 .65 .56 .lo0 ------- ------ ------ ------- 





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

Table 4.-Analyses of samples from Alaska, Idaho. Oregon. and Washington,containing more than 15 percent clay (Group D), common- and mixed rock-categoriesXontinued 

Chemical analyses-Continued 

Alto8 ----------- 15.03 
F e p ,  ----------- 10.59 
FeO ------------- -,---- 
MgO ------------ 1.99 
CaO ------------- 4.51 
N a p  ------------ 2.56 
K20 ------------- 1.68 
Hz0 + -- - - - - - - -- - 
HzO- ----- ----- - } 1.17 

Ti02 ------------ -,--- - 
P*Oi ------- ----- .43 
MnO------------ -,---- 
SO' ----------- - . O l  

c r z q  - - - - - - - - - - - - - - -- - 
NiO ---- --------- ------ 
Coo ------------ -,---- 
Organic matter -,---- 3.52 
Ignition l m  ------- ------ 

11.81 12.29 
14.15 8.11 

------ Nil 
------ 1.90 

16.09 
6.53 
Nil 

.83 
2.71 
1.34 
3.26 
6.14 

11.48 
1.14 
.09 
.08 

'.06 
------ 
------ ------ 
------ 

a Nil 

15.01 
5.43 

Trace 
2.52 
2.24 

.92 

.39 
5.24 

15.18 
.40 
.ll 
.09 

13.52 
9.05 
Nil 
1.51 
3.24 
1.56 
1.58 
4.31 

10.50 
1.10 

.43 

. O l  

------ 
------ 
------ ------ 
"Trace 

------ 
------ 
------ 
------ 
T r a c e  

18.41 
5.61 
Nil 
1.20 
2.91 
2.81 

.48 
5.33 

11.92 
1.12 

.05 

.05 
'.04 

------ 
------ 
------ 
------ 

'Nil 

Total ------- 100.31 C99.681 100.00 100.30 100.21 99.10 99.82 100.18 99.91 99.81 100.21 [101.89] C103.131 

Class ,----------- 20,70,0 8.92,O 1,86,0 19,ll.O 14.16,O 19 ,14 ,1  19.72.0 11.80,O 15.76.5 4 , 9 3 , 1  15,11.4 0.42.12 0 .55 ,11  

Washington-Continued 

AlzOs ----------- 21.41 18.44 12.41 18.41 18.5 20.9 18.4 26.3 2i:i: ] 29.10 { 'i::: 20.46 21.0 FerOs ----------- " 3.31 11.93 1.41 1.63 21.4 11.7 19.1 6.01 6.42 4.8 
MgQ - -- - --- -- - - - .I6 3.58 2.31 3.56 ----------,------------- 3.62 l.65 1.80 1.03 ------ 
CaO --,--------- .58 10.05 35.91 10.28 ------ ----,- ,----- ------ 1.18 '5.03 .88 1.30 ------ 
N a p  ------------ 
KzO ---------,--- 

) Trace ------ ------ ------ ------ ------ ------ ------ 1.10 .29 1.81 ( ] '2.4 

S--------------- ------ ------ ------ ------ -,---- ----,- ------ ------ ------ . I5 ------ ------ ------ 
Ignitionlopl ------- 11.29 2.81 1.04 2.98 Y12.2 Y11.2 %13.0 Y12.8 "5.10 '4.66 U6.40 U9.90 12.0 

- 
Total ------- 99.05 96.06 99.35 91.54 C91.31 C96.41 C96.61 C95.21 100.28 C100.611 100.12 99.82 100.0 

MnO .................... ------ ------ ------ ------ '.40 1.85I~r-- - - - - - - - - - - - - - - - - - - - - - - -  . O l -  . 1  

Class -----,------ 3.93.3 3 ,79 ,0  4,55,5 13.10.0 0,90,0 2.94,O 0,91.0 0.93,O 4.84.0 11,18,10 23,73.0 13.80.4 0 ,96 ,0  

co, .................... ---,-- ------ 3.00 2.20 ------ ------ ------ I M Q  ---- ---- ---------------- <.oo1 

- -- 
Washington-Continued 

139 140 14 1 142 143 144 *I45 
46D11-63 46D11-64 46D11-23 46D17-25 46D11-41 46D11-46 46D19-69 

SiOt ---,---------------- 52.18 52.36 54.50 59.10 62.80 60.80 31.23 
A120t --,------,---,----- 26.33 
F ~ @ s  ------------------- 3.92 2i ::: t 34'10 '60 ( 9:;; 6 
MgQ-------------------- .52 .19 1.33 .91 .51 1.34 .45 
CaO ..................... 1.24 1.34 1.10 1.00 .40 3.11 2.09 
Nap--------------,----- ------ ------ --,--- ------ ) 3.84 ( 2.90 ------ 
K20------------------- ------ ------ ------ ------ 1.32 ------ 
HzO- ------------------- '2.62 ------ ------ ------ '1.65 '2.10 ------ 
Ti01 .................... 1.21 ------ ------ ------ ------ (") None 
P p 5  .................... ------ ------ ------ ------ ------ ------ l.41 

S------,---------------- ------ ------ ------ ------ ------ ------ Ba ......................... .01 - .1 
Cr20s ------------------- ------ ------ ------ ------ ------ ------ 
Ignitionloas -----me-------- 12.15 14.56 "5.37 "5.33 "6.58 "3.29 ------ 

Total ----,---------- 

-- 

114 

Spectrographic results of clay t o m  drill hole 50 
C Amounts in percent] 

M g  ---em------------------- 0.01 - 0 .1  
Ti ......................... 1 -10 
V .......................... . 0 1 -  .1 
Cr ......................... .001- .O1 
MIL ........................ . O 1  - . 1  

Class -----------,-----,-- 1,94.3 0,91.3 0 ,92 ,5  9,81.4 21,14.1 21.69.0 0,59,0 

'calculated t o m  reputed Fe, Fe (dry) . 'SO, ". Includes FeQ. 'At 110%. 
MgCOs, CaCO, . P u Mn . 's. Mainly alkalies and alkaline " ~ i 0 ~ =  0.40 percent. MnO--- 

'1n form of conuedom. S ~ r .  earth, by difference. (Shedd. 1910. p. 319). 
'Alkalies. 'At l.OOOO-1 ,000K. sample air dried. Y ~ t  800%. sample dried at 130%. '99.16 percent in text. 
'sample air dried, moisture at 110%. " ~ 0 ~ .  'c$, calculated from reported 
' ~ e ~ o r t e d  as H20 (-105%). "combined water, ignition. M~COJ and CaCOs. 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 
Oregon-Continued Washington-Continued 

113. Wasco County. [T. 1 N., R. 13 E.],near town of The Dalles, Rockland *128. Depth 128-149 ft. *MgO and CaO not calculated as carbonate. 
Ridge. ( Schneider. 1888, p.236.237.238.241.) Soil, reddish- brown. *129. Depth 61-110 ft. *MgO and CaO not calculated as carbonate. 
Mineralogy, physical properties. Chemical analyses of sized fractions 130 - 132. Cowlitz County. Tertiary. SEA sec. 17, T. 10 N., R. 1 W.. abont 6.5 
alro given. [For analysis of parent rock, see sample 64. group M.] miles northeast of town of Castle Rock. Cowlitz deporit. ( Popoff. 1955. 

114. Washington County. Miocene and Pliocene. N W ~ S W ~  sec. 1. T. 2 N., p. 1-5, 7, 11, 12, 15-18, 2.) Clay, yellow-gray; contains pebbles 
R. 3 W., 14 miles north of town of Hillsboro. Hurchison-Nixon prop- or concretiow; thick overburden. Mineralogy. Tonnage estimated. 
enier. Analyst, L. L. Hbagland; spectrographic analyst. E. W. ~ i l l e r ;  Index and geologic maps. Log of drill hole 1. Use: Refractories. 
collectors, I .  F. Cleaver. L. C. Swanson. Drill hole 50, sample 1. 130. Depth 65.5-72.5 ft. 
(Libbey and others, 1945, p. 1, 4, 5, 20, 24, 32-34. 35-38.) Clay, 131. Depth 60.0-65.5 ft. 
red, few oolites; depth 20-24 ft; overburden 20 ft. Tonnage estimated. 132. Depth 55.5-60.0 ft. 
Index maps, geologic sections, detailed measured section. [For other 133. Cowlitz County. Tertiary. SE: sec. 18. T. 10 N., R. 1 W., about 6.5 
analyses from same drill hole, see sample 45, group Ha; samples 23-25, miles northeast of Castle Rock. Cowlits deposit. ( Popoff, 1955, p. 1-5, 
grrup Hb; samples 47-49, group Hbi.] 7, 11-16, 18. 19, 2.) Clay, gray-blue, gritty; contaiw pebbles; depth 

115. Washington County. [T. 1 N., k. 3, 4 W.],town of Forest Grove. 29.7-37.2 ft. Mineralogy. Tonnage estimated. Index and geologic 
Forest Grove Stone Co. quarries. Analyst, A. R. Sweeuer. ( Day, 1899. maps, geologic sections. Log of drill hole 4. Use: Refractories. Pouible 
p. 434.) Sandatone. Bulk density 2.35. we: Source of alumina [implied]. [For other analyses from same drill 

116 - 120. Mhecler County. Late Oligocene and early Miocene, John Day Formation. hole. see samples 70. 71. group Hk; samples 53-61. group Ha.] 
North of town of Mitchell. ( Hay. 1963, p. 200, 234. 235, figs. 2, 4, 134. Feny County. Pleistocene. [T. 40 N.. R. 36 E.],near town of Laurier. 
5, 8.) Mfneralogy. M e x  and geologic map:. geologic sections. Richardson property, terrace beds. Analyst, W. R. Bloor. Sample 8. 
correlated columnar sections. (Shedd. 1910. p. 307. 318. 319; Glover, 1941. p. 88. 342, 343.) 
116. 117. Sec. 36. T. 10  S., R. 20 E. Claystone, yellow. Clay. Poisible use: Slip for glaze. 

116. Analyst, H. k a r i .  Sample 20. 135. Ferry County. [T. 36 N., R. 32 E.1.a few miles west of town of Republic. 
117. Analyst. W. H. Herdsman. Sample 17. Thin- Analyst. A. H. Cederberg. (Land-. 1905 [1906]. p. 381; Shedd. 1910. 

section dercription. p. 318, 319; Glover. 1941, p. 336. 343.) Clay. Possible uae: Brick. 
118. 119. T. 10 S., R. 21 E. Analyst, H. Asari. Claystone, yellow. cement, suuctural ware. 

118. Center Nf SWi sec. 31. Sample 9. 136. 137. King County. Eocene and Oligocene, Puget Group. Gladding, McBean,and 
119. N W ~ S W ~  sec. 31. Sample 19. Co. mine. Analyst, W. R. Blwr. ( Glover, 1941, p. 122, 128, 344. 

120. N E ~  sec. 1, T. 11 S.. R. 20 E. Analyst. W. H. Herdsman. - 345.) Measured section. Physical properties, firing tests. Use: Sewer 
Sample 18. Claystone, pale yellowuh-green. Pipe. 

121. Yamhill County. Oligocene. Sec. 36, T.  5 S.. R. 7 W., sec. 1, 136. NEi sec. 26, T. 21 N., R. 6 E., town of Kummer. Sample 12. 

T. 6 S., R. 7 W. Willamina Clay Products Co. Sample 1. ( Hodge. (Shedd, 1910, p. 256, 257, 260, 281, 307, 319.) Clay, light- 

1938f, p. 817-820, 823, 825. 826,848.) Clay. T o ~ a g e  estimated. gray. plastic. fine-grained; contains very fine particles of grit. 

Index maps. Physical properties, fiting tests. Use: Face brick, Mineralogy. Microscopic description. 

refractories, tile. Pouible use: Pottery, stoneware. 137. [Sec. 3. T. 22 N., R. 7 E.].town of Taylor. Sample 22. ( Shedd, 

122. Yamhill County. [T. 4 S.. R. 5 W.],about 9 miles southwest of town 1910, p. 263, 264, 267, 319; Wilson, 1934, p.2-100.)  Shale. 

of McMfnnville, Peavine Ridge. Willamina Clay Products Co. Sample Use: Brick, flue lining, roofing tile. Porrible use: China. 

2. ( Hodge, 19381, p. 817, 838, 848.) Clay, white; part buff colored, ceramic ware. 

plastic; overburden. Index map. Former use: Stoneware. 138. King County. Puget Group. S i  SEf sec. 32. T. 24 N., R. 6 E.. about 
7 miles east of town of Renton. Gladding. McBean, and Co., Harris 

Washington clay mine. Analyst, Anthony Centenero; collector. R. L. Nkholt. 

123. Benton County. [Holocene. T. 8 N.. R. 24 E.].town of Prowr. Sample H-1. ( Glover, 1941, p. 119. 120; Park and Davies. 1943. 

Prouer Brick and Tile Co. Analyst. W. R. Blwr. Sample 1. ( Shedd. p. 3, 10, 2 0 . 2 .  23, 25; Park and Daviea, 1945, p. 57, 62, 73.74, 

1910. p. 230. 231. 307. 318. 319; Glover, 1941, p. 336. 342, 3434.) 78. 78.) Clay. Mineralogy. Thermal analysis curve. Possible use: 

clay,  lighr-gray , plastic. Physical properties. firing tests. Former Source of alumina. 

use: Brick. Possible use: Tile. 139. County. locality as in sample 138. [Puget Group.] Analyst. H. R. Shell. 
124. 125. Chelan County. [Late Cretaceous],u~~derlies Swauk Formation. Secs. 11. ( Speil and others. 1945. p. 31. 32.) Kaolin. Mineralogy. Thermal 

13, 14. T. 22 N.. R. 17 E.. 15 miles from town of Dryden. Washington analysb curve. 

Nickel Mining and Alloys Co. property. ( Glover, 1942, p. 4, 5; 140. King County. Puget Group. S; sec. 32, T. 24 N.. R. 6 E., 3.3 miles 

Broughton, 1943, p. 4, 12.14-17, pl. 1; Zapffe, 1949, p. 77, 79. 80, from town of Iuaquah. Gladding. McBean, and Co., Harris mine. 

81, pl. 4.) [Iron-bearing rock] brown, mauive; 22 ft bed. Channel ( Hodge. 1938e. p. 761.162-769.) Clay. dark. semiplastic. massive; 

sample. Tonnage estimated. Index and geologic maps, geologic some fine sandy layers. Tonnage estimated. Index map. geologic section 

section. Pouible use: Alloy steels. co lum~~ar  section. Firing tesu. Use: Refractories. 

*124. Analysis shows 2.4 percent Cr, 1.3 percell[ NiO; suggests 35.4 141, 142. Killg County. Puget L T .  N., Ff3. lo* l1 E.l Gladding* 

percent excess Fe&, 3.2 percent excess A1flr. 4.4 percent McBean, and Co. mine. Sampler 69, 70. ( Glover, 1941, p. 122. 344, 

more MgO and CaO than required for carbonate. 345.) Shale. Use: Sewer pipe. 

*125. Analysis shows 1.4 percent CrrOs; suggests 16.2 percent exceu 143. ~ l n g ~ o u n t y .  Miocene. Hammer Bluff Formation. SEI sec. 28. T. 21 N.. 

Fefl,. 1.2 percent excess AI& MgO and CaO not calculated R. 6 E.. 10 miles erst of town of Auburn. Gladding. McBean, and Co. 

as carbonate. Analyst. W. R. Blwr. Sample 23. ( Shedd. 1910. p. 269. 210. 
126. Chelan County. [Late Cretaceous and Paleocene],Swauk Formation. 307. 318. 319. 321; Glover. 1941. p. 137-139. 342. E.) Clay. 

S W ~  sec. 23, T. 23 N., R. 20 E.. near town of Wenatchee. Gladding. 
light-gray. plastic, very fine grained; 9 ft thick in pit; overburden. 
Generalized geologic section. measured section. Physical properties, 

McEean,and Co.. Wenatchee pit. ( Hodge. 1938e. p. 495. 496. 503. firing t a u .  Use: Stoneware. Pouible use: Terra cotta. pottery. 
693-695. z - 6 9 9 .  701.) Clay, gritty. Tonnage estimated. Index and s r r ~ ~ r t l ~ r a l  ware. . - -. . -. -. . . -. - . 
geologic maps. Firing tests. Use: Refractories. 144. Klng County. Pleistocene. [T. 24 N., k. 3. 4 E.] . muth pan of town of 

*127. Chelan County. Ni sec. 10. SEI sec. 3. T. 27 N., R. 15 E. Soda Seattle. Seattle Brick and Tile Co. Analyst. W. R. Bloor. Sample 27. 
Springs deposit. Ideal Cement Co. Drill hole 53. ( Danner, 1966, p. ( Shedd. 1910, p. 239-241. 243, 307. 318, 319; Glover. 1941, p. 51, 
82. 387-390. 392, 397.) Limestone, light-gray to white. medium to 338. 344. 345.) Clay; blue when wet; gray when dry; shaly. plastic; 
coarsely crystallioe; interbeds of schist and quartzite; depth 93-128 ft. weathers yellow; 20 ft exposed. Physical propenies, firing teru. Use: 
Index and geologic maps. Former use: Cement. *MgO and CaO not Brick. tile. -~..~.. 
calculated as carbonate. [For other analyses from same drill hole, see *145. Kittitas County. [Late Cretaceous], underlies Swauk Formation. 
samples 292, 293. group B; samples 59. 60, group E; sample 121. Secs. 26, 34, 35, T. 23 N., R. 14 E., and secs. 1, 2, T .  22 N., 
group F1.1 

128, 129. Chelan County. NW: sec. 14. T. 27 N.. R. 15 E. Rainy Creek deposit. 
Drill hole 54. ( Damler. 1966, p. 82, 387, 393-396, 397.) Limertolle, 
white to gray, medium to coarsely crystallille. Mineralogy. Tonnage 
estimated. Index and geologic maps. Pouible use: Portland cement. 
[For other analyses from same drill hole, see samples 294. 295, group 
8; samples 61-63. group E; sample 122, group Fi.] 

R. 14 E., 16 miles from Lakeside railroad station. Iron Chancellor 
claim. Analyst, I .  A. Dodge. Sample D*. (Jenkins and Cooper, 
1922, p. 73. 81. 82. pl. 1.) [Iron-bearing rock.] Tonnage 
estimated. Index map. *Analysis shows 1.8 percent MnO; suggests 
35.2 percent excess FePs,  1.7 percent exceu ALPI; MgO and CaO 
not calculated as carbonate. 
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Table 4.--Analyzer of samples from Alaska, Idaho. Oregon. and Waahingtorqcontaining more than 15 percent clay (Group D), common- and mixed-rock categories-Continued 

Chemical analyses-Continued 

Total -------------------,--- 99.62 C99.211 . 99.12 U99.10 99.26 100.58 99.95 100.18 100.23 100.63 '98.11 

Clau --,,,,,,-----,,,-,---- ,-,- - -  11.83.0 0.68,O 12.75.0 19.13.3 20.14.1 21.14.1 9.86.1 20.15.0 19.11.0 19.11.0 19.68.0 - 
Wuhinmon--Continued 

Total -----------,-----,-,---- 

------ .06 
Trace ----,- 

7.40 '3.76 

A l p a  .-.--..--.-.------.----,--- 2 2 . 1  1 9 . 3  20.08 19.51 l9.58 1. ,,,, m24.62 ( 2;:: 1:::; 18.05 
F e a  -----,--,---,,--,--- ,-_- - - - -  9.09 6.09 1.51 5.20 6.44 9.91 
MgQ -------------,---------- --, 2.52 2.15 3.08 1.83 4.13 '1.62 '1.23 2.90 3.20 4.51 '2.14 
CaO ----------,---,,- ,,- ----- ,- - -  2.03 13.06 3.98 4.66 4.26 '2.43 '2.05 3.88 5.96 4.11 '2.61 
N a p  -------------,,---------,--- 1.42 ---,-- ------ 

'3.92 ( ::: ] 3.98 3 .  ( I:': ) 2.22 ( ::: ) 1.48 K@--------------,,------------- 1.75 ---,-, -,---- 
H@- ................................. ------ ------ '6.45 -----a 6.11 1.52 ------ ------ ------ '4.60 
s-----------------,------------- ------ ------ ------ ------ ------ Trace .31 ----,- -,---- ---,-- ------ 
I g n i d o n l 4  --------,,------- _,, -,- 4.18 14.36 8.61 -----, 4.38 "3.68 n2.96 4.14 ' ~ . 2 2  '6.98 "4.38 

Total ---------,------------- 98.42 99.45 '98.20 100.03 99.35 C99.911 C98.981 99.21 99.12 100.01 C99.901 

'~1@,=11.29 percent. taa1=98.69 percent 
(Shedd . 1913 .p. 246) . 

' ~a lcu la ted  from repated Fe(imn) . 
MgCOt .CaCO,. P or Mn. 

'NatO=l. 18 percent. KzO=0.80 percent 
(Shedd. 1910. p. 319). 

'Nap=0.36 percent. KzO=0.69 percent 
(Shedd . 1910 . p . 319) . 

' ~ t  redneu. 
'Above 110%. 
'.Sample air dried; moisture at 110%. 
'At 110.C. 
' ~ a n b i n e d  water; ignition. 

"cq. 
l l l ~ ~ . ~ ~  percent in text. 
'Nap=0.70 percent (Shedd, 1913, p. 248). 

*Alp,=19.06 percent (Shedd. 1913, p. 250) . 
%on and aluminum oxides. 
'Alkalies . 
'combined water. 
"co,, calculated from reported M g C 4  

and CaCO,. 

'combined water. ignition; sample air Wed.  
 nition ion 1w=1.61 percent. tota1=91.21 percent 

(Shedd. 1913. p. 248). 
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146. Kittitas County. Eocene. R d y n  Formation. [T. 20 N.. R. 15 E.].town 
of Roslyn. Analyst, W. R. Bloor. Sample 28. ( Shedd, 1910, p. 318, 
319; Glover. 1941, p. 164. 344,346.) General: Shale varies from gray - 
to almort black; fine grained, grading into coarser undy p h t u .  

*147. Kittitu county. [TI. 19. 20 N.. R. 13 E.],routh of town of Euton, Blg 
Creek district. Analyst, 1. A. Dodge. Sample Na. ( Jenkins and Cmpe.r, 
1922, p. 86.) [Iron-bearing rock.] *Analyaia ahows 8.7 percent MaO; 
nrggesu 4.6 percent phosphate. 18.2 percent u c w c  F e h ;  CaO and 
MgO not calculated as carbonate. 

118. Kittitu County. [Robably T. 26 N.. R. 30 E.].Hanron Creek. Analyst. 
George Steigu. Record 2028. ( Clarke. 1901. p. 310; Calkina. 19%. 
p. 2.) Soil. residual. [For analysis of similar parent mareri.l, see 
v m p b  87. group M.] 

150. Lewis County. Pleistocene. Wfllapa Clays. [Sec. 33, T. 11 N., R. 2 W.], 
a little e a u  of wwn of Sopenah. Little Falis Flre Clay Co. Analyst. 
W. R. B l m .  Samples 30. 31. ( Shedd, 1910. p. 294.296. 296. 307. 
318, 319; Glover, 1941, p. 184, 185, 338. 344, 345.) Physical 
properties, flring t a u .  Use: Brick, sewer pipe, draintile. 

149. Clay, ligbt-yellow, plastic. Pcuible user Structural wue .  
150. Clay. light-gray , fine-grained. 

151, 152. Lewis County. [Holocene. NW1 T. 14 N., R. 2 W.].town of CenuaLi.. 
Wingard Brothers k i c k  Yard. Analyst. W. R. Blow. Samplu 32. 33. 
( Shedd, 1910, p. 298.299, 307, 318,319.) Clay, fine-grained, 
plastic. Physical properties. flring t u u .  U r :  Brick. draintile. 

151. Clay, light-yellow. 152. Clay. dark-yellow. 

153. Lincoln County. [T. 25 N.. R. 38 E.1.Mondwi rai l rod rudon.  
H. T. Ahren, property. Analyu. W. R. Bloor. Sample 34. ( Shedd. 
1910, p. 219, 220. 307, 318. 318; Glover. 1941, p. 338, 346. 347.) 
Clay. light-brown, plutic, very little grit. Physical properties, firing 
testa. Use: Brick, Me. 

154. Mason County. Sec. 31, T. 23 N.. R. 3 W., Lilliwaup Falls. Lflliwaup 
Stone quarry. abandoned. Analyst. R. W. Thatcher. ( Shedd, 1903. 
p. 49-51, 134. 136, 138,141.) General: Andesitic tuff, dark-gray, 
fine- m coarse-grained; from a few inches to 4 h thick. Bulk denaity 
2.726. Mineralogy. Physical propecties. Use: Mmenrlon stone 
[Implied] . 

155. 156. Okanogan County. Pleistocene. T. 35 N.. R. 25 5.. near t a r n  of 
Riverside. Scotch Creek basin. Analyst. A. A. Hammer. Samples 5, 6. 

(Shedd, 1913, p. 167, 168, 169, 248, pl. 21; Glover, 1941, p. 192, 
193. 346.347.) Clay. blue. plastic. some grit. Index m a p .  Pmsible 
we: Portland cement. 

155. Sec. 25. Hess property. 

157. County, age. analyst, refereuces,and use as in wmples 155. 156. 
[T. 35 N.. R. 25 E.].near town of Conconully. Pendergur property. 
Sample 7. Clay, earthy. plastic, gritty. Index map. 

158. County. age. analyst, references.and use as in samples 155. 156. 
[T. 39 N.. R. 29 E.], 1 mileeastoftown of Havilla. Sample 3. Clay, 
light-yellow, fine-grained, free from grit, plastic. Index map. 

159. Pacific County. Miocene. Astoria Formation. SE; SEA rec. 20. T. 10 N.. 
R. 10 W. Bear River deposit. ( Danner, 1966, p. 82. 431. 433.) 
Shale. vmple  taken a c r m  12 ft. Index and geologic map .  

160. Pend Oreille County. Pleistocene. [T. 31 N.. R. 46 E.],swthust of 
town of Newpat. Analyst. W. R. BLoor. Sample 81. ( Shedd. 1910, p. 
212. 213. 307. 320, 321; Glover. 1941, p. 201, 2%. 346. 347.) 
Clay, yellow, plastic. matified. Physical properties. firing testa. 

50 A rbick. Mineralogy. Index m a p .  Physical properties, firing tests; 
microscopic description. Use: Brick. Possible use: Portland cement. 

162 - 167. Pend Oreille County. Pleistocene. T. 38 N., R. 43 E., near town of 
Cement. Jordan property. ( Shedd. 1913. p. 180, 187. 188. 248, pl. 21; 
Glover, 1941, p. 201, 346; 347.) Index m a p .  

162. 163. Analyst, A. A. Hammer. Pouible use: Portland cement. 

162. Railroad cut. Sample 10. Clay, yellowish. earthy, 
stratified. 

163. Sample 11. Clay. yellowish-brown. mauive. fine- 
grained, plastic; some grit. 

164. 165. Clay. blue. fine-grained. plastic; wme grit. 

164. Analyst, C. M. Fanett. Sample 13. 
165. Analyst. 0. P. Moore. Sample 23. 

166. 167. Analyst. 0. P. Moore. Samples 24, 25. Clay, buff, fine- 
grained, plastic; some grit. 

168. County. locality. and maps as in sampler 162-167. Analyst, A. A. Hammer. 
Sample 7. ( Shedd, 1913, p. 180, 186, 250, pl. 21.) Shale, very light 
gray, finely laminated. P d b l e  use: Portland cement. 

169. 170. Pend Oreille County. T.  39 N.. R. 43 E.. town of Metaline Falls. 
Analyst, A. A. Hammer. Samples 5. 6. Index m a p .  

169. Sullivan Creek. ( Shedd, 1913, p. 180, 193, 2.50, pl. 21.) 
Shale, light-colored, fine-grained, stratified. 

170. (Shedd, 1913, p. 180. 189, 190. 248, pl. 21.) Clay. buff, fine; 
some sand; 12-15 ft thick. Use: Portland cement. 

171. F'ierce County. Pleistocene. [T. 21 N.. R. 2 E.].Gig Harbor. Sample 2. 
(Geijrbeek, 1911. p. 753. 755. 2, 764.) General: Clay, blue; 
intermixed with gravel. Index map. Use: Brick. 

172. San Juan County. Pleistocene. [T. 35 N.. R. 2 W .] . Lopez bland, 3.5 
miles north of town of Lopez. Analyst. A. A .  Hammer. ( Shedd, 1910, 
p. 290; Glover. 1941, p. 217, 339. 348. 349.) Clay; light gray when 
dry; light blue when wet; fairly plastic; few sandy layers; 30 ft thick. 
Pmsible use: Brick. draintile. 

173, 174. San Juan County. Pleistocene. [T. 36 N., R. 4 W .],town of Roche Harbor. 
Samples 4. 5. ( Lander. 1905 [1906], p. 378; Glover. 1941, p. 217. 
339. 348. 349.) Clay. intentratified wi~<nd; free from grit; some beds 
a t  least 40 ft thick. Firing testa. Possible use: Cement, brick and 
related ware. 

174. Analyst. F. C. Newton. 

175. San Juan County. Pleistocene. Sec. 21, T. 37 N., R. 1 W., Orcas bland, 
EDst Sound. Old brick yard pit. Analyst. A. A. Hammer. Sample 46. 
( Shedd, 1913, p. 206, 249, pl. 21; McLellan, 1927, p. 270; Glover, 
1941, p. 217. 348, 349.) Clay; light-gray with a slightly yellowish 
tinge; fine grained; some grit; plastic; at least 20 fr thick. Index and 
geologic maps, geologic sections. Former uae: Brick. Possible use: 
Portland cement. 

176. Skagit County. Pleistocene. [T. 35 N.. R. 8 E.],town of Concrete. 
Washington Portland Cement Co. pit. Analyst, R. M. White. Sample 48. 
(Shedd. 1910, p. 282, 283, 320, 321; Glover, 1941, p. 218, 220, 348, 
349.) General: Clay; gray when dry; light blue when wet; same layen - 
plastic, some undy. Use: Brick, portland cement, tile. 

177. Skagit County. Pleistocene. [T. 35 N.. R. 8 E.],near Concrete. Analyst. 
A. A. Hammer. Sample 49. ( Shedd, 1910, p. 283, 307, 320,321; 
Shedd, 1913, p. 226, 227, 249, pl. 21; Glover, 1941, p. 220, 339, 
348,349.) Clay, light-gray, very fine grained. Index map. Pcuible 
use: Portland cement. 

161. Pend Oreille County. Pleistocene. T .  38 N.. R. 43 E.. near town of 178. Skagit County. Pleistocene. [NE: T. 35 N.. R. 8 E.],oear Concrete. 

Portland. Pacific Portland Cement Co. Analyst, W. R. Bloor. Sample Warhington Portland Cement Co. Analyst. C. W. Johnson. Sample 3. 

80. ( Shedd, 1910, p. 214, 215, 307, 320, 321; Shedd, 1913, p. 180, ( Lander, 1905 [1906]. p. 380; Shedd, 1910, p. 282, 283, 320. 321; 
182, 186,187, pl. 21; Glover, 1941, p. 201, 346, 347.1 Clay; Glover, 1941. p. 218, 220, 348. E.) Clay; gray when dry; light blue 

yellow or buff at surface, blue at depth; fine grained; plastic; some grit; when wet; stratified; some layers plastlc, some sandy; avenge thickness 
165 ft. UP: Brick, portland cement, tile. 
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146. Kittitas County. Eocene. R d y n  Formation. [T. 20 N.. R. 15 E.].town 
of Roslyn. Analyst, W. R. Bloor. Sample 28. ( Shedd, 1910, p. 318, 
319; Glover. 1941, p. 164. 344,346.) General: Shale varies from gray - 
to almort black; fine grained, grading into coarser undy p h t u .  

*147. Kittitu county. [TI. 19. 20 N.. R. 13 E.],routh of town of Euton, Blg 
Creek district. Analyst, 1. A. Dodge. Sample Na. ( Jenkins and Cmpe.r, 
1922, p. 86.) [Iron-bearing rock.] *Analyaia ahows 8.7 percent MaO; 
nrggesu 4.6 percent phosphate. 18.2 percent u c w c  F e h ;  CaO and 
MgO not calculated as carbonate. 

118. Kittitu County. [Robably T. 26 N.. R. 30 E.].Hanron Creek. Analyst. 
George Steigu. Record 2028. ( Clarke. 1901. p. 310; Calkina. 19%. 
p. 2.) Soil. residual. [For analysis of similar parent mareri.l, see 
v m p b  87. group M.] 

150. Lewis County. Pleistocene. Wfllapa Clays. [Sec. 33, T. 11 N., R. 2 W.], 
a little e a u  of wwn of Sopenah. Little Falis Flre Clay Co. Analyst. 
W. R. B l m .  Samples 30. 31. ( Shedd, 1910. p. 294.296. 296. 307. 
318, 319; Glover, 1941, p. 184, 185, 338. 344, 345.) Physical 
properties, flring t a u .  Use: Brick, sewer pipe, draintile. 

149. Clay, ligbt-yellow, plastic. Pcuible user Structural wue .  
150. Clay. light-gray , fine-grained. 

151, 152. Lewis County. [Holocene. NW1 T. 14 N., R. 2 W.].town of CenuaLi.. 
Wingard Brothers k i c k  Yard. Analyst. W. R. Blow. Samplu 32. 33. 
( Shedd, 1910, p. 298.299, 307, 318,319.) Clay, fine-grained, 
plastic. Physical properties. flring t u u .  U r :  Brick. draintile. 

151. Clay, light-yellow. 152. Clay. dark-yellow. 

153. Lincoln County. [T. 25 N.. R. 38 E.1.Mondwi rai l rod rudon.  
H. T. Ahren, property. Analyu. W. R. Bloor. Sample 34. ( Shedd. 
1910, p. 219, 220. 307, 318. 318; Glover. 1941, p. 338, 346. 347.) 
Clay. light-brown, plutic, very little grit. Physical properties, firing 
testa. Use: Brick, Me. 

154. Mason County. Sec. 31, T. 23 N.. R. 3 W., Lilliwaup Falls. Lflliwaup 
Stone quarry. abandoned. Analyst. R. W. Thatcher. ( Shedd, 1903. 
p. 49-51, 134. 136, 138,141.) General: Andesitic tuff, dark-gray, 
fine- m coarse-grained; from a few inches to 4 h thick. Bulk denaity 
2.726. Mineralogy. Physical propecties. Use: Mmenrlon stone 
[Implied] . 

155. 156. Okanogan County. Pleistocene. T. 35 N.. R. 25 5.. near t a r n  of 
Riverside. Scotch Creek basin. Analyst. A. A. Hammer. Samples 5, 6. 

(Shedd, 1913, p. 167, 168, 169, 248, pl. 21; Glover, 1941, p. 192, 
193. 346.347.) Clay. blue. plastic. some grit. Index m a p .  Pmsible 
we: Portland cement. 

155. Sec. 25. Hess property. 

157. County, age. analyst, refereuces,and use as in wmples 155. 156. 
[T. 35 N.. R. 25 E.].near town of Conconully. Pendergur property. 
Sample 7. Clay, earthy. plastic, gritty. Index map. 

158. County. age. analyst, references.and use as in samples 155. 156. 
[T. 39 N.. R. 29 E.], 1 mileeastoftown of Havilla. Sample 3. Clay, 
light-yellow, fine-grained, free from grit, plastic. Index map. 

159. Pacific County. Miocene. Astoria Formation. SE; SEA rec. 20. T. 10 N.. 
R. 10 W. Bear River deposit. ( Danner, 1966, p. 82. 431. 433.) 
Shale. vmple  taken a c r m  12 ft. Index and geologic map .  

160. Pend Oreille County. Pleistocene. [T. 31 N.. R. 46 E.],swthust of 
town of Newpat. Analyst. W. R. BLoor. Sample 81. ( Shedd. 1910, p. 
212. 213. 307. 320, 321; Glover. 1941, p. 201, 2%. 346. 347.) 
Clay, yellow, plastic. matified. Physical properties. firing testa. 

50 A rbick. Mineralogy. Index m a p .  Physical properties, firing tests; 
microscopic description. Use: Brick. Possible use: Portland cement. 

162 - 167. Pend Oreille County. Pleistocene. T. 38 N., R. 43 E., near town of 
Cement. Jordan property. ( Shedd. 1913. p. 180, 187. 188. 248, pl. 21; 
Glover, 1941, p. 201, 346; 347.) Index m a p .  

162. 163. Analyst, A. A. Hammer. Pouible use: Portland cement. 

162. Railroad cut. Sample 10. Clay, yellowish. earthy, 
stratified. 

163. Sample 11. Clay. yellowish-brown. mauive. fine- 
grained, plastic; some grit. 

164. 165. Clay. blue. fine-grained. plastic; wme grit. 

164. Analyst, C. M. Fanett. Sample 13. 
165. Analyst. 0. P. Moore. Sample 23. 

166. 167. Analyst. 0. P. Moore. Samples 24, 25. Clay, buff, fine- 
grained, plastic; some grit. 

168. County. locality. and maps as in sampler 162-167. Analyst, A. A. Hammer. 
Sample 7. ( Shedd, 1913, p. 180, 186, 250, pl. 21.) Shale, very light 
gray, finely laminated. P d b l e  use: Portland cement. 

169. 170. Pend Oreille County. T.  39 N.. R. 43 E.. town of Metaline Falls. 
Analyst, A. A. Hammer. Samples 5. 6. Index m a p .  

169. Sullivan Creek. ( Shedd, 1913, p. 180, 193, 2.50, pl. 21.) 
Shale, light-colored, fine-grained, stratified. 

170. (Shedd, 1913, p. 180. 189, 190. 248, pl. 21.) Clay. buff, fine; 
some sand; 12-15 ft thick. Use: Portland cement. 

171. F'ierce County. Pleistocene. [T. 21 N.. R. 2 E.].Gig Harbor. Sample 2. 
(Geijrbeek, 1911. p. 753. 755. 2, 764.) General: Clay, blue; 
intermixed with gravel. Index map. Use: Brick. 

172. San Juan County. Pleistocene. [T. 35 N.. R. 2 W .] . Lopez bland, 3.5 
miles north of town of Lopez. Analyst. A. A .  Hammer. ( Shedd, 1910, 
p. 290; Glover. 1941, p. 217, 339. 348. 349.) Clay; light gray when 
dry; light blue when wet; fairly plastic; few sandy layers; 30 ft thick. 
Pmsible use: Brick. draintile. 

173, 174. San Juan County. Pleistocene. [T. 36 N., R. 4 W .],town of Roche Harbor. 
Samples 4. 5. ( Lander. 1905 [1906], p. 378; Glover. 1941, p. 217. 
339. 348. 349.) Clay. intentratified wi~<nd; free from grit; some beds 
a t  least 40 ft thick. Firing testa. Possible use: Cement, brick and 
related ware. 

174. Analyst. F. C. Newton. 

175. San Juan County. Pleistocene. Sec. 21, T. 37 N., R. 1 W., Orcas bland, 
EDst Sound. Old brick yard pit. Analyst. A. A. Hammer. Sample 46. 
( Shedd, 1913, p. 206, 249, pl. 21; McLellan, 1927, p. 270; Glover, 
1941, p. 217. 348, 349.) Clay; light-gray with a slightly yellowish 
tinge; fine grained; some grit; plastic; at least 20 fr thick. Index and 
geologic maps, geologic sections. Former uae: Brick. Possible use: 
Portland cement. 

176. Skagit County. Pleistocene. [T. 35 N.. R. 8 E.],town of Concrete. 
Washington Portland Cement Co. pit. Analyst, R. M. White. Sample 48. 
(Shedd. 1910, p. 282, 283, 320, 321; Glover, 1941, p. 218, 220, 348, 
349.) General: Clay; gray when dry; light blue when wet; same layen - 
plastic, some undy. Use: Brick, portland cement, tile. 

177. Skagit County. Pleistocene. [T. 35 N.. R. 8 E.],near Concrete. Analyst. 
A. A. Hammer. Sample 49. ( Shedd, 1910, p. 283, 307, 320,321; 
Shedd, 1913, p. 226, 227, 249, pl. 21; Glover, 1941, p. 220, 339, 
348,349.) Clay, light-gray, very fine grained. Index map. Pcuible 
use: Portland cement. 

161. Pend Oreille County. Pleistocene. T .  38 N.. R. 43 E.. near town of 178. Skagit County. Pleistocene. [NE: T. 35 N.. R. 8 E.],oear Concrete. 

Portland. Pacific Portland Cement Co. Analyst, W. R. Bloor. Sample Warhington Portland Cement Co. Analyst. C. W. Johnson. Sample 3. 

80. ( Shedd, 1910, p. 214, 215, 307, 320, 321; Shedd, 1913, p. 180, ( Lander, 1905 [1906]. p. 380; Shedd, 1910, p. 282, 283, 320. 321; 
182, 186,187, pl. 21; Glover, 1941, p. 201, 346, 347.1 Clay; Glover, 1941. p. 218, 220, 348. E.) Clay; gray when dry; light blue 

yellow or buff at surface, blue at depth; fine grained; plastic; some grit; when wet; stratified; some layers plastlc, some sandy; avenge thickness 
165 ft. UP: Brick, portland cement, tile. 
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Table 4.-Analyses of sampler from Alaska. Idaho, Oregon, and Wash~ngton.contain~ng more than 75 percent clay (Group DX common- and m~xed-rock categales<onunued - - - .- -- 

Chemical analyses-Continued 

Washington-Continued 

179 180 18 1 182 183 184 I 8 5  _- 186 187- pp 188 *I89 
46D29-60 46D29-57 46D29-59 46D29-55 46D29-58 46D29-54 46029-62 461329-66 46D29-63 46D31-3 46D31-60 

SiOt 55.90 57.24 57.42 56.78 57.36 56.64 56.18 56.04 49.65 53.56 46.86 

t I:::: 
4.14 
4.60 

{ :::: 
------ 
------ 
------ 

'5.03 
------ 

CaO ............................. '2.75 
Nap--------------,------------- 
K'O----------------------------- 

} 3.91 

H20 ---------------,------------- '6.45 
TiOt---------------------------- ------ 
P I ~ ,  ............................ ------ 
COz ............................ '3.63 

- - - - - - -- 
Washington-Continued 

Alto, ---------,---- --- ---------- 
F e A  --------em----------------- 

FeO----------------------------- 
MgO---------------------------- 
CaO----------------------------- 
Na@---------------------------- 
KI~-------- -_------- - - - - - - - - - - - -  
H@+ ........................... 
H,O- ........................... 
TiO'---------------------------- 
MnO---------------------------- 
L iz0  ............................ 
Ignition loss -----------,------------ 

8.69 24.86 29.25 
2 5 ' 9 9 }  

2.13 2.58 ------ 
.33 .04 .03 

1.78 .22 .20 

'" 1 2.56 ( 
.32 

9.91 ------ ------ 
10.67 ------ ------ 

-me--- .71 .80 
------ ------ ------ 

Trace ------ ------ ------ 1.94 10.20 
- 

99.54 100.80 100.19 

C l a u  --------,------------------- 0 ,86 ,0  0.95.1 16,81,0 1,96,0 21,69,0 0.96.0 0,95,0 0,80,3 0.80.3 5.93,O 17.74.1 - --- -- -. --- - 
~ a r h i n g t o n - ~ s n u e d  - -- -. - -- 

16.30 12.22 
3.12 18.54 ------ .28 
4.69 1.62 
2.15 1.66 

.03 ------ 

.36 --,--- 

"") 17.26 
14.41 

.62 .84 

Trace ------ 
.05 ------ ------ ------ 

.06 

.22 
Trace 

.12 
-,--,- 

4.39 
.52 

C l a r  ............................ 8.91.1 11,86.2 17.16.0 4.91.3 18.71.0 6.87.0 19,78,1 19,80.0 5.93.0 16.19.2 8,90,0 - . .. - - 

See following page for footnotes. 

Semiquantitative spectrographic analyses 
[ Analyst f a  sample P ,  G .V.  Wheeler; analyst for sample S .  W.  Burkhardt. (a)  Element detected: present in too m a l l  concentration for rpectrochemical determination by proce- 

-- dures employed. (b) Presence not detected: limit of detectability by procedure employed is as yet uncertain] -- 
196 196 I - - 

-- 196 

(b) Ga --,------------------ ----,- 
.005 Rb ----,-,---,-----,---- ,----- 

<.0007 Sr -----------,--------- .007 
.04 Y ...................... ------ 

<.001 I 
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Table 4 .-Analyes of samples from Alaska, Idaho. Oregon, and Washmgton,conta~mn more than 75 percent clay (Group D), common- and m~xed-rock categorles-Cont~nued 
- - - -- - - - - - - -. - 

Chem~ca l  analyses-Cont~nued 

Washington-Continued 

2 12 2 13 2 14 215 216 2 17 218 2 19 220 221 222 223 *224 

46D41-187 46D41-200 46D41-202 46D41-203 46D41-204 46D41-195 46D41-192 46D41-194 46D41-191 46D41-199 46D41-198 46D41-189 46D43-161 

Si02 ------------ 43.49 56.98 50.68 56.48 57.68 52.94 51.12 60.14 55.90 56.72 57.16 62.56 40.60 
A1203 ----------- 19.59 17.74 19.79 20.52 22.60 22.12 21.26 20.00 20.69 15.69 16.10 23.96 4.18 

Fe203 ----------, 27.56 7.22 9.45 7.16 8.26 6.72 9.12 5.68 7.55 9.34 8.26 4.70 '36.84 

MgQ ----- - ------ 4.08 3.15 3.49 2.08 3.91 4.26 2.85 2.32 3.13 4.06 Trace .55 

CaO------------- .98 5.25 6.48 4.18 5.95 2.99 3.48 4.07 3.63 4.43 4.15 ------ 1.80 

Ignition 10s- ------- 9.71 6.07 7.20 5.10 1.69 '4.98 '5.70 4.50 6.40 '6.64 7.13 '6.84 8.26 

Total ------- [101.39] 99.51 '99.06 '96.93 98.26 99.90 99.57 97.24 96.49 98.23 '99.45 100.10 C97.301 

Class ------------ 0 ,84 ,2  17.71,O 5.82.0 12,77,0 8.82.0 6.82.0 3,85,0 18,72,0 11,80.0 18 ,70 ,1  20.68.2 15.84.0 0.84,O - - P 

Washington-Continued 

Organic matter -------------- ------ 2.80 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
l g i t i on l -  --------------- '3.58 ------ '5.48 '5.56 " ( ~ . 4 9 )  '7.02 '7.20 ------ 6.00 5.42 --,--- 11.8 

Total --------------- "97.94 [97.20] [96.9] C96.81 [KO] C99.01 C95.33 100.31 96.07 99.13 C98.171 [101.7] 

Washington-Continued 

231 238 239 240 241 
46D38-7 46038-8 46D38-9 46D38-6 46D39-2 

Si02 .................... 39.92 40.24 42.60 44.00 55.63 

A1,0, ------------------- 5.37 4.94 5.86 6.41 18.25 

Fe20, -,----------------- 29.46 30.17 30.15 31.90 3.88 
FeO--------------------- .28 None ------ ------ ------ 
MgCL-------------------- .93 .39 .24 .13 1.03 

CaO ..................... 2.46 2.36 .19 .14 1.13 

N O  , ,  - Trace None 3.51 2.80 .SO 

K,O ..................... Trace None .09 1.38 
H@+ 7.00 ------ 

16.75 ------ z 
H,O- --,---------------- 14.38 .07 ( 1.25 

Ti02 ------------------- - .08 .02 .24 .05 -75 
P P ,  -----------------,,- ------ ------ . O l  .02 ------ 
MnO ---,---------------- ------ ------ .03 ----- - ------ 
SO,------------,,------- ------ ------ ------ ------ .42 
V@,------------,------- ------ ------ ------ ------ . lo  
CIA ------,---,--,-,--- ------ ------ ------ ------ .11 
SrO--------------------- ------ ------ ------ ------ .13 
Zr02-------------------- ------ ------ ------ ------ .18 
BaO--------------------- ------ ------ ------ ------ .03 
Ignitionloss- --------------- ------ ------ ------ 14.40 '8.57 

Total --------------- 99.88 100.20 99.73 99.92 99.74 

C l a s  .................... 0.94,O 0.95.0 0.94-1 0.94,1 19.13.4 

'calculated from repcned Fe (dry), 'Reported as 99. ll percent (Shedd. 1913, 'iron and aluminum oxides. D ~ i .  
MgCO,, CaC03. P and (or) Mn. p. 146): 98.72 percent (Shedd, 1913, p. 249). 'Iron. 'CI. 

'sample air dried; moisture a t  llO°C. "ported as 98.93 percent (Shedd, 1913, 'Moisture. 'Includes H@. 
'H@ (-110%). p. 249). " ~ o i s t u r e  ( H20) . "~ncluder H P ;  not included in total. 

'combined water, ignition. 'Reported as 99.51 percent n~gni t ion loss minus H2O; 'Reponed as 99.9 1 percent 
(Shedd. 1913. p. 249) . calculated by compilers. (Shedd. 1910. p. 276). 

Semiquantitative spectrographic analyses 

[ Analyst far sample P. G .V. Wheeler: analyst for sample S .  W. Burkhardt. 
(a)  Presence uncertain by reason of interference a t  the only characteristic spec- 
tral lines exhibited. (b) Presence not detected; limit of detectability by procedure 
employed is as yet uncertain. ( c )  Possible presence suapected; limit of detect- 
ability by procedure employed st111 uncertain. (d) Element detected; present in 
too small concentration for spectrochemical determination by procedures 
employed] 

231 
P S 

L i  --------- Faint trace <0.09 
Be  --------- -,---- <.0005 
8 ---------- ------ <.006 

Sc --------- ------ (b) 
v----,----- ------ .ooz 
Cr --------- ------ <.0007 
Mn ---,----- ------ <.002 
Ni ,-------- 0.007 .006 
Co --------------- < . 0 0 1 B a  
Cu --------- .001 .0006 
Zn --------- ------ <.03 

237 
P S 

GB -------,- 0.004 <0.001 

R L  --------- ------ ( a )  
Sr ---------- .05 .08 
Y ----,----- -,---, <.005 
z r  --------- ------ (C) 
Mo -------,- ------ c.003 
Ag -------,- ------ <.0001 
Cs --------- ------ (b) 

--------- .003 d < . ~ 4  
T1 --------- ------ < .00003 
Pb -----,--- ------ <.02 



ANALYSES OF SAMPLES 

DESCRWNE NOTES 

[Underscored page numben in reference indicate source of analysis] 

Washington-Continued Washington- Continued 

212. Stevens County. Middle to late Miocene. h u h  Formation. SW1 sec. 34. 
T. 30 N.. R. 42 E.. about 7 milea nonh of town of Deer Pork. Analyst. 
K. A. Johnwn. ( Wllson, 1929, p. 2, 22-z, 26-98; Glover, 1W1, 
p. 290.) Ocher-sienna mixture; 3.5-5 f t  thick; overburden. Beneficia- 
tion teats. Use: Pigments. 

Stevens County. Pleistocene. [T. 36 N.. R. 38 E.],town of Kettle Falls. 
Analyst. A. A. Hammer. ( Shedd. 1910. p. 218. 219; Shedd. 1913. 
p. 143, 144, 249; Weaver, 1920, p. 338, =, pl. 1.) Clay, light- 
gray. very fine grained, free from grit; more than 40 It thick; overburden 
10- 15 ft. Index and geologic map. geologic s e c t i o ~ .  Use: Brick. 
Possible use: Portland cement. 

Stevens County. Pleistocene. Analyst. A. A. Hammer. Samples 39, 41, 
42. ( Shedd, 1913, p. 146, 147. 148, 2 ,  pl. 21; Glover. 1941, 
p. 294-296. 352. 353.) Index map. Possible use: Portland cement, 
slip for glaze, common red ware. 

214. [T .  37 N., R. 37 E.l.0.75 mile f r m  town of Marcw, rail- 
road cut. Clay, dark-gray , fine-grained, compact. 

215. 216. [T .  37 N.. R. 38 E.].about 0.5 mile north and a little east 
of town of Evans, roadcut. Clay, light-gray, fine-grained, 
stratified. 

Stevens County. Pleistocene. [SWi T. 38 N., R. 38 E.],near town of 
Bossburg. Spokane Pottery Co. Analyst. W. R. Bloor. Samplu 18. 79. 
( Shedd, 1910, p. 217, z, 307, 321; Glover, 1941, p. 295, 296, 352, 
353.) Clay; dark with bluish cast when wet; light gray when dry; - 
plastic. Physical properties, firing tests. Use: Glaze for rwneware. 
Possible use: Brick, draintile. 

219, 220. Stevens County. Pleistocene. Boltburg. Analyn. A. A. Hammer. 
( Shedd. 1913, p. 103, 151, 249, pl. 21; Glover, 1941, p. 294-296, 

352. - 353.) clay. light-gray. fine-grained. finely stratified. free from 
grit. Possible use: Portland cement, slip for glaze, common red ware. 
219. [SWJ T. 38 N., R. 38 E.] Sample 43. 
220. [T .  38 N., R. 38 E.] Rnsmuuens place. Sample 40. Clay, 

uniform. fairly plastic. Index map. 

221. Stevens County. Pleistocene. Sec. 36, T. 40 N.. R. 39 E., near town of 
Northport, railroad cut. Analyst. A. A. Hammer. Sample 84. ( Shedd. 
Islo, p. 2. 321; Shedd, 1913, p. 156.157. 158.2; Weaver, 1920. 
p. 338.343. pl. 1.) clay,  yellowish, compact, fine-graincd, free 
from grit, plortic. Index and geologic map, geologic sections. Former 
use: Brick. Povible use: Portland cement. 

222. Stevens County. Pleistocene. [T. 40 N.. b. 40. 41 E.].about 2 m i l a  
northeast of Northport, railroad cut. Analyrt. A. A. Hammer. Sample 
36. ( Shedd, 1913, p. 156,157, 158. 249: Glover, 1941. p. 295, 296, 
352. - 353.) Clay, gray, earthy, compact. stratified, fine-grained; 
free from gritty material. Pouible use: Cement material. 

223. Stevens County. Sec. 19. T.  29 N., R. 42 E.. town of Clayton. 
Washington Brick. Lime,and ~anufacturing Co. Analyst, W. R. Bloor. 
Sample 70. ( Shedd. 1910. p. 200-202. 22, 206, 307. 320. 321; 
Glover, 1941, p. 233, 282, 2, 350, 351.) Clay, light-yellow, sandy, 
plastic; about 6 ft thick. Mineralogy. Index and geologic map, 
generalized geologic section. Physical properties, firing tesu, micro- 
scopic description. Use: Face brick, terra cotu.  

*224. Stevena County. [NW: sec. 3. T. 37 N.. R. 37 E.],Kelly Hill. Napoleon 
mine. ( Zapffe. 1949. p. 20, 2.) Limonite, brown, soft; occurs as 
thick mantle. Tonnage estimated. Sample of oxidized material; not 
typical of depooit. Former use: Low heat cement, flux. *Analysis 
shows 3.1 percent S; suggests 6.9 percent excess Fe&s MgO and Ca0  
not calculated as cubonate. 

225. Thurston County. Pleistocene. [T. 18 N.. R. 2 W .].towo of Olympia. 
Analyst. W. R. Bloar. Sample 86. (Shedd. 1910. p. 275. 276. 307. 
320. 321; Glover. 1941. p. 301. 340, 352. 353.) Clay; light gray when 
dry; slightly greenish when wet; fine grained; free from grit; fairly 
plastic. Physical properties. firing tests. Possible use: Brick, muctural 
ware. 

* 226. Thurston County. Holocene. S E ~ S W ~  sec. 6. T. 17 N.. R. 1 E., 9 miles 
east of Olympia. shore of Lake St. Clair. ( Patty and Glover, 1921, 
p. 109; Glover, 1942, p. 21; Huntting, 1956. p. 3.) Limonite. 2-6 ft 

thick. Tonnage estimated. Index map. Former use: Paint pigment. 
*Analysis suggests 5.8 percent excess Alfls. 43.1 percent exceu Fefll. 

Whatcom County. Early Tertiary. Nh sec. 2, T. 39 N., R. 4 E., 4 milea 
east of wwn of Everson. Sumas M y n u i n  Iron depait .  Analyst, 
W. H. Ott. (Moen, 1962, p. 105, 109, x-112, plr. 1, 4.) Mineralogy. 
Average bulk density of five samples 3.0. Tonnage ertimated. Index 
and geologic m a p ,  geologic sections. Use: None. 
*227. Sample 1. Silutone, medium-brown. Channel sample taken 

across 5.0 It. *Analysis suggests 9.6 percent excess Altos. 
20.9 percent exceu FeP,. 

*228. Sample 2. Claystone, grayish-red. Channel sampler taken acrou 
4.5 ft. *Analysis suggests 8.5 percent excerr Alfls, 27.0 per- 
cent exceu FqOs. 

*229. Sample 6. Claystone, grayish-brown. Channel sample taken 
across 3.0 ft. *Analyrir shows 0.9 percent C r A ;  ruggem 9.7 
percent exceu Alfls. 21.7 percent exceu Fe@s. 

230. Sample 7. Claystone. grayish-brown. Channel sample taken 
across 3.0 ft. 

231. Sample 5. Siltstone, medium yellowish-brown. Channel sample 
taken acrac 5.0 It. 

Whatcom County. Eocene. Chuckanut Formation. SEA sec. 12. T. 40 N.. 
R. 4 E., 3 miles wutheut  of town of Sumas. Denny-Renton Clay and 
Coal Co., old clay mine. Analyst, A. G. Smith. Sample 91. ( Shedd. 
1910, p. 286-288, 320, 321; Glover, 1941, p. 306, 311-313, 352, 353.1 
Clay. Index map, detailed measured section. Former we: Terra cotta. 
fir- "I.., ...- -.- I ' 

233. Whatcom County. Pleistocene. [Sec. 33, T. 39 N., R. 2 E.],town of 
Brennan. Olympic Portland Cement Co. pit. ( Shedd. 1913, p. 217; 
Glover, 1941, p. 319. 341. 352. 359.) Clay. Firing mu. Pouible 
use: Brick, tile. 

234. Whatcom County. Pleistocene. Sec. 9, T. 40 N., R. 5 E.. about 5 mil- 
northwest of town of Kendall. Jacobs farm. Analyst. A. A. Hammer. 
Sample 61. ( Shedd, 1913, p. 209, 213, 211, pl. 21; Glover, 1941, 
p. 319, 352, 353; Moen, 1962, p. 85, 86, pl. 1.) Clay, g a y  to yellow, 
fine-grained, no grit. Index and geologic map, geologic tectioru. 
Pacible we: Brick, portland cement [implied]. 

235. Whatcom County. Pleistocene. [Sec. 34, T. 40 N., R. 5 E.].near 
Kendall, along railroad. Analyst. A. H. Cederberg. Sample 4. ( Landes, 
1905 [1906], p. 319; Glover, 1941. p. 319. 352. 353.) Clay; a t  least 
50 ft rhlck. Possible use: Cement. 

'236. Whatcom County. Sec. 2, T. 39 N., R. 4 E., and aec. 35, T. 40 N., 
R. 4 E., 3 miles wutheatt of Nookvck station. Sumas Mounuin deporits. 
( Zapffe, 1949, p. 53, 54, 55.) Depwit: [Iron-bearing rock] laterite, 
brown to red, mainly fine grained, massive, detue; maximum thickneu 
30 ft. uaually 20 ft. Tonnage estimated. Possible use: Pigment. 
production of i rw .  *Analysis suggerts 3.9 percent exceu AL@s, 17.8 
percent exceu F a .  

237. Whiunan County. Sf NE; sec. 4. T. 17 N.. R. 45 E.. 1 mile wuth of town 
of Garfield, roadcut. Analyst, under direction of W. C. Bowden. Sample 
339. ( Kerr and Kulp. 1949. p. 89. 70. 72; Kerr and othen, 1949, p. 35, 
fig. 17; Kerr and othen, 1950a. p. 42; Kerr and others. 1950b. p. 23. 40. 
55; Wheeler and Burkhardt. 1950. p. 71. 80. 81; La Habra Laboratory. - 
California Research Corporation. 1950. p. 132; Bray and Stevens. 1950. 
p. 93, 102; Hunr, 1950, p. 109, 117.) Nontronite, green. waxy. 
massive; in veins 1-3 It thick. Mineralogy. Index map. Differential 
thermal analysa curve. base exchange capacity. size composition. 
X-ray data, spectrogram. infrared spectrum. 

238. Whiunan County. Sec. 4, T. 17 N.. R. 45 E.. 1 mile south of Garfield. 
roadcut. Analyst. N. Davidson. ( Allen and Scheid. 1946. p. 297. 298.) 
Nontro~lite, yellow; ill veins 1-6 m. wide. Optical properties. 

239, 240. Whitman County. [T. 18 N.. R. 45 E.].near Garfield. Nonaonite. 
Physical properries. 
239. ( Oahaus. 1953, p. 406, 410.) 
240. ( Osthaus. 1956. p. 302.304. 318, 320.) 

241. Yakima County. Holocene. [T .  13 N., R. 18 E.],Nonh Yakima. 
C. A. Rhodes property. Analyst, W. R. Bloor. Sample 95. ( Shedd. 
1910, p. 320, 321; Glover, 1941, p. 332. 341, 352, 353.) Clay. 
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Table 5.-Analyses of aamples from Alaska. Idaho. Oregon. and Washingtoohcontaining clay and carbonate each l eu  than 15 percent: clay and carbonate each greater than 
uncanbined silica (Group E), common- and mixed-rock categories 

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

Alaska 
1 2 3 4 5 6 I 8 9 *10 11 12 13 

5085-8 50E5-I 5085-12 5086-2 50823-3 50852-55 50852-54 50852-19 508156-2 508156-10 508154-40 508154-41 508154-42 
Si01 ------------ 18.0 16.3 32.8 33.00 43.83 41.6 41.8 25.5 24.0 21.3 28.1 22.5 21.55 
A l p ,  ----------- 1.8 .95 3.2 13.1 12.59 12.6 11.2 5.6 7.1 14.6 6.55 4.15 4.35 
F@s --,-------- 1.0 1.1 1.6 2.08 6.19 4.2 4.3 2.1 4.4 11.4 2.88 1.43 1.85 
MgQ--- - - - -- - - - - .91 .59 .62 3.89 3.82 2.6 2.1 2.0 2.0 1.3 3.1 1.5 3.0 
CaO ------------- 31.0 31.8 21.9 18.2 13.85 14.5 19.9 33.5 31.0 21.6 29.2 31.0 35.1 
N a p  --- --------- .48 .48 .82 ::: ) 4.10 [ ::: 1.7 1.3 ------ ,----- ------ ------ ------ 
K& - - - - - - - - - - - - - .28 .34 .39 1.5 .I0 ----- - ------ ------ ------ ------ 
H@------------- ------ ------ ------ '5.29 ----,- ------ ,----- ,----- ------ ,a_--- ------ ------ ------ 
Ti01 - ------ -- - - - - -- -- - - - - -- - - - - -- - . lo  .92 ------ ------ ------ ------ ,-,--- ,----- ------ -----, 
P P r  ------------ ------ ------ ------ ------ l.19 .12 .14 .06 . O l  .25 ------ ------ ------ 
SOs------------- ------ ------ ------ ------ ------ .19 ------ .64 1.26 1.24 . O 1  .01 .01 
NaCl+KCl-------- ------ ------ ------ ------ ------ ------ ------ ------ .80 .62 ------ ------ ------ 
I g n i t i o n l m  ------- '39.3 '40.0 '36.8 '18.55 '13.91 14.2 16.9 28.2 '25.4 '11.4 -,---- ------ ------ 

Total ------- C98.81 C91.61 C98.11 7[95.5]C100.001 C99.41 C99.53 99.6 96.0 95.1 C10.41 C61.21 C66.51 
Class -,-,-------- ::.16.68 13,15.69 25.31,40 7,46,41 14,54.20 21,48,22 11,44,29 13,22.59 6.32.57 0,39.35 14.21,59 12,18,69 12.18,lO 

CaO/MgO--------- Calcite Calcite Calcite Ma*edan calcite - - - - - - - - - - - - - - - - - - Magnedan Magnesian Magnesian Magnesian Magnesian Magnesian 
calcite calcite calcite calcite calcite calcite 

Alaska-Continued 
14 15 16 17 18 19 *20 *21 *22 *23 *24 

508154-121 508155-1 508155-135 508155-136 508155-139 508124-20 508124-15 508124-18 508124-16 508124-17 508124-14 - ~- 

Idaho 
*25 26 

1184-8 llE9-5 
Si02 ----------,- 18.0 21.4 26.0 19.0 22.8 28.6 11.8 21.4 19.2 19.8 15.8 18.4 21.5 
AltQ ----------- 4.82 5.90 8.90 

l 5  5.25 ) '8.2 '5.4 '6.8 '6.4 '6.2 '4.2 ( 6.6 
Fe20a ----------- 2.18 1.70 4.30 1.05 1.35 .9 
FeO-----,------- ------ -,---- ------ ------ ------ ------ ------ ------ ------ ------ -,---- ------ 1.4 
MgQ ,----------, 4.9 1.1 .6 .1 .1 5.3 3.1 5.4 3.3 5.6 6.2 ------ 3.3 
CaO ----,-------, 34.8 31.0 31.0 41.0 31.6 29.6 29.3 33.3 38.3 35.0 30.9 25.0 30.3 
Nap------------ ------ ------ ------ ------ ----,- ------ ------ ------ ------ ------ ------ ------ .68 
K,O------------- ------ ------ ------ ------ ----,- ------ ------ ------ ------ ------ ------ ------ 1.7 
H&+ ........................ ------ ------,-,-,- '1.1 '1.9 '.9 '3.1 '1.6 '6.5 ------ 
H I ~ -  ------------ ------ ------ ----,- ------ ------ '1.16 '-81 '1.08 '.?I '1.05 '.12 ------ 
TiO*-,-,-------- ------ --,--- -,--,, ------ ------ ------ ------ ------ ------ ------ ------ .3 1 I.4 .23 

Pp'------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 10.2 . O l  
MnQ------------ ------ ---,-- ------ ------ ------ ------ -,---- ------ ------ ------ ------ ------ .12 
Cot  ----------- - - - - - - - -  ----, ------ ------------ 20.9 12.3 24.2 20.6 24.9 16.2 4.6 26.2 
SO, --------- --- 2-15 .62 ------------------ 1.3 18.6 3.0 8.15 3.1 16.05 U3.4 '.31 
NaCl--,--------- ------ ------ ------ ------ --,--- .01 .01 .01 .O1 .01 .01 ------ ------ 

Total ------- C66.81 C61.11 C10.81 C66.31 C61.11 C96.21 C95.81 C96.11 C95.41 C91.31 C96.61 '[91.01 100.7 
Clasa ------------ 1,20,69 9.22,68 5.31.51 9.18,13 12,19.67 15,24.46 9,15,21 10.20.53 8.18.46 9.18.55 9.12.35 10,43,10 15,22.58 

Magnedan 
calcite calci te  Calcite Calcite Calcite 

Magnesian Magnesian Magnesian Calcareous Magnedan 
CaO/MgO--------- 

-- 
calcite ------ -- calcite calcite calcite dolomite ------ calcite 

Idaho-Continued 
21 *28 29 30 31  32 33 34 35 36 31 38 39 

l lE4543  llE15-2 llE15-3 1lE35-35 1lE35-6 11835-40 1lE35-36- 11835-37 11E35-2 11E35-16 1lE35-20 1lE35-22 1lE35-17 

SiOI ------------ 23.84 22.5 '1.52 '11.2 31.94 '44.8 l l 8 . 5  '19.0 31.28 18.42 31.20 41.34 23.96 
Al& ----------- 4.68 ] 1.17 12.0 { ::: ) 13.4 
F e p ,  - - - - - - - - - - - - - - - - - - - - - - - 9.2 ( : 1 2 . 8  8.29 1 15.63 9.16 

MgQ ,----------- 8.51 1.4 38.28 1.4 3.14 4.6 1.6 .3 1.42 2.85 2.54 4.04 1.81 
CaO ------------- 24.39 21.8 1.18 34.9 23.28 19.2 31.2 40.2 25.16 36.46 25.80 20.06 35.61 
N a p  + K& ----, -, - --- --- ------ --, --- -----, l .88 ------ ------ ------ ------ ------ ------ ------ ------ 
H&+ ....................... "15.41 ------ 
H@- - - - - - - - - - - - - - - - - - - - - - - - '1.06 ------ ) 2.- ------ ------ ------ ------ ------ ------ ------ ------ 
P p ,  ------------ '6.02 8.9 ------------ ------------ ------ ------------------ ------------------ 
Cot  ------------ 23.55 13.4 34.91 '35.8 18.21 '11.0 "33.6 '31.4 ------ ------ ------ ------ ------ 
V--------------- .02 .ll ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Cr-------------- .03 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Organicmanu ------ '6.36 '23.3 ------ ------ ------ ------ ------ ------ -----, ------ ------ ------ ------ 

Total------- C91.461 C95.91 100.19 [101.3] 100.00 C99.01 C100.11 C96.01 C11.341 C66.021 C16.981 [81.01~] C10.601 
Class ------------ 16.20.49 15.31.25 5.21.61 0,34.65 11.31,40 22.39.30 3,21.10 11.15, l l  16,38.44 5.24.1118,33.45 15,46.33 9,21.61 

CaO/MgO-,,-,,,-- Calcite Calcite Magnesite 
Magnesian Calcite Magnedan Magnedan Magnedan Magnesian Magnesian 

calcite calcite ------ - .- - -. calcite ' c a l s e  calcite calcite calcite calcite 

'1~niti0n loss a t  600% ( C.L. Grant. oral ' ~ a  , N ~ . K ,  determined by flame photometer; SiOz V:06 = 0.69 percent. MOO, = 0.07 percent. 
comm.. Jan. 29. 1965). determined gravimetrically; other elements determined F = 0.2 percent, ignition l w  = 28.1 percent; subtotal=91.1 

'~10s.  spectrochemically. Sample dried at 110%. percent, l eu  0 = 0. l percent. 

'Includes ignition l a 3  due to oxidation of FeO. ' ~ 8 .  'lncluder insoluble. 
'CG ( C.L. Grant, oral commun. 'comb. HIO. 'Acid insoluble (chiefly S i 0 3 .  

Jan. 29, 1965). ' ~ r e e  HIO. "Alkalies and undetermined. 
' ~ e ~ o r t e d  as 10s. COX. H@, organic. lls. "Above 105.C. 
'cox,  4000- 1, OWC, direct combustion. '~ulfur soluble in aqua regia, calculated as FeSz. ' k l o w  105.C. 

Sample 9, ignition loss = 26.6 percent. sample 10, 'calculated from reported MgO , CaCOs, P and ( a ) C  . 
ignition loas = 21.9 percent; not included in total. ' Lott on ignition (chiefly C w  . 



ANALYSES OF SAMPLES 61 

Spectrochemical analysis of sample 4 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Alaska Alaska- Continued 

[ Values in ppm. ND =not  detected (less than 1 ppm) , e =extrapolated value I 

1. 2. Anchorage quadrangle. Holocene. [Sec. 11. T.  17 N.. R. 1 W.], Knik 
Arm area, Wasilla Lake. Analysts. E. A. Nygaard, S. M. Berthold. 
(Moxham and Eckhart, 1956, p. 3, 6, 8, 12-14, 15, 16, 18, 19, pl. 1.) 
Marl. white to very light gray, plastic; c o n t a z  mollusk fragmenu and 
plant remains. Composite sample. Tonnage estimated. Index and geo- 
logic maps. geologic section, columnar sections. Possible use: Portland 
cement. 
1. Auger hole 2. sample 4. 2. Auger hole 3, sample 5. 

3. Quadrangle, age. analysts, reference, maps, and use as in samples 1. 2. 
[Sec. 33, T. 18 N.. R. 1 E.]. Finger Lake. Auger hole 3, sample 6. 
Marl; light tan when wet; buff to grayish white when dry; at least 8-21 f t  
thick where drilled; overburden. Tonnage estimated. Columnar section. 

4. Arctic quadrangle. Permian and Triassic, pan of undifferentiated 
Sadlerochit and Shublik Formations. [About 3.1. 13.71, rolling foothills 

on north side of Porcupine Lake, Brookr Range. ( Ugolini, Tedrow and 
Grant, 1963. p. 115-118, 119-122.) Shale, black, hard. Mineralogy, 

thin-section description, pH values. C/N ra t i a ,  differential thermal 

analyw, cation-exchange capacity. 

5. Blying Sound quadrangle. Holocene [implied]. Lat 5932'  N., 
long 148*45' W., off southern Alaska coast. Analyst. Willard Woodstock. 
Sample 4. ( Tyler, 1931, p. 12-15, 16-20.) Mud, bottom sample, foooil- 
iferous. Depth of water 216 ft. Mineralogy. Index maps. 

6, 7. Healy quadrangle. he-Devonian. [About 6.75-7.35, 7.5-7.71, ridge 
southwest of mouth of West Fork. Windy Creek area. Analysts. 
A. C. Vlisidis. Leonard Shapiro. Lab. Nos. 1915C. 1940C. ( Moxham. 
Eckhart,and Cobb, 1959, p. 69, 68-91, 92, 2, pl. 11.) Argillite, red. 
green,md yellow, mottled; about 200 f t  thick; little overburden. Tonnage 
estimated. Index and geologic maps, geologic sections. Poorible use: 
Cement. 

8. Quadrangle, reference. m a p ,  sections, and use as in samples 6. I. 
Devoniad ?). 15.8-6.7. 7.8-8.01. headwaters of Wen Fork of Windy 
Creek. Analysts, Leonard Shapiro. L. E. Reichen. S. M. Berthold. 
Lab. No. 1927C. Limestone, dark- to bluish-gray, fine-grained, very 
dense, massive, locally banded; weathers light gray. Chip sample. 

9. 10. Healy quadrangle. Middle Devonian. 15.8-6.7, 1.8-8.01, headwaters of 
West Fork of Windy Creek. Samples 502, 510. ( Warfield, 1962, p. 3, 12, 
13, 15-18.) Limertone, dark-gray to  blue-gray , fine-grained, d e w .  
recrystallized, contains calcite veinlets. Estimated thickness 3.100 ft. 
Representative sample from channel 50 ft in length. Index and geologic 
maps. Possible use: Portland cement, mineral wool. 
*lo. Analysis suggests 15.6 percent gypsum. 6.6 percent excess ALPS. 

5.1 percent excess FetO,. 
11 - 13. Healy quadrangle. Paleozoic, possibly Devonian. [Secs. 8. 17. T. 17 S., 

R. 7 E. unnurveyed] . southern slope of Alaska Range in southeastern corner 
of Mount McKinley National Park. Northern Empire Development Co. 
Analyst. H. E. Peterson. ( Rutledge and others. 1953, p. 4, 91. 93. 98- 
101, 109. 112, 114. 123, figs. 1. 3. 35-37. 39-41.) Limestone, black, 

fine-grained, contains calcite veinlets, shale partings. Total depth of 

diamond-drill hole 395 ft. Index and geologic m a p ,  geologic section; 

log of drill hole 8. Pouible use for deposit: Portland cement; magnesia 

content often high so that complex mining and thorough blending may be 

required. [For other analyses from same drill hole, see samples 59-61. 
group F,; samples 419-491. group Fa.] 
11. Depth 390-395 ft. 
12. Depth 385-390 ft. 
13. Depth 380-365 ft. 

14. Quadrangle, age. locality, analyst, reference, m a p .  and use as in samples 
11-13. Limestone. black. silicified; depth 575-5230 ft. Total depth of 
diamond-drill hole 620 ft. Geologic section. log of drill hole 9. [For 
other analyses from same drill hole, see samples 23-25, group B; samples 
4. 5. group C; samples 62. 63 group FI; samples 492-608, grwp F2.J 

15. Quadrangle, age. locality, analyst, reference. maps, and use as in samples 
11-13. Limestone. black. fine-grained; depth 280-2234 ft. Total depth 
of diamond-drill hole 284 ft. Geologic section. log of drill hole 11. [For 
other analyses from same drill hole, see sample 6. group C; sample 64. 
group F1; samples 649-102. group Fa.] 

16 - 18. Healy quadrangle. Triassic. L2.45-2.75, 2.85-3.31, West Fork of Chulitna 
River. Analyst, H. E. Peterson. Samples 192. 191. 188. ( Rutledge and 

V -------------- e160 
Cr ------------- 281 

others, 1953, p. 4, 81, 118-120, 123, figs. 1, 3, 26, 43.) Outcrop 
description: Limenone. white to gray, fossiliferous; fractured and weathered; 
interbedded with siliceous material. Index and geologic maps. Possible 
use: Cement, rock wool. 

19 - 24. Sitka quadrangle. [ 19.0. 16.251, Chichagof Island, lyoukeen Cove. 
Gypsum-Camel deposit. Analyst, H. E. Peterson. ( lermain and Rutledge. 
1952. p. 1. 3. A. 5. figs. 1-6.) General: Gypsum. mostly white. fine- 
grained. translucent. Overburden. Index and geologic maps, geologic 
sections, measured section. 

19. Sample 1. Clay, blue and brown; with gypsum. 
W0. Sample 6. Gypsum, some clay seams. *Analysis suggests 40.0 

percent gypsum. 5.4 percent more MgO and CaO than required 
for carbonate. 

%I.  Sample I. Gypsum with some gravel. *Analysis suggests 6.4 percent 
gypsum. 9.6 percent more MgOandCaO than required f i  carbonate. 

*22. Sample 8. Gypsum with some gravel. *Analysis suggests 11.5 percent 

gypsum. 5. I percent more MgO and CaO than required for carbonate. 

*23. Sample 9. G y p m  with wme gravel. *Analysis suggests 6.1 percent 
gypsum, 8.3 percent more MgOand CaO than required for carbonate. 

Mn -------------- 75 
Ni -------------- e261 

*24. Sample 17. Gypsum with some clay seams. *Analysis suggests 34.5 
percent gypsum, 1.3 percent more MgO and CaO than required 

for carbonate. 

Co ------------- 6.2 
cu ------------- 155 

Idaho 

-5. Bear Lake County. [Pe,rmian. Phmphoria Formation, Meade Peak Phosphatic 
Shale Member. T .  14 S., R. 43 E.] . Paris Canyon. Metals Reserve Co. 
Lot No. 6-15. ( Ravitz and others, 1949, p. 308. 309. 314.) Shale. Use: 
None. *Analysis shows 3.4 percent S; 0.1 percent V@S; suggests 24.2 
percent phosphate. 5.1 percent more CaO than requiRd for carbonate. 

26. Banner County. Precambrian, Wallace Formation. T .  56 N., R. 2 E., 
southeast end of Howe Mountain. Quarry. Analysts, P. L. D. Elmore, 
S. D. B o a ,  I. H. Barlow. Gillison Chloe. Lab. No. 155260. ( Hanison 
and Jobin. 1963, p. K3.  K15, K36. E. pl. 1.) Limestone. blue-gray. 
Index and geologic maps, geologic sections. Poorihle use: Cement. 

21. Caribou County. Phaphoria Formation [Meade Peak Phaphatic Shale Member. 
Secs. 2. 11. T. 8 S.. R. 42 E.] Conda mine. Sample S5. ( Emigh. 1958. 
p. 21. 2, 30, fig. 1.) General: When fresh, phosphatic dolomitic shale. 
black, fine-grained, dense; when weathered, shale, brown, fossiliferous; 
17-24 ft thick. Mineralogy. thin-section description. Index map. 

*28. Caribou County. h a p h o r i a  Formation. [T. 8 S.. R. 42 E.], wwn of Conda. 
( Stickney and Wells. 1955. p. 8 .10 .  11.) [Limestone. phosphatic. argil- 
laceous]; 18 ft thick. Composite of channel samples. Beneficiation tests. 
Poorible use: None [implied] . *Analysis suggests 21.1 percent phosphate. 

29. Caribou County. Possibly Tertiary or Quaternary. [T. 9 8.. R. 42 E.] , 
within 4 miles of town of Soda Springs. Analyst, E. V. Shannon. Sample 
94140. ( Yale and Stone, 1923, p. 12, 2; Mansfield, 1921, p. 2,333,  
334, pls. 1, 19.) General: Hydromagnesite, white, earthy -textured, friable. 
amorphous; 2-4 ft thick. Index and gtologic m a p ,  generalized columnar 
section. Possible use: General uses of magnesite including refractories. 

30- 34. Nez Perce County. Late Triassic. ( Savage, 1965, p. %, 18b, lac, 19, 20, 
pls. 1, 2, fig. 1.) Tonnage estimated. Index and geologic maps, geologic 
section. Possible use: Portland cement. 
30. 31. Martin Bridge Formation. N W ~  rec. 34. T. 32 N., R. 5 W.. 

Lime Point. 
30. Analyst. Huey-rong Hsi. Sample 2Km. [Limestone.] 

Pouible use: Aggregate, ballast, flux. lime. 
31. Analyst, A. B. Lort; collector. H. S. Gale. Lab. No. 3147. 

( Eckel. 1913. p. 136-138. 139.) Shale. average from 
prospect pit. Use: Portland cement. 

32, 33. Hurwal Formation. SE; sec. 36. T. 33 N.. R. 5 W.. near mouth 
of Madden Creek. Analyst. Huey -tong Hsi. Samples. 3Hh. 
3Ch. Limey shale. 

34. Sec. 34. T. 32 N.. R. 5 W.. east of Lime Point. Sample 41s. 
[Limestone.] Possible use: Aggregate, ballast, flux, lime. 

35- 39. Nez Perce County. [Late Triassic. Sec. 34, T. 32 N., R. 5 W.], Lime 
Point. Samples 1-5. ( Shedd. 1913, p. 119.) Shale. 
35, 36. Analyst, Elton Fulmer. 
31 - 39. Analyst. H. C. Johaoseo. 

ZR ------------ 665 
Ga ------------- .85 

Mo -------------- ND 
Sr -------------- 282 

Sn --_---------- 1.8 
BL ------------ 1120 



CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS I N  ALASKA, IDAHO, OREGON, AND WASHINGTON 

Table 5 . - A n a l y ~ s  of tamples from Alaska, Idaho, Oregon, and Washington.containing clay and carbonate each len  than 15 percent: clay and carbonate each greater 
than uncombined silica (Group E), common- a d  mixed-rock categories-Continued 

Chemical analyses-Continued 

Idaho-Continued 1 Oregon 

40 4 1 42 43 1 44 45 46 41 48 49 50 5 1 52 

11835-19 11835-15 11E35-18 1lE40-9 1 3683-30 36810-40 36815-6 36827-10 36821-8 36827-6 36821-11 36827-9 36827-12 

SiO' -,,-,------- 35.14 17.74 26.87 31.88 17.35 45.2 31.71 32.64 31.32 18.30 33.06 31.86 34.24 

F e p ,  - - - --- - - - -- 13.65 9.08 11.84 { "I3 ] 6.13 { zli:: ------ 9'80 ) 'lS.24 16.50 'lO.30 1 4 8 2  
3.96 

'4.75 '9.45 
FeO -,----------------- ------ --,--- '4.33 ------------ ------------------  ------ - ---- - 
MgQ ---------,-- 3.47 2.16 2.M '8.96 '.61 18.3 4.19 '4.58 '3.06 '1.98 '2.51 '1.59 '4.62 

CaO -,-,-,------- 25.01 39.13 31.15 '13.50 '40.69 .I8 21.56 '20.41 '24.93 '36.65 '25.23 '28.95 '21.65 

Na#+ K,O -----,-- ------ ------ --,--- 4.00 ------ ------ -,---- ------ ------ ------ ------ ------ ------ 

Ni-------------- ------ ------ ------ ------ ------ 1.7 ---,-, --,--- --,--- ------ ------ ------ ------ 
Co-----------,-, ------ ------ ------ ------ ------ .O 13 ------ ------ ------ ,----- ------ ------ --,--- 

Total --,--,- [77.93] C68.111 C12.601 99.29 C98.693 [19.8] 99.21 C97.901 C98.721 C98.171 C98.161 C99.311 C99.471 

Clan ----,------- 13,40.41 3.21.61 1,35,55 22.26.43 1.18.14 29.34,32 10.31,45 0.54.46 4.45,51 1,29.70 8.41.50 13.32.55 10,41,48 

Magnedan Magnedan Magnedan 
Dolomite Calcite ------ Magnesian Magnerian Magnesian Magnesian Magnesian Magnesian Magnesian 

CaO/M@--,-,,--- 
calcite calcite ~ a l ~ l t e  calcite calcite calcite calcite calcite calcite calcite 

I 
Oregon-Continued I Washington 

Alp'  ----------- 6.58 4'11 ) 15.66 7.01 19.98 ( l::;: 
4.21 6.54 9.69 20.10 8.18 8.61 

Fep ,  ----------- '5.10 '4.05 1.86 2.90 4.76 3.58 2.26 3.42 
MgQ -----------, '2.05 '1.69 2.14 '.42 '2.18 Trace 1.05 1.85 2.84 2.31 1.49 1.80 
CaO ------------- '31.25 '31.87 31.58 '41.42 '10.53 28.72 38.85 34.56 35.91 21.22 32.42 21.82 
HzO- ----------- ------ ------ '3.56 4.42 ------ ------ --,--- ------ ------ ------ ------ ------ 
CO' ------------ '31.47 '31.51 20.24 '32.96 '10.65 '21.11 '21.13 '21.82 '21.10 '19.24 '23.00 '11.63 

T a a l  ------- C98.431 C98.171 C97.861 C99.91][96.18] 99.06 98.19 98.01 99.66 99.06 98.32 99.11 

Clan --- 0,21.11 6.23,11 0.44,45 6.19,15 19.51.23 0,46.51 15.17.59 16.21.44 2.41.41 0,56,32 12.32,46 21.34,33 10,17.59 

Magnedan Magnesian Magnesian Calcioe ------ Calcite Calcite 
Magnesian Magnedan Magnsrian Magnedan Magnesian 

CaO/Mp----,---- 
calcite calcite calcite calcite calcite calcite calcite calcite 

Washington-Continued 

66 *61 68 *69 I0 71 12 13 74 75 76 77 
4684-50 4684-47 46F.4-45 46E4-59 4684-54 4685-2 46810-2 46816-6 46816-5 46816-4 46823-5 46823-6 

Si02 .................... 35.15 39.91 20.92 40.10 43.19 41.96 18.9 31.06 16.46 13.86 25.17 26.84 
All% ---------------..-. 9.26 l2.02 5.44 1 13.04 1.06 ] { ] i ( : i y13., 

FeaOl ------------------- 5.25 3.11 2.60 3.88 1.16 6.26 
MgCL .................... 2.24 2.05 2.00 1.98 1.92 2.20 '2.2 2.11 .84 .44 1.51 1.45 
CaO ,------------,------ 28.05 21.36 40.93 24.89 22.52 19.88 '31.0 25.11 40.66 41.66 34.26 33.42 

S----------------------- ------ --,-,, ------ --,,,- ------ ------ Trace ------ ------ ------ ------ -----, 
Ignition lo& ---------,----- 17.83 15.15 28.84 13.83 14.77 15.06 '31.4 20.04 '32.14 32.61 '24.63 '23.89 

Total --,------------ 97.78 100.20 100.13 96.95 97.20 C96.421 C98.81 [91.78] c99.593 C96.391 C98.961 C99.561 

Clan-  ------------- 13.40.32 14.45.25 8,23,60 14.46.22 19.42.25 15.48.24 1.20,ll 4.52.34 2,26.69 1,22,70 3.39.48 4.40.46 

Magnedan Magnesian Magnesian 
CaO/M@----------------- ------ ----,- calcite ------ ------ ------ Calcite Calcite MaBneSian Magnesia'' 

calcite calcite calcite calcite 

See following page for footnotes. 

Specuochemical analyses 
C The metallic elements not detected in rhe spectrochemica1 analysis: Li@.&O .Bpl ,Scp8  3.0 ,ZnO , G a p I  ,GeOt tA@l,Ypl, Nbps,MoOI,Ru ,Rh, Pd,CdO ,InpI,SnOt ,Sbp , ,  

TeO' ,C@ .La@, ,CeOa , P r p ~ ~ N 4 0 ~ , S m ~ O ~ , E u @ ~  , G d p t  ,Tb2OstDy:OI , H ~ l , E r p ~ t T m p s I Y b ~ O ~ I L ~ ~ O ~ t  HfO: ,TapI,WO, .RetQ .Os ,Ir ,Pt ,Au .TlzO',PbO ,Bi t0 t tTh4  UOa I 
14 16 71 

N a A  ----------- 0.86 1.17 1.27 
K f i  ------------ .I1 .90 ------ 
Ti01 -- -- -- -- -- - .ll .078 .22 
VIOl ----------- .00& .036 .032 

74 16 77 74 76 . 77 

CraOl ----------- 0.0030 0.0023 0.0041 
MnO ------------ .35 6.84 3.00 
NiO -,---------- .003 ,066 .044 

CoO ------------ ------ .0053 .006 

CuO_ --,--,------ 0.0026 0.035 0.031 
SrO ------------- .019 .022 .02 
ZrO, --------,--- .010 .012 .013 
AgrO -----..------ ------ .0023 .0010 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Idaho-Continued Washington-Continued 

40- 42. Nez Petce County. [Late Triauic. Sec. 34, T. 32 N.. R. 5 W.], Lime 
Point. Analyst, H. C. Johaluen. Samples 6-8. ( Shedd, 1913. p. 119.) 
Shale. 

59. Depth 78- 93 ft. 

60. Depth 44-68 ft. 

61 - 70. Chelan County. N W ~  sec. 14, T. 27 N.. R. 15 E. Rainy Creek deposit. 
43. Shoshone County. Precambrian, Wallace Formation. [SEi T. 47 N., R. 4 E., ( Danner, 1966, p. 82, 387, 393-396, 397.) Limestone, white to gray, 

N E ~  T. 46 N.. R. 4 E.]. 7 miles south of town of Wallace, Foolhen Ridge. medium to coarsely crystalline. Mineralogy. Tonnage estimated. Index 
Analyn, J .  G. Fairchild. Specimen 106. ( Hobbs and othen, 1965, p. 5, and geologic maps. Possible use: Portland cement. 21, pl. 6.) Dolomite, argillaceous. Index and geologic map .  

Oregon 

44. Clackamu County. [T. 6 S.. R. 1 E.]. about 1 mile from town of Matquam. 
Analyst, R. S. Edwards. ( Eckel, 1913, p. 308, 308.) Limestone, 10-25 ft 
thick. Use: Cement. 

45. Douglas County. [T. 29 or 30 5.. R. 6 W .I ,  about 5 miles northwest of town 
of Riddle. Owner, Hanna Development CO. Lot B. ( Cremer, 1954, p. 2, 
5, 5.) Nickeliferous iron-beating rock. Mineralogy. Tornage estimated. 
Pouible use: Source of fettonickel. 

46. Jackson Cwnty. Paleozoic. Secs. 22, 23, 24. T. 39 S.. R. 2 W., north of 
Little Applegate River. Beat Gulch. USED sample 77. ( Hodge. 1938d. 
p. 282, 299, 305, 306,310.) Limestone, black. Index map. Use: None. 

47 - 54. Polk County. Secs. 11, 12, T. 8 S., R. 6 W., about 4 miles routhwert of 
town of Dallas. Portland Cement Co. Analyst a d  collector, R.K. Meade. 
( WUliam. 1914, p. 61. 62.) Limestone beds about 10 h thick. Towage 
edmated.  

47. Core sample 1. Limestone. depth 50-60 ft. 
48. Cow sample 1. Limertone. depth 1-20 ft. 
49. Core sample 6. Limestone. depth 0-10 ft. P d b l e  use: Portland 

cement. 
50. Cote sample 8. Limenone. depth 30-40 ft. 
51. Limestone. brown; from quarry. 
52. Limestone. dark-blue; from quarry. 
53. Limestone. Chip sample from quarry. Possible we: Portland cement. 
54. Limestone. Chip sample. Possible use: Portland cement. 

61 - 63. R i l l  hole 54. [For other analyses from same drill hole, see 
samples 294, 295, group B; samples 128, 129, group D; sample 

*61. Depth 149-152 ft. *Analysis suggenr 16.4 percent more 
CaO and MgO than required for carbonate. 

62. Depth 110-128 ft. 
63. Depth 42.5-50 ft. 

64- 68. Drill hole 55. [For other analyses from same drill hole, tee sample 
26. group C; samples 123-126. group F1.1 

64. Depth 199.7-205 ft. 
65. Depth 177.5-198 ft. 
66. Depth 174-171.5 ft. 

167. Depth 60.5-91.8 ft. *Analyslr suggeru 15.5 percent more 
MgO and CaO than required for carbonate. 

68. Depth 44.5-51 ft. 

69. 70. R i l l  hole 56. [For other analyrer from same drill hole, aee 
sample 296, group B; ampler 127, 128. group F1; samples 37, 
38. group Ft.1 

169. Depth 138-151.3 ft. *Analysir suggesu 14.8 percent mote 
MgO and CaO than required for carbonate. 

70. Depth 25-32 ft. 

71. Clallam County. Cretaceous and Tertiary, Soleduck Formation. [T . 28 N.. 
R. 4 W.. T. 29 N.. R. 3 W.. unsurveyed], Greywolf Valley. ( Danner. 
1966, p. 82, 428, 429.) Limestone, red. Index and geologic map. 

55. Polk County. secr. 1, 2, 11, 12, T.  8 S., R. 6 W., 3 miles from Bridgeport. 72. Ferry County. [T. 36 N., R. 32 E.1, a few miles west of town of Republic. 
Oregon Portland Cement Co., Dallas quarry. ( Stafford, 1904, p. 6, 2. 8. Analyst, A. H. Cederberg. ( Landes. 1905 [1906], p. 381; Darton. 1909. 
110; Oregon Dept. Geology and Mineral Indusliies. 1943, p. 66.) Lime- p. 5.) Limestone, bluish, compact. Poorible use: Cement. 
stone, blue, fine texture. Tonnage estimated. Use: Building stone. 
Possible use: Cement. 73. Jeffetwn County. Soleduck Formation. Sec. 7. T. 27 N.. R. 3 W. Tuba1 

Cain mine. ( Dannet, 1966. p. 82. 428. 429.) Limestone, red. Iodex and 
56, 57. Sknnan  County. [T. 2 N.. R. 16 E.] , routh of town of Ruhu. ( Eckel. 1913. geologic map. 

p. 309.) Alternating layen of limestone and volcanic uh. Poolble use: 
cement. 74. 75. leffemn County. Earl%?) and middle Eocene, Creacent Formation. Center 

58. Analyn, R. S. Edwardr. LimMone. 1-2 A thick. 
57. Analyst. R. K. Meade. Volcanic a d .  

Washington 

58. hot in  County. Robably Late Triassic ( Mills. 1962, p. 240). SEi SW i 
sec. 19, T. 7 N., R. 47 E., neat town of Anatone, Lime Hill. Analyst. 
A. A. Hammer. Sample 1. (Shedd, 1913, p. 114-116. 117. 250, pl. 21.) 
Calcareous shale, dark-to light-gray; about 50 ft thick. Index map .  
Pwible use: Portland cement. 

59, 60. Chelan County. Nt aec. 10, SEi sec. 3, T. 27 N., R. 15 E. Soda Springs 
deposit. Ideal Cement Co. R i l l  hole 53. ( Darner. 1966. p. 82. 387-390. 
392. 397.) Limestone, light-gray to white. medium to coarsely crystalline. - 
Minetalogy. Index and geologic maps. Former we: Cement. [For other 
amlysea horn u m e  drill hole. see samples 292. 293. group B; sample 127, 
group D; sample 121, group FI.] 

Footnotes of analyses on preceding page: 

' ~ a m ~ l e s  47-50, iron oxide and alumina; 
sam le 72, iron and aluminum oxides. 

'Calculated from reported FeCOs. MgCOs. 
CaCO,. Fe. P, and (or) MnCO,. 

b x i d e  of iron. 
'Ignition loss, ured as total H@ in computations. 

105°C, 

aec. 18. T. 26 N.. R. 1 W. Pulali Point deporit. ( Darner. 1966, p. 16. 
19, 82, 426, 427, 441, 456.) Limestone, argillaceous, gray, footiliferous. 
Index and geologic map. 

74. Analyst, under rupervision of Mark Adamr; rpecuochemical analyst. 
C. E. Hawey . Sample J 1-1. Composite chip sample. 

75. Composite sample. 

76, 77. Mason County. Crescent Formation. Sec. 4, T. 23 N., R. 5 W. Staircase 
depaoit. Analyst. under supervision of Mark Adams; specuockmical am-  
lyst. C. E. Harvey. ( Danner. 1966, p. 16, 19, 82. 421, 427, 428. 441, 
456.) Limestone, gray, fossillferous; weathersred; beds2-din. thick. Thin- 
section description. Chip sample. Index and geologic map. 

76. Sample M 1-1 taken acrou 100 ft. 

77. Sample M 1-2 taken across 30 ft. 

6~gnition loss. 
T ~ o r .  
'Alkalies. 
' co t ,  calculated from reported MgCO, 

and CaCOs. 
" ~ a m ~ l e  dried a t  1100- llZOG ignition 

lou 1.0000-1.1000c. 



CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS I N  ALASKA, IDAHO, OREGON, AND WASHINGTON 

Table 5 .dna lyaes  of samples from Alaska. Idaho. Oregon, and Washingtorqcontaining clay and carbonate each less than 75 percent; clay and carbonate each greater than 
uncombined silica (Group E).common- and mixed-rock categories-Continued 

Chemical analyses-Continued 

Washington-Continued 

78 79 80 *81 82 83 84 85 86 87 88 89 
46840-98 46840-61 46840-57 46824-26 46826-134 46826-135 46826-136 46826-131 46826-77 46826-76 46826-79 46826-80 

SiO, .................... 20.42 19.64 20.10 2.16 22.64 23.92 24.52 21.64 25.72 15.62 37.40 20.32 
R& .................... '6.60 '4.83 '5.10 21.92 13.28 13.84 15.28 16.08 '15.72 '9.82 '25.14 '12.20 
MgO ----,--------------- '15.34 '14.37 '14.64 1.02 '3.16 '3.64 '5.33 '3.31 '1.74 '2.30 '1.40 '1.74 
CaO -----,--------------- 23.04 25.12 24.74 30.22 '31.38 '29.63 '26.13 '26.39 '29.70 '38.46 '16.64 '34.80 
Ignition lo& --------------- '34.60 '36.04 '35.42 44.62 '28.08 '27.25 '26.32 624.33 25.64 32.82 16.20 29.66 

Total ------, -------- 100.00 100.00 100.00 99.94 98.54 98.28 97.58 97.75 C98.521 C99.021 C96.781 C98.121 

Calcareous Dolomite Calcite Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian 
CaO/MgO -,--------------- Dolomite 

dolomite calcite calcite calcite calcite calcite calcite ------ calcite 

Washington-continued 

90 9 1 92 93 94 95 96 97 98 99 100 10 1 

46826-78 46826-62 46826-63 46826-65 46826-67 46E26-68 46826-69 46826-28 46826-26 46828-14 46829-42 46829-10 

SiOl .................... 32.22 23.54 41.61 48.22 . 32.48 31.96 . 40.5 % 26.04 17.04 , 39.80 19.9 24.83 
A l p '  ---,--------------- 
Fe& ------ ------------- } '20.52 15.20 22.84 ( ':::: } 19.92 18.00 ( I::: } '14.54 ( : I 21.62 ( : ] '5.17 

MgQ ----,,-------------- '1.84 2.38 2.83 2.24 3.42 2.97 2.1 3.32 3.91 '1.39 ------------ 
CaO ..................... '21.91 30.22 15.07 12.10 20.41 22.61 15.4 29.34 40.41 '16.30 "1.0 36.19 
Na.0 + K,O ------ ------ ------ ------ ------ ------ ------ ------ ------ '2.15 ---,-- ------ - - 
S----------------------- ------ ------ ----,- ------ ------ ------ ------ ------ ------ .41 ---,-- ------ 
Ignition lo& --------------- 20.34 ----,- ----,- 11.29 19.77 21.01 15.2 ------ 29.02 "4.32 32.5 30.36 

Total --------------- C96.831 C71.341 C82.351 95.69 C96.001 C96.551 C95.41 [73.24] 100.52 C95.991 'C98.11 97.75 

Class ----,--------------- 0.56.35 0.41.56 3.67.26 12,63.13 0.57.33 2,53,31 6.61,33 2.42,51 1,29,59 4,62,32 13,13,71 15,17,66 

Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian 
CaO/MgO ----------------; calcile ------ ------ calcite calcite calcite calcite calcite ------ Calcite Calcite -- 

Washington-Continued 

10 2 *I03 104 10 5 106 107 110 111 112 113 108 *lo9 
-9-9 v - 1 0  46842-1 a 4 2 - 2  46842-3 46841-234 46843-153 46837-57 46831-171 46831-35 46837-131 

SiO. ------------------,- 16.72 36.45 15.65 22.85 21.63 18.46 41.28 17.61 33.61 28.89 0.63 21.15 

FeO--------------------- ------ ------ ----,- ------ ------ ------ ------ .62 ------ ------ ------ ------ 
MgQ .......................... 13.20 2.30 1.61 1.29 4.05 3.12 16.32 .15 .96 '20 .49 
CaO -------------,- 40.74 16.85 40.25 34.86 39.58 36.34 21.93 30.92 32.67 34.15 '40.85 36.38 
H@+ ------------------- ------ ------ ----,- ------ ------ ------ ------ "3.88 ------ ------ ------ 
H@- ---,--------------- ------ ----,- ------ ------ ------ ------ ------ =Trace ------ ----em 25.50 ------ 
P p s  .................... ------ ------ .033 .046 .055 .047 ------ --,--- .012 .068 ------ .017 

Ignition 1- --------------- 33.37 14.08 '34.49 '29.98 '31.99 '33.41 19.42 '25.08 '26.12 "27.90 '32.27 U35.10 
- 

Total --------------- 98.63 C97.471 C99.053 C98.711 C100.761 C99.411 98.39 100.00 [100.07] C99.051 100.00 C99.301 

Magnesian Magnesian Calcite Magnesian Magnesian Calcareous 
CaO/MgO ----------------- Calcite ------ Calcite Calcite Calcite Calcite 

calcite calcite calcite calcite dolomite 

See following page for footnotes. 

Specaochemical analyses 

[ The metallic elements not detected in the specaochemical analysis: Li20 ,Be0 ,B20s .Scpa,CoO ,ZnO . G a p s  .Ge% .AstOs.Y@s, Nbp5  ,MoO,,Ru ,Rh.Pd d o  .InzOa,SnO~ ,Sb2O8. 

BaO .Te02 ,Cs@ .Laps,Ce02 .PrPa .Nd2O1.Sm2OS.Eu2O~ ,Gd&Tb20sI ~~O~SH~~O~tEr20t,Tm20s,Yb~O~ILu@~ ,HK)Z, TazOr,W0~.Repl -0s ,lr .PI ,Au ,T1ps.PbO ,Bit%, ThOz, UOZ; 
sample 110. CoO=O.OOl percent] 

.. - - -. .- - -- 
Na@----,,----------,-------------------------------------------- 
K&-----,------------------------------------------------------ 
Ti02 ------------------,---------------------------------------- 
V'O' ........................................................... 
Cr2Os----------------------------------------------------------- 

MnO ........................................................... 
NiQ-----,------------------------------------------------------ 

CuO------------------------------------------------------------ 

StO_-----,------------------------------------------------------ 

ZrO, ........................................................... 



ANALYSES OF SAMPLES 

DESCRIPTNE NOTES 

[Underscored page numberr in reference indicate aource of analysis] 

Washington-Continued Washington-Continued 

78 - 80. Okanogan County. Trlouic . T . 35 N.. R. 26 E., about 1.26 miles 
northwest of town of Riverside. ( Bennett, 1944, p. 6-9, 11. 14- 16, pl. 2; 
Bennett, 1945, p. 2, _8.) Deposit description: Dolomite, Light-gray to 
gray to brownish-gray. Fryh sample from outcrop, fragmenu taken every 
5 ft,  uaually for a length of 50 ft. Tonnage estimated. Index and geo- 
logic map.  Porrible uae: General uses of dolomite; refractories, cruahed 
stone. 

78. NEt NWi sec. 26. Owner, N. W. L. Brown. Sample 69. 
79, 80. NWfSWi aec. 23. Samples 116, 108. 

*81. Okanogan County. T, 35 N., R. 26 E.. 3 miles west of Riverside, JobNon 
Creek. Analyst. A. A. Hammer. Sample 20. ( Shedd. 1913, p. 166, 
167. 245, pl. 21.) Limenone, yellowish-white. Index map.  *Analysis 
suggesu 20.6 percent exceu W s .  

82 - 85. Pend Oreille County. Cambrian. Metaline Limestone ( Mills. 1962. p, 38). 
[T. 39 N., R. 43 E.] , 1 mile eaat of town of Metaline Falh, Sullivan 
Creek. Lehigh Portland Cement Co. ( Patty, 1921, p. 83, &4.) Shole. 
dark, thin-bedded. Use: Cement [tmplied] . 

86 - 90. Pend Oreille County. Paleozoic. [T. 39 N.. R. 43-45 E.1. near 
Metalhe Falls, Sullivan Creek. Inland Portland Cement Co. (  anc croft. 
1911. p. 188. 190. E; Eckel. 1913. p. 366.367.) Shale. dark-blue 
or black. Index map. Use; Cement. 

91 - 93. Pend Oreille County . T. 39 N.. R. 43 E.. Meuline Falh, Sullivan Creek. 
( Shedd, 1913, p. 1 8 O , x ,  194, 250, pl. 21.) Shale. Index map.  

91. Sample 9. Porrible use: Portland cement. 
92. Sample 8. 
93. Analyst, A .  A. Hammer. Sample 6. Shale, almost black, finc- 

grained, matified. 

94 - 96. Pend Oreille County. [T. 39 N.. R. 43 E.] . Metaline Falb. Inland 
Portland Cement Co. ( Krejci, 1914, p. 927, 938.1 Shale, calcareous. 
Use: Portland cement. 

97. 98. Pend Oreille County. T. 38 N., R. 43 E.. near town of Cement. Jordan 
property. ( Shedd. 1913, p. 180. 2 3 .  184, 245, pi. 21.) Limertone. 
Index maps. Pouible use: Cement. 

97. Sample 35. 
98. Analyst. A. A. Hammer. Sample 26. Limestone. almost black. 

very fine grained. 

99. San Juan County. Probably Cretaceous. [T. 31 N.. R. 2 W.], northwest 
shore of Orcar kland. Analyst. A. H. Cederberg. Sample 4. ( b n d u .  
1905 [1906], p. 2; Glover, 1941, p. 217, 348, 349.) Shale. possible 
use: Cement material. 

100. Skagit County. Devoniari?) part of Chilliwack Group. NEi N E ~  sec. 16. 
T. 35 N.. R. 9 E.. about 2 miles from town of Sauk. Partland de-t. 
Analysts. K. S. Johnwn. Anthony Centenero. Sample 12. ( Popoff. 
1948, p. 2, 5. 8, 1 1 , 2 ,  figs. 1, 2; Danner, 1966, p. 82, 269, 271, 
283, 284, 287. 288.) General: Limestone, white to dark-gray, medium- 
or coarse-grained, massive, uniform texture. Chip sample taken acror 
1.0 ft. Tonnage estimated. Index and geologic map.  

101. 102. Skagit County. Early Pennsylvanian part of Chilliwack Group. Center 
sec. 2, T. 35 N.. R. 8 E., about 1 mile by road from town of Concrete. 
Lone Star Cement Co. ( Hodge. 1938~3, p. 13. 47. 48, 51. 52, 53i 
Danner. 1966. p. 82. 269. 271-214.) General: Limestone. lighr- to 
dark-gray, dense to organoclastic and oolitic, well-bedded; about 500- 

Foomores of analyses on preceding page: 

'Iron and alumina. 
'~lumina and iron oxide. 
'By difference. 
'calculared from reported MgCOa or CaCOa. 
695ff- 1.0000C; also called COX. 

' ~ 0 ~ .  calculated from reported MgCO, and CaCOa. 
' ~ s .  
k P o r t e d  as calculated. 

600 ft thick. Thln-section description, Tonnage estimated. Index 
map. Use: Cement. 

*1W. Stevens County. Cambriad?). Northport Limestone. N E ~  N W ~  sec. 35. 
T. 39 N.. R. 39 E.. 6 miles southwest of town of Northport. Ideal 
Cement Co. Diamond-drill hole 1; 828 ft drilled at inclination of -45'. 
( Mills, 1962, p. 74, 96, 99, 2, 102, pb. 1, 4.) Unit description: 
Limesme, psedominantly g a y ,  f ie -ga ined ,  bedded. Sample depth 
800-828 ft. Tonnage estimated. Index and geologlc maps. geologic 
section. Parible we: None, rock impure. *Analysis suggeru 19.3 
percent more MgO and CaO than required for carbonate. [For other 
analyses from u m e  drill hole. see samples 438. 439, group F1; samples 
1665-1616. group Fa.] 

104- 107. Stevens County. N o n h p t  Limestone. NW1 aec. 35. T. 36 N., ~ . ' 3 9  E.. 
3 milea aonh of town of Colville. Analyat, under supervision of 
Mark Adarm; specuochemical analyst. C. E. Harvey. Sampler S-116, 
S-117 to S-119. (Milb,  1962, p. 12, 13, 167, 168. 249. 261, 264. 
plr. 1. 6.) Limestone, dark-gray to black, fine-grained, medium-bedded, 
argillaceous; contains lenticlw and layers of dolomitic limerrone. Chip 
sample from outcrop. Index and geologlc maps. Pouible use: None, 
rock impure. 

108. Stevens County. Tertiary. Sec. 21, T. 35 N.. R. 39 E.. 3 miles muth 
of Colvllle. Analya. A. A. Hammer. Sample 31. ( Shedd. 1913. 
p. 136, 251, pl. 21; Glover, 1941. p. 280, 350, 351.) Shale. light- 
gray, finely laminated. Index map. Possible use: Portland cement. 

*109. Stevens County. Sec. 9. T. 32 N., R. 41 E.. about 5 miles east of rown of 
Chewelah. The Royal Serpentine Marble Co. Analyst, R. W . Thatcher. 
( Shedd, 1909, p. 124,125, 137. 142; Eckel, 1912. p. 171, 173.) 
[Dolomite] marble, dark, crystalline, fine-grained. stratified. Bulk 
density 2.817. Physical properties. Ulc: Dimension rtone [implied]. 
*Anplyah auggesu 19.1 percent more MgO and Ca0 than required for 
carbonate. 

110. Whatcom County. Devonian part of Chilltwack Group. West central part 
of rec. 21, T. 40 N., R. 5 E.. east slope of Sumas Mountain. Sumas 
Mountaln deposit. Analyst. C. S. Homi; specuochemical analyst, 
C. E. Harvey. Sample W 18-3. ( Moen, 1962, p. 4. 8, 15, 95, 96, 2, 
119, pl. 1; Danner. 1966, p. 16, 19, 209. 210, 233-235, 453, 466.) 
Limestone, light-gay to dark-gray, generally dense. Chip rample taken 
auoss 270 fr. Index and geologic m a p ,  geologic sections. Parible use: 
Concrete aggregate. ballast. road metal. riprap. 

111. Wharcom County. Pennsylvanian pan of Chilliwack Group. NW: sec. 5, 
T. 36 N.. R. 8 E.. about 17 miles north of Concrete. on northwen side 
of Dock Butte. Analyst, under supervision of Mark Adam; specrro- 
chemical analyst, C. E. Harvey. Sample W 28-4. ( Danner, 1966, p. 
16. 19, 82. 259, 260, 264, 454, 467.) Limestone, brown to buff. dense; 
interbedded with sandstoue and argillite. Compoaite chip sample. Index 
maps. Possible use: None, d e p i r  small. Impure, and in remote area. 

112. Whatcom County. Devonian to Early Permian. Chilliwack Group( D a ~ e r .  
'1966). [T. 40 N.. R. 4 E.. near] town of Sumas. International Lime 
Co. Analyst, R. S. Edwards. ( Burchard, 1912, p. 695, pl. I.) 
Limestone. Index map. 

113. Whatcom County. Holocene. N W ~ S W I  sec. 7, T. 40 N.. R. 6 E. Silver 
Lake deposit. Analyst. under supervision of Mark Adamr; specuochemi- 
cal analyst. C. E. Harvey. Sample W 10-1. ( Danner. 1986, p. 18, 
19, 82, 438, 439, e, 465.) Mud, soft, calcareous. ( Tufa intermixed 
with soil and other impurities.) Compoaite chip umple. Index and 
geologic map. Poaaible y: None, depalt small and impure. 

' Alkalies, and m forth. 
" ~ n a l ~ r i t  on dry basis. 
" ~ b o v e  llff C. 
*A[ 11ffC. 
"sample dried at 110°-112.C; ignition 

IOU 1,ooff-1.1offc. 
Uco'. 



CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS I N  ALASKA, IDAHO, OREGON, AND WASHINGTON 

Table 6.-Analyrer of sampler from Alaska,*ab, Oregon, and Wa$lngton, containing 75 to 90 p e r c e n t - c c r ~ ~ ~ G ~ o u p  F3, common- and mixed-rock categories 

C Samples of mixed-rock category indicated by an aaeriak p) . Chemical analyses arranged by State. quadrangle a county, and matigraphic position] 
Chemical analyses 

sic, ------------- 10.2 
a1,q --,,-------- 1.3 
F q q  ------------ 1.2 
MgO ------------- .56 
CaO ------------- 40.6 
Na@ --- --- - ------ .48 
Kt0 -------- ------ .21 
pros ------- - - ---- - -- -- - 
so, - - - - - - - - - - - - - - - - - - - , 
IgniUoo l o r  -------- 43.6 

ToU1 -------- C98.21 

Class ------------- 7.11,74 8.9.81 (12.O)ffi 11.0,81, (0.0)81 (21.0)81 (23.0)18 3,7,86 3.9,85 5.6.81 10.10,76 7.10.17 8.15070 

CaO/MgO---------- Calcite Calcite Calcite Dolanite Calcite Calcite Calcite Calcite Calcfte MEzr: Calcite Calcite Calcite 
P P  

Alp,  ------------ 3.6 
F q q  ------------- 1.9 
MgO ----,-------- 1.1 
CaO ------------- 43.6 

~ 4 0 '  - - -- -- -- - - - - - -- -- - 
K¶O1 --------- ---- -----, 
P@,s -- - - - -- ----- - .04 

C q  ------------- 36.0 
so, ------,------- 1.02 
IgniUonlacS---,---- (36.6) 

NaCl +  KC^',-,--,,- .18 

Magnesbn Magnesian Magnesian Magrvsian C a o / ~ g O  -,,------- calcite Calcite Calcite Calcite Calcite Calclm calcite calcite 
calcite 

Calcite MaB='ian 
calcite 

Calcite - A 

Alulu-Cmunued 
27 28 29 30 31 32 33 34 36 36 37 38 39 

50F1 50F1 50Fa 50F1 50F1 50F1 5OF1 50F1 50F1 50F1 50F1 50F1 50F1 
156-38 156-44 156-47 _-35*49 158-50 156-51 156-52 156-66 156-58 156-81 156-82 156-83 156-84 

S i q  ------------- 6.1 6.1 6.8 8.8 7.0 7.4 6.2 5.8 5.4 7.1 9.3 9.9 10.5 
Also, ---------,-- 3.7 4.25 3.1 3.85 3.55 3.05 2.95 3.85 4.0 3.32 4.2 4.4 5.1 
FC& ------------ .SO .75 .90 1.15 1.15 .65 .85 1.15 1.4 .I8 1.0 1.0 1.3 
g o  - -  - -  1.9 2.3 1.1 1.95 1.9 1.65 2.4 2.4 2.7 2.02 1.78 1.45 1.65 
CaO ----,-------- 46.8 46.9 41.4 47.8 47.8 47.8 48.1 45.1 43.5 46.2 44.4 43.0 43.8 
4 0 s  -------- ----- .030 .018 .021 .039 .030 .030 .030 .023 .021 .023 .020 .025 .025 

CC+'------------- 38.8 38.8 31.4 37.1 38.8 38.4 38.1 39.3 39.5 38.4 36.8 36.0 35.9 
SO, ------------- .06 .62 .61 1.1 1.0 .95 .69 .67 1.0 .62 .31 .47 .24 

lgnitioolorb-------- (36.8) (39.6) (38.0) (37.6) (39.2) (39.8) (39.5) (39.7) (39.8) (39.2) (37.8) (37.6) (37.6) 

NaCl + KCI ' -------- .90 . O 1  .14 .50 .I0 .?A .08 .70 .86 < . O l  .I0 .64 .10 

CrO/MgO --------- M a p i a n  Magnesian calcite M a p s i a n  Magnesian Caldte Magnesian Magnedan Magnedan Magnedan Magwsian Calcite Calcite 
calcite calcite calcite calcite calcite calcite calcite calcite calcite 

1;6-85 156-86 156-97 52-5 ;2-74 15;-104 1;s-112 155-105 52-107 52-108 52-109 52-111 52-112 
SiO, ------------- 6.2 6.3 6.5 7.1 11.4 10.4 16.2 18.1 10.1 6.9 12.2 6.4 6.1 

A l p ,  ------------ 3.7 4.2 3.6 2.2 .85 1.7 1.8 2.0 2.35 2.30 3.15 2.65 2.65 

Fe,Q ------------ 1.1 1.1 1 .O .68 .33 .37 .50 .44 1.16 .80 1.75 .86 1.43 

MgO ----,-------- 1.9 1.6 1.3 .I5 .05 .I .65 .45 1.15 1.06 1.5 1.9 3.45 
CaO ----,-------- 47.0 47.0 46.9 47.1 47.6 47.60 44.25 42.15 46.5 49.0 44.2 47.8 4C.5 



ANALYSES OF SAMPLES 67 

Table 6.-Analyses of samples from Alaska, Idaho. Oregon, and Warhington. containing 75 to 90 percent carbozte ( Group F3, common- and mixed-rock categorier-Continued 

Chemical analyses--Continued 

Alaska4ontinued -- 
40 41 42 43 44 ~- 45 46 48 49 50 51 52 47 _ 

S F .  50Fq S F *  50Ft 50Ft 50Ft -50~150~1 

. . 
1 

COa ------------- 38.8 38.0 39.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - -  
So, ------------- .25 .33 .08 ------------ 0.08 0.01 0.02 0.01 0.01 0.01 0.01 0.01 

ignition loo' ------- (39.4) (39.0) 09.4) ------ ---,-- ------ ---- -- ------ ------ ------ ------ ------ ------ 
N ~ C L  + K C ~ '  ------- .70 .I0 .08 ------ ------ ,----- ------ ------ ------ ------ ------ ------ ------ 

Total -------- 199.77 c99.31 C98.61 l58 .41  L60.23 l60.81 L63.53 L64.41 L61.31 [60.1] L62.81 L59.63 160.13 

CaO/MgO --------- YE:,"" Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite calcite Mag'iesirn Magnedan 
~. - calcite calcite 

'~nroluble. @c%, calculated from repated MgCQ and ( a )  CaCO,. 
' Inwluble ( HC1) . '~ravimeuic determination. 
'( R.M. Moxham, writren commun., Sept. 11, 1964.) *400~-1.000*C, direct combustion. 
'~alculated from repsted MgCO, and ( a )  CaCo,. 

'Not included in total. 
6~ndudes  ignition lou due to oxidation of FeO. 

DESCRIPTIVE NOTES 

[Underscored page numbcn In reference Indicate wurce of amlysu] 

Aluka A U u -  Continued 

1, 2. Anchorage quadrangle. Holocene. [T. 17 N.. R. 1 W.]. KnIk Arm uu. 9, 2.1 Depollt derription: Limutone, dark-gray to blue-gray, fine- 

Analysts, E. A. Nygaard. S. M. M o l d .  ( M m h m  and Eckhrt, lw, grained, d e w ,  recryuallized; conuinr abundant calcite veinleu. &ti- 
p. 3.6,8.13,l4,15.17-19,pl.l.) Tonnage urimaud. lad= a d  geologic mated chicknen 3,100 ft. Representative u m p l u  from channel 50 f t  Long. 
maps, columnar rctions of marl deporiu. Possible uaer P d a d  cement. l n d u  and geologic map.  Poolible we: Patland cement, mineral wool. 

1. [Sec. 81, wut  end of Luclle Lake. Sample 8, auger hole 1. Mul. S.mple S.mple S.mple Simple 
white to light-gray. plastic to sticky; 7 ft thick; overlain by 1-6 ft of 14. 501 22. 532 30. 551 37. 589 
mud. [For another analytic from u m e  drill hole, me umple 4, g m p  15. 503 23. 533 31. 652 38. 590 

6.1 16. 504 24. 534 32. 553 39. 591 
2. [Sec. 123. Edlund deposit, adjacent to Wasilla Lake. Sample 1, auget 17. 519 25. 536 33. 564 40. 592 

hole 1-GS. hhrl; mostly light gray to c r u m  colored when wet; white 18. 520 26. 537 34. 558 41. 593 
when dried; fine grained; uniform in compidon: 21 ft thick near 19. 521 27. 539 35. 561 42. 605 
center of deporit. Iropach map, geologic ~ c t i o n .  [ F a  other amly - 20. 522 28. 545 36. 588 
ses from u m e  ddll hole, ree umple 1, group C; umple 14, gmup Fa.] 21. 623 29. 548 

3. Chandler Lake quadrangle. [Early and Late Mhirdppian, Penqlvanlad?) 43. Healy quadrangle. Middle Devonian. [5.8-6.7. 7.8-8.01, near headwaten 

and Permian], Lhburne [Group] . [1.5-2.3. 3.4-4.61, Chandler Lake. of West Fork of Windy Creek. Analyst, H. E. Petemon. Sample 164. 

Sample 45A Gr8. ( Gryc, 1948, p. 1.2.) L i m e m e .  ( Rutledge and othen. 1953, p. 4. 117,118. 132, figs. 1. 3. 41. 42.) 

4. Charley River quadrangle. [Precambrian]. Tindir Group. [About 21.3-21.8, Limestone. gray. recrysullized. Index and geologic m a p .  Popible w: 
2.3-2.91, divide west of Pleaunt Creek. Analyu. I. G. Fairchild. Sample Portlard cement. rock wool. 

30AMt151. ( Mertie. 1933. p. 350. 369. 383. 384. pl. 7.) Dolomite. U. Huly  quadrangle. Paleozoic, pooibly Devonian. [Sec. 7. T. 17 S.. 
dliceour. Mineralogy. Index and geologic map. R. 7 W.. unulrveyedl. pinnacle between Biin and Little Windy Creeks. 

5 -7 .  Craig quadrangle. Analyst. R. K. Bailey. Record 2952. (Wells. 1937. Analyst. H. E. Peterroo. Sample 172. (Rutledge and others. 1953. p. 4. 

p. z.) Index and geologic maps. 93. G. 117. f ig .  1. 3. 41.) Limestone. medium- to dark-gray. flne- 
5. Late Silurian. [9.9-10.1. 10.1-13.851, north side of H e u u  bland. grained, conulm calcite veinleu; fractured and weathe~ed where expored. 

Vermont Marble Co: claim. D e p i t  36. ( Burchard. 1 9 0 ,  p. 39. Index and geologic m a p .  
76. z, pls. 1. 3.) Limestone, mottled. fine-grained, dense; wme 45-47. Huly quahaogle. Paleozoic. p i b l y  Devonian. [T. 17 S.. R. 7 W.. u m r -  
limestone conglomeratic. wme fouiliferous. veyed]. along course of min Creek. Analyst. H. E. Peterwn. Sampler 

6. Paleozoic. [10.2. 11.51. Marble Island. 1.5 miles wuth of Tokeen. W-11, W-lo, W-12. ( Rutledge and othen. 1953. p. 4. 93,116, figs. 
Vermont Marble Co. Depollt 34. ( Burchard. 1920, p. 15. 37, 72, 1, 3. 35. 41.) Limutone. cherty; outcrop samples. Index and geologic 
2, plr. 1, 3.) [Limestone] marble, brown; contains c h e q  material. map.  Pouible ue: None. 
Mineralogy, thin-section description. 48- 52. Healy quadrangle. Paleozoic, p t b l y  Devonian. [Secs. 8, 17, T. 17 S., 

7. Paleozoic. [About 22.35. 0.71, Prince of Wales Itland. Dickman my. R. 7 W.. uaurrveyedl , wuthern dope of Alaska h n g e  in southeastern 

Alaska-Shamrock Marble Co. D e p i t  49. ( Burchard. 1920. p. 15, corner of Mount McKinley National Park. Northern Empire Development 
38, 86-88, 90, plr. 1, 5.) [Limestone] marble, mottled. Miner- Co. Analyst. H. E. Peruron. ( Rutledge and others. 1953, p. 4. 91, 93. 
alogy, thin-rction deuription. Possible use: Interior decoration. 96.105. 123. figs. 1. 3. 35-31. 41.) Llmutone. black. f ine-pined.  

8 - 13. Healy quahangle. Devoniad ?). [5.8-6.7, 7.8-8.01, headwaters of Wen Toul  depth of diamond-drill hole 629 ft. Index and geologic map. 

Fork of Windy Creek. Analysts. Leonard Shapiro. L. E. Reichen. geologic mctiool, log of drill hole 4. Poaible we f a  deposit: Portlad 

S. M. Berthold. ( Moxham. Eckhart. and Cobb. 1959, p. 69. 88-91, pl. 11.) cement, magneaia content often high w that complex mining and thorough 

Limutone. dark- to bluiah-gray. fine-grained, very dense, m u i v e ,  locally blending may be required. [ F a  other analyrr from u m e  driu hole, see 

banded; weathrs light gray. Chip umplu .  Index and geologic map. umple 53. thit group; umple 3. group C; u m p l u  221-336. group Fa.] 
geologic sections. Possible uae: Portland cement. 48. Limutone; contains calcite veinleu; depth 620-629 fr. 
- .  

Lab.No. Sample 
8. 501920 C 491 
9. 1923 C 494 12. 1953 C 556 

10. 1930 C 502 13. 1954 C 559 
14- 42. Healy quadrangle. Middle Devonian. [5.8-6.7, 7.8-8.01, near headwaten 

of West Fork of Windy Creek. ( Warfield. 1962. p. 3. 12. 13. 15-17. 3. 

49. Limutone; conuins calcite veinleu; depth 615-620 ft. 
50. Depth 610-615 ft. 
51. Llmutone; contairu few calcite veinleu and some shale partings; 

depth 600-605 ft. 
52. Limestone; conuins few calcite veinleu and some shale partings; 

depth 595-800 ft. 
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Table 6.-Analyles of aamples from Alaska. Idaho, Oregon. and Wa&iqton,containing 75m 90 percent carbonate (Group F,).common- and mixed-rock categories-continued 

Chemical analyses-Continued 

Alaska-Cont~nued 
- 53 54 55 56 67 58 59 60 6 1 62 63 iY 65 
50F1 50F1 50F1 50F1 50F1 50F1 50F1 50F1 50F1 50F1 50F1 50F1 50F1 

52-176 52-231 52-234 52-235 52-256 52-275 154-43 154-44 154-50 154-124 154-127 155-3 52-59 

SiO, ------------ 6.9 9.4 10.4 13.8 7.2 9.95 7.5 6.3 5.9 7.4 9.5 13.9 '16.2 
All% ------ ----- 3.1 2.2 3.10 2.50 3.3 3.15 3.75 3.2 3.0 2.28 4.07 2.23 ) 
Fez08 ----------- 1.13 ------ 1.5 .85 .80 .61 1.17 .92 .82 .72 1.73 .97 
Mi$.------------ 5.85 1.8 4.5 1.3 2.85 1.1 2.3 2.7 2.5 3.3 5.3 .5 3.2 
CaO --,-,-----,-- 42.4 46.1 41.4 44.3 43.3 47.1 44.9 46.6 46.8 46.2 40.4 43.9 40.9 
SOs ---,-------- .01 .O 1 .O 1 . O l  .01 .005 .01 .01 .01 .40 1.76 .01 ------ 
Ignitionlo&------- ,-&--- ------ ------ ------ -----, ----,, ------ ,-,--- ------ ------ -----, ------ 34.4 

Total ,--,,-- C59.41 C59.51 C60.91 C62.81 [57.5] C61.93 C59.61 C59.71 C59.01 C60.31 C62.81 C61.51 99.9 
Clan -,-,-------- 0,12.88 6.7.86 9.13.83 8,10.82 0.12.83 4,11.84 0.13.85 0,11.88 0.10,89 3.9,87 0.16.79 9.9.79 (8,15)74 

Magnedan Magnedan Magnedan ‘-el&e Magneda" Calcire Magnesian Magnesian Magnesian Magnesian Magnedan 
CaO/M@ -------- 

calcite calcite calcite calcite calcite calcite calcite calcite calcite 
Calcite Magnedan 

calcite 
L 

LessQ----------- ------ ------ -,--,- --,,-- ---,,, --,,,- ,-,--, -,---- ,,---, -,-,-- '-063 '.051 

Total ------- 99.5 C62.11 C60.51 C60.91 C99.351 [96.21] 99.48 99.57 100.13 C100.31 C101.51 C98.21 C100.11 

C l a s  ------------ (9.3)86 2.14,83 5,9.84 8.5.86 (11,0)88 10.0,12 3.14.83 11,8.81 9.17.74 12.4.84 8.2.90 (4,12)80 (3,16)78 

Alaska--Continued 
66 67 68 69 70 *I 1 

50F1 50F1 50FI 50F1 50FI 50FI 
52-60 155-147 155-138 155-140 105-3 124-23 

CaO/MgO--- Caldte Calcite Calcite Calcite Calcite CalCareour Calcite Dolomite CalCareow 
dolomite calcite 

Calcite Calcite 
dolanite calcite 

Idaho 
72 73 74 15 76 77 78 

l lFl  llF1 l lFl  l lFl  1 1x1 llFl 
4-3 4-2 4-14 10-2 10-3 10-1 10-9 

Inorganic insoluble --- 
Organic insoluble ---- 
Al@, --------- --- 
F e P s  ------------ 
FeO ------------- 
M g a  - - - - - - - - - - - - 
CaO ------------- 
N a e  --- --------- 
K e  ------------- 
H e  - - - - - - - - - - - - - 
Ti02 - - - - - - - - - - - - 
PPr ------------ 
MnCL - - - - - - - - - - - - 
coz ------------ 
S--------------- 
Organic matter------ 

siol  ------------ '10.6 10.0 10.4 10.8 '11.32 '9.71 10.41 15.06 17.10 14.5 10.1 '10.9 '12.6 
AlzOs -----,,---- } I.o ( 3 . 4 0  2.43 1.52 ---.-...--.. 3.57 2.03 

s;:;; ] 1.6 
'4.8 

Fez03 ----------- 1.40 .57 .28 ------ ------ 1.41 .68 .8 ( ':A #l.l 
MgQ ------- - ---- .6 .9 .1 1 '.40 19.08 1.69 .55 16.76 '9.66 '6.60 .I .5 
CaO --,-,---,,--- 49.2 46.4 47.0 48.2 '48.85 33.60 44.39 44.76 21.95 '35.85 '42.03 46.5 45.6 

------ 
------ 

.15 

{..2 .52 

49.82 
.21 

Trace 
Trace 
Trace 

.05 

.02 
38.39 

 race 
Trace 

------ 
Trace 

'43.19 

------ 
None 

------ 
None 

None 
".042 

Subtotal ----- 98.49 ------ -----, ------ ------ -----, ------ ------ ------ 
Len 0 ----------- '.072 ------ ------ ------ ------ --,--, ------ ------ ------ 

Total ------- C98.41 C98.461 99.40 98.69 C99.041 99.88 99.01 C99.61 C99.71 
Clan ------------ (3.14)17 4.3.51 (11.0)88 (20.0)789.4.75 9.10,81 9,9.82 6.10.83 0.18,68 

CaO/MgO --------- Calcite Calcareous Dolomite Calcite Magnesian calcite calcite 
dolomite calcite calcite dolomite 

Calcite Calcite calcite ------ 

"~gnition low lert CO,. 
'Lorc on ignition (chiefly COz) . 
'sos. 
"carbon determined by combustion 
" ~ r ~ = n o n e ,  mere tracer not dew-  

mined: L i e =  trace. FeSz= trace. 
' 98.81 percent in text. 

'insoluble. '~eported as ignition. 
2~nsoluble, includes SiO, and R@,. 'Ignition loss. 
' ~ c i d  insoluble. '~eported as calculated. 
'Reported as &Os. "calculated from reported CaCO, and MgCOs. 
'Reported as oxide of iron. approximate mineral composition. 
%e as FePs.  ' ~ c i d  insoluble (chiefly S i03 .  

'~alculated from reported MgCOa,CaCOs,P , C ,  and(or) F. UReported as from total Fe. 



ANALYSES OF SAMPLES 

I E  NOTES 

[Underscored page numben in ref6 :rence indicate source of analysis] 

Alaska-Continued Idaho-Continued 

53- 64. Healy quadrangle. Paleozoic, pouibly Devonian. [Secs. 8. 17. T. 17 S.. 
R. 7 W., umurveyed] , southern slope of Alaska Range in southeastern corner 
of Mount McKinley National Park. Northern Empue Development Co. 
Analyn. H. E. Petenon. Index and geologic map,  geologic ~ c t i o n a ,  logs 
of diamond-drill holes. Pcdsible use for depait: Portland cement, magnesia 
content often high w that complex mining and thorough blending may he 
required. 

53. Drill hole 4. ( Rutledge and orhus. 1953. p. 4. 91. 93. 96. c. 
123. figs. 1, 3. 35:37. 41.) Limestone. black. fine-grained; 
conuins few calcite veinleu and brown shale partings; depth 
270-275 ft. Total depth of diamond-drill hole 629 ft. [For 
other a n a l y ~  from same drill hole, see u m p l u  48-52, lhu 
group; umple 3. group C; umples 221-336. group F;.] 

54- 58. Drill hole 6. ( Rutledge and others, 1953, p. 4, 91, 93, 91,105, 
106, 123. figs. 1. 3, 35. 36. 38. 41.) Toul  depth of diamond- - 
drill hole 286 ft. [For othu analyru from u m e  drill hole, see 
sample 22. group B; u m p l u  337-319. group F;.] 
54. Limestone. black; ahale partings; depth 284-265 ft. Shale. 

black, wft; depth 263-264 ft. 
55. Limestone. black. fine-grained; depth 230-235 ft. 
56. Llmutone, black. fine-grained, depth 225-230 b. 
57. Limestone, black, fine-grained; conuina calcite veinleo 

and brown claylike residue; depth 120-1% It. 
58., Limestone. black, fine-grained; contains calcite veinleo; 

depth 25-30 h. 
59 - 61. Ddll hole 8. ( Rutledge and othcn. 1953, p. 4, 91. 93, 9 8 . E .  

123, figs. 1, 3, 35-31, 41.) Limestone, black, fine-gralmd; 
contaio, few calcite veinleu and &ale partings. Total depth of 
diamond-drill hole 395 ft. [For other analyru from u m e  drill 
hole. ree u m p l u  11- 13, group E; u m p l u  419-491. group F;.] 
59. Depth 375-380 ft. 61. Deph 840-346 ft. 
60. Depth 370-375 h. 

52. 63. Drill hole 9. ( Rutledge and others, 1953, p. 4. 91, 93. 98, 99, 
111. 112. 123. figs. 1. 3. 35. 36. 39. 41.) Toul  depth of - - 
diamond-drili hole 620 ft. [Fcr other analywr from uw drill 
hole. rec samplu 23-25. gmup B; u m p l u  4. 5. gmup C; umple 
14. p u p  4 u m p l u  482-608. group F;.] 
62. Limutone, dark-gray; c o n t a b  calcite veinleu; d e w  560- 

685 h. 
63. Limestone, gray; conuina some calcite veinleu and l a n e  

brown claylike reddue; depth 548-550 ft. 
64. h i l l  hole 11. ( Rucledge and.o&cn. 1953, p. 4. 91. 93, 100. 101. 

114. 123, figs. 1. 3, 35. 36. 40. 41.) Limutone, black, fine- - 
grained; very little calcite; wme weathering; depth 270-276 ft. 
Total depth of diamond-drill hole 284 ft. [For other analyw 
from same drill hole, see sample 6, group C; sample 15, group 
E; samples 649-702, group F;.] 

65, 66. Healy quadrangle. [Devonian. Sec. 9, T. 17 S.. R. 7 W., unwveyed], 
about 2 mile; wuthwest of Windy Station. Analyn, M. L. Sharp. Samplu 
6, 7. ( Waring, 1947, p. 4, 6-2.) Limestone, dark-gray; calcite velns; 
about 100 h thick. Index map.  

67- 89. Healy quadrangle. Triauic. West Fork of Chulitna River, Broad Pas  regim. 
Analyst. H. E. Petenon. ( Rutledge and other;. 1953, p. 4. 87. 1 1 8 - z ,  
123. figs. 1. 3. 26. 43. 44.) Outcrop description: Limestone. white to 
gray, fouiliferour, fractured and weathered. PouIble use: Cement 
material, rock wool. 

67. c2.3-2.5, 3.3-3.751 Sample 173. Limutone, cqsullioe. 
68. 69. [2.45-2.75. 2.85-3.q Samplu 189. 187. Limeatone, inter- 

bedded with ahale; and ailiceour material. 

70. Port Alexander quadrangle. Tri.nlc. [About 14.2, 15.91. Kuiu Island. 
Keku Straiu, about 3 miles southwest of Point Cornwallia. Analyn. 
I. G. Fairchild. Sample 14. ( Buddington. 1926, p. 61.) Limestone. 

*71. Sitka quadrangle. Paleozoic. [Sec. 29. T. 48 S.. R. 66 E.]. Admiralty 
bland, beach south of Marble Cove. Analyst. R. K. Bailey. Record 2952. 
(Burchard. 1920. p. 15. 53. pla. 1. 2; Wells. 1931, p. 47.) [Dolomite] 
marble, blue and white speckled, medium-grained. Mineralogy, thln- 
section derription. Index and geologic map.  *Analysis suggesu 17.1 
percent more CaO than required for carbonate. 

Idaho 

72, 13. Bear Lake County. Jurauic. Twin Creek Limestone. T. 11 S.. R. 44 E.. 
Georgetown Canyon. Analyst. W. C. Wheeler; collector, R. W. Richards. 
Record 2794. ( Clarke, 1915. p. 239; Mansfield. 1927, p. 2. 263. 332. 
pls. 1. 9. 12. 19.) Limenone. Index and geologic maps, geologic aection. 
generalized columnar section. Possible use: Portland cement. 

74. Bear Lake County. Pliocene, Salt Lake Formation. Sec. 35. T. 12 S.. 
R. 43 E.. about 0.5 mile southwen of town of Bern. ( Mansfield, 1927, 
p. 2, 110,111, pla. 1, 9, 12. 19.) Marl, white, denae, very fine; free of 
grit; 1.5-2 ft thick. Index and geologic maps, geologic section, generalized 
columnar section. 

75. 76. Bonneville County. Early Cretaceous. ( Savage. 1961. p. 2 6 . 2 .  figr. 3, 
9.) Limurone. Geologic map, cotrelated columnar sections. 
75. Petenon Limutone. Sec. 1. T. 3 S.. R. 45 E., northwest of mouth of 

McCoy Creek. General: Dolomitic limestone, fopriliferous, thin- 
bedded to massive; weathers grayish white; contains calcite veins. 

76. Draney Limenone. [T. 2 S.. R. 44 E.] . Ienaen Pau. General: 
Limestone, light-gray, fcdsilifcrou. fine-grained or lithographic, 
a h a t  a dolomite locally; weathen white. 

77 - 79. Bonneville County. Early Cretaceou, Bear River Formation. Sec. 4. 
T.  1 S., R. 42 E.. Fall River area. Collector, J. D. Vine. ( Bell, 1963, 
p. ~ 8 .  s.) Limutone, gray, fine-grained; contains much organic matter. 
Mineralogy. 
77. Lab. No. W68873. 
18. Lab. No. W6'72-47. 
79. Lab. No. W90218. 

*80. Caribou County. Permian, Phcephoria Formation, [Meade Peak Phaphatic 
Shale Member. T. 7 S.. R. 43 E.] , near Soda Springs. Ballard mine. 
No. S73. ( h i g h ,  1958, p. 21.22, 24-26, figs. 1, 5.) [Phosphatic 
ahale], top of bed. Mineralogy, thin-section derription. Index map. 
*Analyria ;uggeN 38.4 percent phosphate. 

81. 82. Cuter County. Alulyn. R. C. Wells. (Rou. 1947. p. 1089, 1095. 1107. 
1108. 1114-1116,1118, pls. 1. 3, 12. 13.) Dolomite and limestone. dark- 
bluirh-gray , foullifermu. Pbotomicrographr . Index and geologic map,  
geologic sectiona, detailed meamred sections. 
81. Late Devonian, I e f f e m  Dolomite. [T. 9 N.. R. 22 E.], wen side of 

Borah Peak. Analyda NC 22. Sample: Dolomite, light-colored. 
82. Wiuippian .  [T. 9 N.. R. 24 E.. pouibly] wutherst of peak near 

Swauger Laku. Analysia NC 39. 

83. 84. Cuuer County. MUuippian. T. 6 N.. R. 23 E.. wuthwen of town of 
Macluy, Alder Creekdistrict. (Umpleby. 1917. p. 12, 59, 2, 93. 95. 
pla. 1. 7.) General: Limestone. blue, massive and remimauive; chert in 
b w u  members. Iodex and geologic mapa. 
83. Analyn. W. C. Wheeler. Lab. No. 2851. (Umpleby, 1914. 

p. 308-310 .2 ;  Clarke. 1915. p . 2 . )  Bulkdensity 2.186. 

84. Empire mine. Analyst, 1. F. Kemp. ( Kemp, 1907, p. 6.) Geologic 
aectionr. 

85. Cuuer County. T. 15 N.. R. 13 E.. [unsu~veyed] , about 1 mile wuthwen of 
wwn of Ivers. Analyat, J. G. Fairchild. Lab. No. C927. ( Newhow. 
1934, p. 2. 69, 10, 2. pl. 1.) Dolomitic limenone from q ~ u n y .  Min- 
eralogy. Bulk derulty 2.884. Index map. geologic sectiona. Use: Flux. 

86. 87. Nez Perce County. Late Trtaulc. Martin Bridge Formation. NWf sec. 34. 
T. 32 N., R. 5 W.. Lime Point. Analyn. Huey-rong h i .  Sample 2Hml. 
average of six umplesi sample ZJm. ( Savage. 1965. p. 3. 18b. 19. 20. 
pla. 1, 2, fig. 1.) [Limestone.] Tonnage estimated. Index and geologic 
map. geologic section. Pmible use: Aggregate, hallast. portland 
cement. flux, lime. 

Oregon 

68. Baker County. Probably pre-Carboniferous, limestone in Burnt River Schist. 
Sec. 11. T. 12 S.. R. 43 E.. 3.75 miles wuth of town of Durkee. N e h n  
depait. ( Hodge. 1938d. p. 154. 199. 236-238. z.1 General: Lime- 
none. intubcdded with chert and argillite. Index and geologic mapa. 

89. Baker County. Triauic. Sec. 3. T. 12 S., R. 44 E.. about 5 miles from 
wwn of Weatberby. Burnt River Canyon on Sialey Creek. Analyn. 
I. G. Fairchild. Record 63-D. ( Moore, 1931, p. 133. 140, 141, pl. 1; 
Wells. 1937. p. 58. 59.) Limestme. light-gray to white. fine-grained to 
coarse-granular, reerysuULzed. Bulk density 2.70. Tonnage estimated. 
Index map. P a i b l e  we: Cement. 

90. 91. Baker County. Probably Triassic. Seu.  27. 34. T. l3 S., R. 44 E.. near 
town of L i m e  West of Oregon P o ~ U n d  Cement Co. quarry. ( Hodge. 
1938d, p. 154, 199, 201. 206, 213, 215, 216.) General: Limertone,white. 
powdery; average thickness is probably less than 1 ft. Index and geologic 
map. Possible use: Cement. 
90. Analysts. G. C. Ware. Kenneth McCleod. USED umple 4. Analysis 

used i n  compuutiona. 
91. Analyst. M. I .  O'Dell. [Apparently aliquot analyslr.] 



70 CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS I N  ALASKA, IDAHO, OREGON, AND WASHINGTON 

Table 6.-4nalyaea of u m p k s  from Alarka, Idaho. Oregon. and Wuhlngton,conuining 75 to 90 percent c h t e  (Group FJ, common- and mixed-rock categaies--Continued 

Chemical analysu-Cmrinuad 

10.92 
3.21 
1.63 

.25 

.85 
46.36 

.22 

.45 

.96 

.20 

.07 

.03 
3 6 . U  

'Trace 
None 
N m  
.M 
.14 

9.40 

{ :: 
None 

.64 
49.12 

.l5 
Trace 

.61 
Trace 
Trace 
Trace 
38.83 
' None 

None 
None 
None 
Trace 

23.86 

] .32 

------ 
Trace 
41.83 ------ ------ 

.46 ------ ------ ------ 
32.51 ------ ------ ------ 

-----a ------ 

MgO -,---------- 1.19 
CaO -,----,----- -49.43 
yo+ ,---------- ------ 
P'O' -,, , - ,- - - - -- - -- --- 
MnO-----_---,-- ------ 
C% ------------ 37.80 

CaO/Mg0 - --- -- - - - M a p d m  calcite ------ Calcite calcite Calcite Calcite Calcite Calcite Calcite M:fL",̂ " Calcite Calcite Calcite 

Oregon- 
Cantirlued wuNngt0n 

CaO/MgO ------a,- Calcite M:z&* Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
-- 

Washington-Caued 

See following p q e  far f o m a e r .  

Spectochemical analyses 
C The metallic elements m t  detected in the specaochemical analysis: L~O.BeO.&%.S~,C8,Z&,G.r4,Ge% , A ~ ~ , Y I ~ , ~ ~ , M 8 1 , ~ , ~ , M , C d 0 , 1 ~ ~ , S n ~ , S ~ ~ ,  
s r 0 ~ T ~ % ~ c ~ ~ ~ ~ ~ . ~ ~ % 4 ~ % 4 ~ ~ % 4 ~ ~ ~ . E h % 4 G 4 4 4 ~ % 4 ~ ~ . ~ ~ . ~ ~ ~ % 4 ~ m & r 4 ~ b % 4 ~ ~ % 4 ~ Q r q ~ . r 4 , ~ % 4 ~ ~ 4 ~ s , ~ L ~ P r ~ ~ , ~ ~ ~ 4 ~ , ~ ~ , ~ h ~ 4 ~ ~ l  

118 119 120 121 122 123 
46Ffi-88 46Ffi-87 46Fp-12 46FBFp-33 46Fp-42 46Ffi-52 

S i 4  ------------ '18.50 '13.40 15.61 11.71 9.06 16.69 
A]& ....................... 3.83 2.33 3.12 1.36 
F*% ----------- ------ --,--- 1.63 .47 1.74 .I0 
MgO -----------, 1.68 1.96 2.00 .62 1.47 .69 
CaO -,-,------,- 43.31 44.19 42.80 45.35 46.77 45.27 
Na,O - -,--- -- -- - - -- --- - -- --- .15 ,----- -,,--- -- ,--- 
K'O-----,--,---- ------ ------ .17 -----, -,-,-- --,--- - 

118 119 120 121 122 123 
48FBFp-88 46FBFp-87 46FBFp-72 46FP-93 46FBFp-42 48FBFp-52 

Ignition IOU '32.02 '36.55 33.66 38.62 36.55 35.48 

Total - C95.511 C96.101 C99.641 99.10 93.71 100.39 

Class ,--- (18,0)72 (13,0)82 7.15.73 7.10.82 2.14.80 14.6.19 

CaO,MBO- Magnesia~ M a p s i a n  Magnestan 
calcite calcite calcite "Icite 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbea in reference indicate source of analysir] 

Oregon-Continued Washington-Continued 

92. 93. Baker Cwnty. Probably T r i u i c .  [T. 13 S.. R. 44 E.]. railroad cut near 
Windy Point. ( Hodge, 1938d, p. 164. 199, 201. 208. 210. 211, 213. 
215.) General: Limcnone, bluirb-gray, deruc, mutlve; wellbe11 nearly - 
white; beds 2-20 ft thick; overburden thin. Index and geologic map.  
92. Atulyso. G. C. Ware. Kenneth McCleod. USEDumple 3. AMlylit 

ured in computatioM. 
93. Analyst. M. I .  o'~e11. [Apparently aliquot a r l y ~ . ]  

94. Baker County. Sac. 8. T. I S.. R. 43 E.. .bout 2.8 m i l u  above MPrtlo 
Brldge. Analyst. I. G. Falrchild. Record 63-D. ( Maxe. 1937, p. 134; 
Wellr, 1937, p. 58.69; Hodge, 1938d. p. 164, 199. 250. e.) Lime- 
stone. Bulk d e ~ i t y  2.61. Tonnage euimated. Index and gc01Ogic map. 

96. Baker County. Secs. 22. 27, T. 9 8.. R. 39 E.. Wublngtoo Gulch. 
( Wagner. 1968. p. 44.46.) Limestone. Iwlu nup. 

96. Clackamas County. [T. 6 S.. R. 1 W .I ,  about 1 mile from town of 
Muquam. Portlard Cement Co. ( WlllIuna. 1914, p. 69, 64.) Lime- 
stone. cornpored almost entirely of fo&l &elk 15-25 ft thick. Tonnage 
estimated. U r :  Lime. Paaible uIe: Portland cement. 

97. 98. C o a  County. Eocene, Pulalkl Formation. N E ~  us. 36. T. 26 S.. 
R. 12 W., C o a  Bay area. Morgan propeny. (Oregon Depnment of 
Geology and Mineral Industriu. 1940, p. 31. bJ.) LlmWolle. dull-gray, 
amorphous. Overburden 6-20 ft. Tonnage atlmated. PoPible ur: 
Agricultural. 
97. USED rrmple 192C. ( Hodge. 1938d. p. 278.) Outcrop umple. 

Former w: Mortar. 
98. Grab umple. 

and(0r) slightly argillaceous. T o ~ a g e  estimated. fndex and geologic 
map.  Ponible w: Portland cement. 
108. S E ~ N E ~  sec. 19. Sample A-11. of 70 ft. 
107. s E ~  NEf r c .  19. Sample A-12, of 27 ft. 
108. NEf SEt sec. 19. Sample A-1;of 60 ft. 
100. NEf SEf sec. 19. Sample A-2, of 48 ft. 

110, 111. County. age, locality [except rction], remarkr. map. and use as in 
u m p l u  108- 109. 
110. Analyst, A. A. Hammer. ( Sbedd, 1913, p. 114. 117, 118. 160, 

pl. 21; MIllr. 1962. p. 2 3 9 - z .  243.) L l m u t m .  duk-gray. 
fine-grained. 

111. ( W, 1962. p. 239-242. 243.) 

112. 113. Chelan County. Pre-Ordovician, limestone in Swakane Gncln. Sec. 23, 
T. 28 N.. R. 18 E. Dly Creek deporlt. Analyst. under supervldm of 
Mark Adam; specuochemical analyst, C. E. Harvey. ( Danncr. 1966, 
p. 16. 19, 82, 398-400, 403. 447, 456.) Llmwfone, chin-bedded; 
chip umple. Tonnage estimated. Index and geologic map.  Formu 
w: Lime. Parible ur: None, deporit small. 
112. Sample Cn 6-1. Llmestone. crysullioe; comporlte. 
113. Sample Cn 6-4. Limuum,  black; single specimen. 

114. Chelan County. NWi us. 3. NEt r c .  4. T. 26 N., R. 20 E.. on 
Entiat River. Suplior Lime and Mlning Co. USED umple 2318. 
( Hodge. 1 W ,  p. 13. 80. 81. 83. E. 86; Danne~, 1986, p. 62, 398. 
410-412. c 4 .  416.) Ceneral: Limestone, white to green, thin-bedded. 
brittle with flinty appearance. Tonnage utimated. Index and geologic 
map.  Geologlc section. meamred rct ion.  Paaible uro  Terrazzo 

99. Grant Cwnty. Permian. Sec. 19. T. 18 S.. R. 26 E.. GridUolle Creek. chip,  roofl<granulu. decorative stone. - - 
Analya. I. G. Falrchild; collectom, R. W. RLchrdr. 8. N. Mom.  116- 119. Chelan County. NEf ~ c c .  4. T. 25 N.. R. 20 E.. on Entiat River. 
Record 63-D. ( Moore. 1937. p. x, pl. 1; Wells, 1931, p. 6 8 . 2 . )  (Danocr, 1966, p. 16. 19. 82. 398. 410-412. L 4 ,  415.417, 456.) 
Limestone. Bulk d e d t y  2.66. Index map. Ponible w: Cement. General: Llmestone. white to greeniah-way. finely crynalline. thin 

100. Jackson County. Probably Lkvonian. Sec. 20. T. 36 S.. R. 3 W., ridge 
1 mile routhwest of town of Gold Hill. Analyst. R. C. Wells. Specimen 
7021. ( Diller and Kay. 1909. p. 60. 51, pl. 2.) LLmutOne. Index 
map. Pooibleurr  None. 

101. Jackron County. Paleozoic. Sec. 19. T. 40 S.. R. 4 W., Carberry Creek. 
USED umple 80. ( Hodge. 1938d, p. 282. 299, 309. 310.) General: 
Limertone. black, some light-colored areu.  Index map. Possible w: 
[Probably none] . 

102. Polk County. Sea. 11. 12. T. 8 S.. R. 6 W.. about 4 m i l u  muthwut of 
town of Dallas. Portland Cement Co. Analyst and collectof. 
R. K. Meade. ( Williams. 1914, p. 6 1 . 2 . )  GuwaL: Limeatone; beds 
about 10 h chick. Chip sample from ouwop. Tonnage estimated. 
Pooible use: Pwtland cement. 

103. Sherman County. [T. 2 N.. R. 16 E.]. m t h  of town of R u b .  Analyst. 
R. K. ~ u d e .  ( Eckel. 1913, p. 309.) Limesow. 1-2 ft thick; alter- 
nating with layen of volcanic uh. Porible w: Cement. 

104. TillamookCwnty. N W ~ N W ~  tu?. 10. T. 2s.. R. 9W.. a h t 7 . 5 m i l u  
southeast of town of Tlllamwk. Owner, Charlu Nelson. ( Hodge. 19SBd. 
p. 154. 268.368.) Llmutone. Tonnage estimated. Index map. 
Former ule: Lime. 

106. Wallowr County. Late Triassic. SW corner r e .  10. T. 3 S.. R. 44 E.. 
near mouth of Falb Creek. USED umple 35. ( Hodge. 1938d. p. 154. 
166. 169. E, 176. 180.) Llmutone. Index and geologlc map. 
Ponible use: Cement. 

106 - 109. Amtin County. Robably hte T r i h .  Sec. 19, T. 7 N., R. 47 E.. 
Lime HI11. about 25 m i l u  m t h  d town of Clarkaon. I d u l  Cement Co. 
Analyst. under supelviricn of W r k  Muna; tpscuochemical analyst. 
C. E. Hwey.  ( MiIL. 1962. p. 12. 13. 239-213. %, 252. %. pl. 1.) 
General: Llmutme, gray to light-gray. cryprouy.ulline to floe-&.- 
beds 1/16 in.-4 f t  thick; chip umple from outcrop. Most units liliceau 

Footnotes of analyses on preceding pge:  

'holuble in boiling diluted HC1. 
'Iron and aluminum oxide, R@:. 
' ~ e ~ o r t e d  as oxide of iron. 
'~alculated from reported MgCOa and (or)  CaCOa. 

- .  . . 
bedded. Tonnap a t lmaud.  Index and geologic map. geologic rction. 
meatured rct ion.  Paaible user Terazzo chlp. roofing granules. 
decorative stone. 
116, 118. Analyst, under supervision of W r k  Aduns; rpecuochemical 

analyn. C. E. Harvey. Samples Cn 8-1. Cn 8-3. 
116. Chip umple taken acroo 60 ft. 
116. Chip umple, slngle specimen. 

117. Log of drill hole 3. Llmutone, white; includu 1 ft of 
gne- depth 22.6-39 h. 

118. Log of drill hole 3. LLmutooe. white; thin rhln interbe& 
depth 18.5-22.6 ft. 

119. Log of drill hole 3. Limutone, banded; depth 0-9 ft. 

120. Chela. County. South-central part KC. 16, and SEi us. 9. T. 16 N.. 
R. 10 E.. 18 mile8 ty toad from town of E n a t .  Gold Ridge depmit. 
( tanner. 1866, p. 82. 398. 4 0 8 - s . )  Llmutone, white. fine- to 
medium-gralwd, crysullinc; conuinr a few thin quam and mlca rhln 
layen. Sample uken acrac 25 ft. Index and geologic map. gwlogic 
aectioac. Paaible use: Roofing granules. decorative none. 

121. Chelan Carnty. Ni rc. 10. SEf r e .  3. T. 27 N., R. 16 E. SodaSpInp 
depollt. Meal Cement Co. Drill hole 59. ( Dmner. 1966. p. 82. 387- 
390.392. 397.) Limenone. light-gray to whlte. medium to coarsely 
crysUlline; interbed of schist and quartzite; depth 68-78 ft. Index and 
geologlc map.  Former u r r  Cement. [For other analyses from mme 
drill hole. r e  u m p l u  292, 293. group B; umple 127. group D; u m p l u  
59. 60. group E.] 

122. Chelan County. NWt r c .  14. T. 27 N., R. 15 E. Rainy Creek deposit. 
h i l l  hole 5(. ( hnner.  1966. p. 82. 387. 393-396. 391.) L i m e a m .  
whlte to guy,  medium to ccolnely crysullioe, mineralogy; depth 152- 
163 h. Tonnage estimated. Index and geologic map.  Paaible use: 
Portland cement. [For malyua from same drill hole, r e  u m p l u  
294.295. group8; umples126.129, group& umplu61-63. gmup E.] 

123. County. locality. reference. remarka, maps. a n d u r  asinumple 122. h l l l  
hole 55. Depth 198-199.7 ft. [For olberanalyrsfromume&ill hole. r e  
umplu1U-128. thisgroup; umple 26. groupC; umples64-66, groupE.1 

' ~ e ~ o r t e d  as calculated. 'Insoluble. 
'ignition loo. Uw. 
' ~ 0 ~ .  calculated from reported MgO and CaC4.  Usample dried at  110.-112*C; ignition 
I=':. Lou, 1.ow-1,lOo.c. 
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Table 6.-Analyrs of samples from Alaska. Idaho. Oregon. and Warhington.containing 15 to 90 percent carbonate (Group Fl).common- and mixed-rock categories-Continued 

Chemical analyses-Continued 

MgQ - - - - - - - - - - - - .94 1.29 .82 .90 .38 .66 1.30 1.17 1.12 .24 .28 .92 1.41 
CaO ------------- 43.02 46.29 44.56 46.26 45.50 49.50 49.80 41.50 46.06 41.04 43.40 50.49 50.07 
NaX)------------ ------ ------ ------ ------ ------ .32 .33 2.12 ------ ------ ------ ------ ------ - -------- 
K@------------, ,----- ------ ------ ------ ------ .06 .05 .19 ------ ------ ------ ------ ------ 
PP' ------------ ------ ------ ------ ------ ------ ------ ------ ------ .056 .051 .040 .015 .017 
Ignition 1- -----,- 33.11 36.71 34.66 35.69 35.56 37.03 37.39 33.47 '38.11 '38.34 '36.23 '38.60 '38.56 

a - -  99.44 99.40 99.81 99.61 99.64 [100.00] ClOO.OO] C99.901 [99.92] [99.85]~100.02] ' [100.02]  [100.04] 

CaO/MgO----,---- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

Wuhington-Continued 

13 7 138 139 140 14 1 142 143 144 145 146 141 148 149 
46FI 46F1 46FI 46F1 46F1 46F1 46F1 46F1 46F1 46F1 46F1 46Fl 46F1 

SiQ --,--,----,- 21.62 13.04 11.10 11.94 1.52 '11.64 14.30 11.98 9.96 9.14 10.00 8.00 19.14 

Al& --, --------- } .76 10.21 ( ,::: ;::: I :  } l.34 l.43 l.88 l.80 '2.79 '2.41 '3.40 
F e h  - - - - - - - - - - - 
MgQ ---,-------- 1.90 1.23 ------ 1.47 ------ ------ .59 .30 .29 .32 "-32 '19.12 '13.20 

CaO --------,-,-- 42.83 40.82 '46.33 44.57 49.20 '39.41 41.31 49.09 49.66 49.43 41.46 27.76 27.94 

PP'------------ .051 .I16 -,---- -,-,-- ------ '.37 .005 .014 .005 .006 ------ ------ ------ 
Mn& ------,-,-- ------ ------ ------ ------ ------ *1.58 ------ ------ ------ ,----- ------ --,,-- ------ 
lgnitionl-------- '32.86 '32.61 '36.37 34.40 36.28 '30.93 '37.21 '38.46 '38.82 '38.93 "39.41 "42.65 "36.32 

Toul ------- [100.03] C98.031 C96.901 C98.081 C99.001 C99.761 C99.761 C100.271 C99.621 C99.231 100.00 100.00 100.00 

Clau -----,--,--- 20.2.74 0.23.69 7.8.83 3.16.74 0.14.80 (0,22)70 M.1.84 11,1.87 8.3.88 8.2.88 5.8.86 4.1.88 13.10.76 

:gc calcite calcite calcite calcite Calcite calcite calcite calcite calcite 
Dolomite C a l c ~ o w  

CaO/MgO --------- calcite dolomite 

2 4 1 3  24-14 24-34 24-135 24-137 24-140 24-141 24-142 24-143 24-144 24-145 24-200 24-203 
Si&,,, --- 8.46 11.80 6.58 7.62 9.56 9.46 14.56 8.45 17.14 10.20 9.14 8.42 8.60 
~ p ' '  ---- 1.72 2.73 1.70 2.14 3.20 2.76 3.66 2.24 3.70 2.06 2.30 1.68 3.12 

----------- 14.12 12.58 17.83 18.24 18.12 18.22 17.31 18.30 16.08 17.92 18.00 17.88 17.12 

CaO ------------- 33.78 33.16 29.34 29.14 27.62 27.80 25.50 28.56 25.16 28.08 28.54 29.41 28.32 

I@Uon loo" ----,- 41.92 39.73 44.55 42.86 41.50 41.16 38.97 42.45 37.32 41.14 42.02 42.61 41.64 

Total ------- 100 .OO 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Calcareous Calcareous Dolomite 
CaO/M@--------- Dolomite Dolomite Dolanite Dolemite Dolanite Dolanite Dolomite Dolomite Dolomite Dolomite 

dolomite dolomite - 
Washimton<ontinued 

CsO/MgO--------- Dolanite Dolanite Dolomite Dolomite Dolamite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite z,",~: Dolomite - 
'4%. 'Include6 FeO. 
' ~ a m ~ l e  dried at 110.-112.C; ignifion loo at 1,000.- l.lOO*C. 'Calculated from reported Fe, CaCO,, and (a) P. 

'with sampler 55-58. group Fa. Na@ = 160 ppm . K@ = 150 ppm . 'BY difference. 
Ti02=<30ppm.  andS=26ppm. * Repolted u manganese (MntOd . 
' lnroluble. 'COz, calculated t o m  reported CaCO,. 

'iron and almnina. '1950.-1.000*C; also called C Q .  



ANALYSES OF SAMPLES 

Specuochemical analyses 
[ The metallic elements not detected in the specuochemical analysis: L~0.Be0,B10,.K20.Sy0,,Zn0,Gafi,Ge~,A~0,,Y~0, ,~05 ,Mo0, ,Ru,Rh,Pd  ,Cd0,IOpOI,S~,Sbfi,BaO, 

T ~ % . C ~ O . L ~ * O ~ . ~ ~ % , R I ~ ~ N ~ ~ ~ ~ ~ ~ ~ ~ , E ~ ~ O , ~ G ~ ~ ~ T ~ % ~ ~ I ~ ~ H ~ O S ~ E ~ ~ ~ ~ T ~ % ~ Y ~ ~ ~ L ~ ~ ~ H Q , T ~ O ~ ~ W O I ~ R ~ , O ~ ~ ~ . I ~ ~ R ~ A U ~ T ~ ~ ~ ~ B ~ ~ ~ T ~ ~ ~ U ~ ~  
132 133 134 135 136 131- 138 143 144 145 148 

N%O ............................ 0.06 0.06 ------ ------ ------ 0.26 0.73 ------ ------ ------ ------ 
Ti% ............................. .054 .036 0.025 0.0064 0.0092 .043 .054 0.0044 0.0076 0.0034 0.0048 
VzOr .007 .OM .007 ------ .0056 .003 .039 ------ ------ ------ ---,-- 
CrrQ ............................ .00011 .00058 .0005 .0015 .0014 .0025 .0017 .0016 .0011 .0019 .0011 
Mu0 --- -------- ------ ------------ .035 .036 .026 .094 .26 .076 3.7 .042 .078 .049 .035 
NiO ............................. .001 .002 .002 ------ ------ .001 .033 ------ ------ .0019 ------ 
COO----------------------------------- -,---- ------ ------ ------ ------ .0028 ------ ------ ------ ---,-- 
CuO ,---------------------------- .0024 .0059 .003 .0068 .0049 .0022 .035 .0026 .0021 .011 .0061 
St0 ---,-------------------------- .045 .049 .039 .015 .015 .034 .020 .024 .012 .021 .018 
ZrQ ------------- - --------------- .002 -,---- A033 ------ --,--- ------ .0096 ------ ------ ------ --,,-- 
AgrO .................................. -,---- ------ ------ ------ -,--,- .0013 ------ ------ ------ --,,-- 

DESCRIPTNE NOTES 

[Underscored page numben in reference indicate sauce of analyrir] 

Washington-Continued Washington-Continued 

124- 126. Chelan County. N W ~  sec. 14. T. 27 N.. R. 15 E. Why Creek depait. 
Drill hole 55. ( Danner. 1966. p. 82, 387. 393-396. 391.) Limestone. 
white to gray, medium to coarsely crynrlline; mineralogy. Towage 
estimated. Index and geologic maps. Pwible use: Portland cement. 
[For other analyw from u m e  drill hole, see umple 123, thic group; 
umple 26. group C: umpler 64-68, group E.] 
124. Depth 142.5-114 ft. 126. Depth 0-44.5 ft. 
125. Depth 51-60.5 ft. 

127, 128. County, locality, reference, remarka, maps, and w as in u m p l u  124-126. 
[For other analyrer from drill hole 56. see sample 296. group 8; umples 
69. 70. group E: samples 31. 38. group Fa.] 
127. Depth 151.3-166 ft. 128. Depth 79-116 ft. 

129 - 131. Chelan County. Sec. 15. T. 28 N.. R. 21 E.. about 11 miles by r o d  from 
town of Chelm. Manwn or Wapato Lake deposit. ( mnner, 1966. p. 82. 
409,410, 416.) Limestone. white to gray. finely w medium crynrlllne. 
Laminated to massive; interbedded with mica r h i n  and gnein. Depait 
small. Composite umple. Index and geologic m a p ,  geologic wt ion .  
Former use: Lime. Possible w: Terrazzo chips, roofing granules, 
decorative stone. 

132 - 131. Ferry County. Analyst. uoder superviaion of Mark A d m :  spectrochemiul 
analyst, C. E. Harvey. ( Milb, 1962, p. 12, 13,244, 262, 253, 261, 
pl. 1 .) Limestone. some impurities. Mineralogy. Chip umple from 
outcrop. Index and geologic map.  Urea None, rock impure. 
132- 134. F're-Permian, late Paleozoic. N E ~  s W ~  r c .  9. T. 35 N.. 

R. 32 E.. Sheep Mountain area. ( Milb. 1962. p. 207. 
209. 210.) Samples F-27. F-28. F-30. Llmestone. dark- - 
gray to black, fine- to medium-grained. thin-bedded. 

135. 136. Permian. SEf r c .  9. T. 36 N.. R. 32 E.. about 4 miles 
southwat of town of Republic. Union Lime Co.. abandoned 
quarry. ( Mills. 1962, p. 199-201. 202. 203.) Limestone. 
gray, very fine grained; depait 50-70 f t  thick; overburden. 
Tonnage estimated. 
135. Sample F-34 repreaenu 38 ft. 
136. Sample F-37 represeno 50 ft. 

137. Trimic. S E ~  N E ~  rec. 18. T. 40 N.. R. 34 E.. about 2.5 
miles wuthwest of t a rn  of Danville. U.S. Public Domain. 
Sample F-5. ( Mills, 1962. p. 186-188.) Limestone. white 
to light-gray , medium-grained. 

138. Grays Harbor County. Earl$?) and middle Eocene, Metchain Volcanics. 
Sec. 12. T. 23 N.. R. 7 W. Amlyn, under supervision of Mark Adams; 
specuochemical analyst. C. E. Harvey. Sample GH 1. ( Danner, 1966. 
p. 16. 19, 82, 420. 423.447. 456.) Limestone. chip umple. Index and 
geologlc maps. 

139. Grays Harbor County. Earl$ ? ) and middle Eocene. Crrrcent Famation. 
N W ~  aec. 4, T. 20 N.. R. 9 W., Humptulip River. East F a k  deposit. 
( Hodge. 1938d. p. 2; Danner. 1966, p. 82. 422. 423.) Limestone. 
Index and geologic map.  Urn: Robably none, rock impure. 

140. 141. Jeffenon County. Cretacewr and Tertiary, Soleduck Formation. ( Danner. 
1966. p. 82. 428.429.) hidex and geologic map. 
140. [T. 26 N.. R. 4 W.. unaurveyed],Do~ewallip, Minen Creek. 

Limestone, white. 
141. [T. 27 N., R. 4 W . , unaurveyed], Mount Deception. Llmestone, green. 

142. Mawn County. [T. 24 N.. R. 6 E.] . about 11 miles northwest of town of 
Hoodspon. Hoodspon mlne. Analyst. Elton Fulmer. ( Shedd. 1902. 
p. g, 18.) [Limestone, impure.] Pollible use: None. 

143- 146. Okanogan County. Carboniferous. Sec. 21, T. 40 N., R. 30 E., 2.8 miles 
northeast of town of Chesaw. Buckhorn Mountain area. Analyst, under 
8upcrvYon of Mark Adams; pectrochemical analyst, C. E. Harvey. 
Sampleso-13, 0-20, 0-47, 0-48. (Mills, 1962, p. 12, 13. 211-219, 
214, z, 254, 264, pl. 1.) General: Limestone, light-gray to dark-gray, 
fine-grained, very thin bedded; containa chert. Chip umple. Tonnage 
estimated. Index and geologic m a p .  Pwible w: Portland cement. 

143. With other umples. reprerenu 150 ft. 
144. With other umples. represents 320 ft. 

141 - 151. Ohnogan County. Triuric. Sec. 8. T. 34 N.. R. 26 E., about 4.5 miles 
southwest of town of Riverside. Owner, Beechenow, depcdt 10. (Bennett. 
1944, p. 6-9. 11, 22-24, pl. 1; Bennett. 1945. p . 2 ' 2 . )  Deposit: 
Dolomitic marble, white; chert veina and limy dolomite in upper pan: 
suatlgraphic micknen abcut 250 ft. Fresh umple from outcrop, fragments 
uken every 5 A, w a l l y  for a length of 50 ft. Tonnage estimated. Index 
a& geologic map.  Possible w: General uses of dolomite; refractories. 

141. S W ~ N E ~  sac. 8. Sample 4 6 k .  
148- 151. N W ~ S E ~  rec. 8. 

148. Sample 449.. 150. Sample 454a. 
149. Sample 45Sa. 151. Sample 455.. 

152. County, age, reference, m a p ,  and use as in umples 141-151. N E ~  NW f 
sec. 10. T. 35 N.. R. 26 E.. about 4 miles northwest of Rlvenide. Owner, 
S.J. Booher, deposit 9. Sample 421. Depait: Dolomite, dark-gray, 
dense; stratigraphic thickness about 400 ft. Fresh umple from outcrop, 
fragmentsukenevery 5ft, usually fore lengthof Soft. Tonnage estimated. 

153 - 115. Ohnogan County . Tliaric. Sec. 15. T. 35 N.. R. 26 E. Depcdt 7. 
(Bennett. 1944. p. 7. 9. 11, 11-19. pls. 5. 6; Bennett. 1945. p. !.) 
Depodt: Dolomite, light- to duk-gray, d e w ,  both murive and bedded. 
Beds where dictioct uarally more than a foot to several feet thick; strati- 
graph~c th icknu  164 ft to more than 1.000 ft. Fresh umple from outcrop. 
fragments uken every 5 ft, urually for a length of 50 ft. Tontuge ea i -  
mated. Index and geologic map.  Pollible use: General un of dolomite; 
refractories, crurhed stone. 

153- 160. NWf NEi sec. 15. Owner, Tim Bernard. 
153. Sample 255. 151. Sample 262. 
154. Sample 251. 158. Sample 263. 
155. Sample 260. 159. Sample 264. 
156. Sample 261. 160. Sample 265. 

161 - 164. s W ~ N E ~  uc. 15. Owner. Tim Bernard. 
161. Sample 239. 163. Sample 244. 
162. Sample 242. 164. Sample 245. 

165- 170. SEiNEi sec. 15. Owner. R. E. Smith. 
165. Sample 234. 168. Sample 249. 
166. sample 246. 169. Sample 250. 
161. Sample 247. 110. Sample 253. 

171 - 115. N E ~ s E ~  rec. 15. Owner. R. E. Smith. 
171. S a m ~ l e  206. 174. S a m ~ l e  216. 
172. Sample 210. 175. Sample 223. 
113. Sample 213. 
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Table 6.--Analyses of sampler from Alaska. Idaho, Oregon, and Wathington,conuinig 75 to 90 percent cubaute (Group F,), commca- and mixed-rock categories-Continued 

Chemical analyses-Continued 

Warhinmon-Continued 

Total ,------ 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Clan ------------ 4.11.84 2.8,89 2.9.89 3.10.86 0,10.88 3.7.89 3.8.89 1.12.87 0.11.88 2.10.67 5.10.84 1.9.88 3.9.87 

CaO/MgO----,,,-- Dolomite Dolomite Dolomite Dolomite Dolanite Dolomite Dolanite Dolanite Dolomite Dolomite Dolomite Dolomite Dolomite 

s i q  ------------ 
R&,'------------ 3.12 2.56 2.25 3.96 2.83 3.84 3.48 3.10 3.08 3.74 3.54 4.44 1.44 

M ~ O '  ----,------ 17.48 18.59 18.09 16.90 17.51 15.88 15.11 17.81 17.47 17.30 17.53 17.79 18.51 
CaO -,---,------- 27.62 26.68 29.20 27.42 27.38 24.44 24.76 27.76 29.78 27.92 27.62 27.62 26.46 

o n  1 - ,  40.49 42.77 42.86 40.02 40.64 36.30 36.59 41.24 42.27 40.86 40.88 41.15 42.68 

CaO/MgO,-------- Dolomite Dolomite Dolcrmltc Dolomite Dolomite Dolomite Dolomite Dolomite CalfUCOUI 
dolomite 

Dolomlte Dolomite Dolomite Dolanite 

24-289 24-291 24-292 24-299 40-1 40-2 40-3 40-4 40-8 40-9 4-10 40-11 40-12 
S i 4  ------------ 8.53 21.48 15.80 12.31 11.68 16.35 11.56 13.35 11.52 12-28 17.56 6.74 19.86 

R&:l -----,------ 1.62 2.05 1.76 2.43 1.82 2.14 1.69 2.12 2.42 3.09 2.55 2.16 2.33 

0 , 18.39 16.21 16.69 17.54 11.08 18.19 17.09 15.91 17.48 17.10 16.37 18.06 16.35 
CaO --,,--------, 28.76 23.82 26.54 27.22 28.44 26.n 28.80 28.70 27.76 27.37 25.56 29.55 24.54 
IgnitIon 1 ~ '  ,------ 42.70 36.44 39.11 40.50 40.98 38.66 41.U 38.92 40.84 40.16 37.94 42.89 37.12 

T - -  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Clan --,--------- 6,5.69 16.6.75 13,5,81 8.7.84 9.5.86 13,6.80 8.5.86 10,6,83 7.7,85 7.9.83 13.7.79 2,8,89 16,7.77 

CaO/MgO--------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolanite C ~ ~ , ~  Dolomite Dolomite Dolomite Dolomite Dolomite 

Mg0' -,--------- 17.29 17.91 16.71 16.46 15.62 17.23 11.06 18.88 16.28 17.48 17.66 18.02 15.23 
CaO ------------- 26.98 28.56 28.66 25.42 30.80 30.30 30.40 28.56 26.64 28.66 27.36 27.78 21.68 
Ignition loac'------- 40.04 41.94 42.89 37.96 41.28 42.55 42.56 43.05 38.70 41.54 40.18 41.36 39.37 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.90 101.00 

Clan ------------ 10.6.83 4.8.87 3.8.89 12,9,76 9.4,61 4.7.89 5.6.89 4.6.89 9.11.60 4.9.86 5.10,84 6.7,86 5.14,81 

CaO/MgO---,----- Dolomlte Dolomite Dolomite Dolomite Caluleour Calureouc CalcPreour Dolomite Dolomite 
dolomite dolomite dolanite 

Dolomite Dolomite Dolomia CzzP," 
Washlngton-ContInued 

228 229 230 23 1 232 233 234 235 236 231 236 239 240 
46FPO-64 48FPO-65 46Ffl-66 46Ffi0-61 46Ffi0-17 46Ffl-82 46Ffl-63 46Ffl-85 46Ffl-67 46Ffl-89 46Ffl-51 48Ffl-52 46Ffl-53 

S i q  --,--------- 12.64 8.20 15.44 15.48 6.38 10.84 20.30 6.95 9.00 18.70 9.48 15.80 7.74 

hot1 ------------ 3.42 2.24 4.50 3.34 2.58 3.14 3.18 2.54 2.90 3.92 3.76 4.10 2.98 

M ~ O '  ,---------- 17.19 17.99 16.81 16.32 17.52 16.59 14.28 17.93 17.67 12.34 16.19 15.67 17.52 

CaO ------------ 26.66 29.06 25.02 26.36 29.83 28.75 26.14 28.52 28.65 28.91 29.88 26.50 29.50 



ANALYSES OF SAMPLES 

Table 6.*lytu of runplea t a n  Alukr. Idaho. Olegoo. and Waahlngton caoulning 15 to 90 percent carbonate (Group F3 common- and mixed-rock categalca-Colltinued 
Chmlcal analyrs-Cominued 

lgnitionlor8---,,-- 39.89 42.51 38.23 38.50 43.69 40.68 36.10 42.06 41.18 36.13 40.91 31.93 42.26 -- 

Total ,,---,, 100.00 MO.OO 100.00 100.00 100 .OO 100.00 100.00 100.00 100.00 100.M) 100.00 100.00 100.00 

c~o/M~o,,,,-,-,- ~olomite  ~olomite  ~olomite  Dolomite calweOuc Calcueau CalcPreour Dolomite dolanite dolomite dolomite 
~ ~ i m i t e  C ~ ~ ~ i ~  cG,"iz ~ ~ i o m i t e  ~olomite  

- 

'boll rod alumim. 'By difference. '950.-1,000.~; a h  called C q .  

DESCRIPTIVE NOTES 

[Undwored page numben In reference inlicate source of anrlyrlr] 

116 - 182. Ohncgan C w t y .  Triassic. Sec. 15, T. 35 N., R. 28 E. Depalt I. 
( Bennett. 1944. p. 6-9. 11, 11-19. pla. 5. B; Bennett. 1W. p. 3.) 
Deporlt: Dolomite, light- to dark-gray, dense. both malcive and bedded. 
Beds where dhthct urually more than a foot to m e n 1  feet t u c k  
stratigraphic thickness 166 h to more than 1.000 ft. F d  samplu 
from outcrop, fragment8 uken evay 5 h. unully f a  a length of 50 ft. 
Tonnage utlmated. Index and geologic map. Poaible w r  Gewcal 
u tu  of dolomite; refractories, cnuhed atone. 

116. sample 238. 179. Sample 233. 
117. Sarnple 229. 180. Sample 238. 
118, Sample 231. 

181. 182. NWf SEf r e .  16. Owner. TLm B a d .  

181. Sample 201. 18% Sample 202. 

183- 209. Ohnogan County. Triaufc. T. 36 N.. R. 26 E.. about 2.6 mUu 
northwest of town of Riverside. Dcpait 6. ( Bennett, 1944, p. 6-9. 
11. 17, pl. 4; Bennett, 1916, p. 3.) Depodt: Dolomite, gray, 
mwive; some dliceau beds. Frub umple fmm outcrop. fragmenu 
taken every 5 ft, w l l l y  for a length of 50 ft. Tonnage -aced. 
kdwc and geologic map. Povible wr Genual w u  of dolomite; 
refractories. cnubed atone. 

183- 181. S W ~ S E ~  aec. 15. Owner, Mn. W. V. Wut. 

183. Sample 185. 186. Sample 189. 
184. Sample 186. 181. Sample 196. 
185. Sample 181. 

188, 189. SEfSEf aec. 15. Owmr, R. E. Smith. 

188. Sample 182. 189. Sample 198. 

190 - 200. NEi NEf aec. 22. Owner, R. E. Smith. 

190. Sample 169. 198. Sarnple 112. 
191. Sample 164. 191. Sample 113. 
192. S-ample 166. 198. Sample 116. 
193. Sample 161. 199. Sample 118. 
194. Sample 168. 200. Sample 180. 
196. Sample 171. 

201- 209. N W ~  E 8%. 22. Owner. Mn. W. V. Wut. 

201. ample  143. 204. Sample 148. 
202. Sample 146. 205. Sample 166. 
203. Sample 141. 

206. Sample 151. 208. Sample 169. 
201. Sample 158. 209. Sampk 160. 

210- 218. County. age. map. and u r  u In samplu 183-209. S E ~  NEt r c .  22, 
T. 36 N.. R. 26 E.. 2 mllu northwut of Riverdde. Depodt 6. 
( B e m a .  1944, p. 6-9, 11, 16, pl. I; Bennett, 1915, p. i . 1  Depadtr 
Dolomite, gray. thick-bedded to massive; conuim many cherty W l N  
veinleu. Fnrb sample from outcrop, fragmenu Wen  every 5 ft, 
vrully f a  a kngtb of 50 h. Tonnage u thuted .  

210. Sample 121. 216. Sample 132. 
211. Simple 128. 216. Sample 134. 
212. Suaple 129. 211. Sample 135. 
213. Sample 190. 218. Sample 1.96. 
214. Suaple 131. 

219 - 222. Ccuoty. age. map, d uu u In v m p l u  183-209. Sac. 23, T. 35 N.. 
R. 26 e., .bout 1.6 milu  nathwea of Rivenide. Ownera. 
h ima,Ormr,  and R. E. Smith. (Bemett. 1944. p. 6-9, 11, 20. 21. 
pl. 3; B c ~ e a .  1945. p. g.) Depodtr Dolomite. Ught-gray, fiae- 
graioed; auatlgaphlc thicknu 200-300 ft. Frub sample from outcmp. 
fngmeno d e n  every 6 h, uuully for a length of 50 ft. T m g e  
u ~ a r o d .  

219. 220. ~ E f s ~ t  ac. 23. Samplu 382. 369. 

221. 221. sEf N W ~  ac. 23. hmples 310. 313. 

223 - WO. County. age, map. and use as in samplu 183-209. T. 35 N.. R. 26 E.. 
.bout 1.25 miles northwest of Rivtnidc. Depmit 4. ( Bennett. 1944, 
p. 6-9. 11. 14-16. pl. 2; Bennett. 1916, p. 6. 8.) Depdt: Dolomite. 
light-gray to gray to brownish-my; mme impurities; swtigraphlc 
thicknua 160-500 ft. Frub sample from outcrop. fragmenu uken 
e v q  6 ft, w l l y  for a length of 50 ft. Tooorge utimated. 

223. Sample 105. 228. Sample 119. 
224. Sampk 106. 229. Sample 120. 
225. Sample 107. 230. Sample 121. 
226. Sample 109. 231. Sample 122. 
221. Sample 118. 

232- 240. s W ~ S W ~  tec. 23. Ownen. m e n  and Omu Smith. 

232. Sample 91. 231. Sample 103. 
233. Sample 96. 238. Sample 112. 
234. Sample 91. 239. Sample 113. 
236. Sample 99. 240. Sample 114. 
238. Sample 101 
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Table 6.-Analyses of sampler tom Alaska. Idaho, Otegon, and Waiington.containing 75 to 90 percent carbonate (Group F3. common- and mixed-rock categories<ontinued 

Chemical analyw-Continued 

Washington-Continued 
241 242 243 244 245 246 247 248 249 250 251 252 *253 

S F ,  46F1 46F1 46F1 46F1 46F1 46F1 46F1 46F1 46F1 46Fg 46F1 46F1 
40-101 24-23 40-117 40-178 40-179 40-180 40-181 40-182 40.183 40-184 40-185 24-22 24-25 

SiO, ------------ 15.54 12.86 17.35 8.15 16.18 19.83 14.17 19.12 22.30 14.92 18.55 12.00 10.44 
W ,  ------------ '5.06 1.32 .65 1.25 2.48 2.72 1.82 2.22 1.38 1.96 4.33 1.80 2.66 
MgO --------,--- '16.46 10.60 2.11 .84 1.18 2.00 1.35 .89 .81 1.80 1.05 4.20 47.53 
CaO ---- --- 25.35 31.25 43.38 49.54 43.29 41.18 45.08 42.60 42.11 44.60 42.23 45.91 1.78 
PPS ------------ ------ ------ .lo5 .I54 .344 .098 .056 .056 .061 .246 .090 -,-,-- --- -,- 
lg idon l o ~  ----,-- '37.59 43.20 '36.46 '39.78 '35.56 '33.62 '36.90 '34.69 '33.66 '36.23 '33.63 36.44 37.02 

Total ------- 100.00 99.23 [ 1 0 0 . 0 8 ] 6 ~ 1 0 0 . 3 1 ~ C 1 0 0 . 2 3 ]  C99.453 C90.381 C99.581 [100.32] C99.761 C99.881 100.35 99.43 

Calcaxeour Magnedan Calcite Magnedan Magnedan Magnedan Calcite Magnedan 
CaO/MgO --------- Dolomite dolomite 

calcite calcite 
Calcite Calcite Calcite calcite 

calcite calcite Magnesite 

Washinnton-Continued 

CaO ------,,----- 48.16 45.57 46.41 45.91 45.66 47.81 46.91 44.60 25.96 '48.59 '41.91 '46.17 '49.25 
Nap------------ -----, -,---- ------ -,---- .25 .12 .50 .15 ------ ---,-- ------ --,--- ------ 

SO, ---,--,----- -,---- -,---, -,,--- -,---- .36 .79 .50 .20 --,--- ---,-- -- ,--- ------ ----,- 
lgnidon l o ~  -,---,- 36.12 '31.24 '31.69 36.52 36.65 38.76 31.17 31.06 '36.29 '39.54 '39.21 '38.46 '39.84 

Total - -  100.64 C99.081 C99.521 99.88 [100.30] C99.553 [100.21] C160.431 C100.281 C99.461 C99.501 C100.19] C100.451 

CaO/M@ ------ --- htagnedan alcite Calcite Calcite Calcite Calcite Calcite Calcite Dolomite Calcite Calcite M:f~;C" Calcite 
calcite 

Warhington-Cominued 

267 268 269 210 21 1 212 213 214 215 216 271 218 279 
46F126-87 46F126-88 46F126-82 46F126-91 46FP6-216 46F126-215 46FP6-21746F126-214 46f126-72 46F126-24 46F126-11 46FP6-12 46F126-22 

SiO, ------------ '10.06 '11.23 7.60 6.39 "12.44 u12.02 "16.69 u10.46 11.08 11.40 15.60 10.60 11.30 
Altos ----- ------ - 
Fe@, ------,-- --- ] '1.40 '1.64 '4.22 '3.50 ------ ------ ------ ----me ( : ) 1.06 2.30 2.10 1.70 

FeO------------- ------ ------ ------ -,---- 1 '.55 1 *.44 ----------------------------,- 
MgO ------------ '1.60 '.93 2.15 1.95 I '13.59 '.31 '18.36 3.73 None Trace Trace Trace 
CaO --,--,-,----- '47.89 '41.87 46.84 47.81 '48.58 '31.18 '45.81 '28.40 40.76 48.75 45.60 47.62 45.91 
PPr ------,----- ------ ------ .019 .016 -,---- ------ --,--- ------ ------ ------ ------ --,--- ------ 
MnO -------------------------,---,-,---- ' ~ r a c e  '01 ' I  '.03 ----------------------,---,-,- 
Ignitionla- -,,-,-- '39.34 '38.59 '38.64 ' 39.95 '38.38 '39.84 '36.44 '42.63 37.30 ------ ------ --,--- ---,-- 

Total ------- C100.291 [100.26] C99.411 L99.621 99.69 97.19 99.44 100.32 C99.993 [61.21] L63.601 C60.321 C58.911 

CaO --,---------- Calcite 
Calcite Magnesian Magnedan Calcite Calcaxeour calcite ~olomite  :f",r calcite calcite calcite calcite 

calcite calcite dolmiw 

See following page for footnotes. 

Specaochemical analyses 
C The metallic elements not detected In the specaochemical analysis: ~ ~ @ , B ~ O . B ~ O I . K ~ O . S C ~ C ~ O , Z ~ O ~ G ~ ~ I , G ~ ~ A ~ ~ ~ Y @ ~ , N ~ ~ , M ~ , R ~ , R ~ , P ~ , C ~ O , I ~ ~ , S ~ .  
S W ~ . B ~ O . T ~ ~ . C ~ . ~ ~ ~ . C ~ ~ . P ~ @ ~ , N ~ @ I ~ S ~ ~ ~ ~ E ~ ~ G ~ @ I ~ ~ I ~ ~ ~ O ~ ~ , E ~ ~ ~ . T ~ @ ~ . Y ~ ~ L ~ O ~ ~ H Q ~ T ~ ~ , W O ~ , R ~ ~ I . O I . I ~ . P ~ . A ~ . T ~ @ , . P ~ O . B ~ ~ ~ .  
Th02 .U4; sample 255. K@ = 3.0 percent; sample 266. K@ = 1.20 percent; sample 262, PbO = 0.002 percent] 

TiOI ---- 0.014 .07 .12 .088 .075 .086 .057 .064 0.12 .13 .092 0.002 .084 .076 

VzO1 ---- .011 ,----, .OW .028 .020 .028 .023 .Ol8 .0016 .011 .0056 ------ .003 .003 

Cr@s ---- .W14 .00083 .0042 .0036 .0024 .0013 .0037 .0045 .005 .0023 .0015 ---,-- .00061 .00058 
MnO ----- .043 .11 .033 .048 .044 .044 .068 .02 .22 .055 .21 .047 .I0 .07 



ANALYSES O F  SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numben in reference indicate source of analysis] 

Warhington-Continued Wuhingron- Continued 

241. Okanogan County. T r i d c .  N E ~ N W ~  rc. 26, T. 36 N., R. 26 2.. about 
1.25 m i l e  northwest of town of Rivenide. Owner. N. W. L. Brown. 
deposit 4. Sample 72. I Benoen. 1944. p. 6-9. 11. 14-16. pl. 2; 
Bennen. 1945. p. 6.) Depairt Dolomite. light-gray to gray to brownlab- 
gray; some impuritier; stratigraphic chicknur 450-500 ft. Fr& umple 
from outcrop, fragments taken every 5 ft, usually for a length of 50 ft. 
Tonnage estimated. Index and geologic map.  P d b l e  we: General 
uru of dolomite; refractories, crushed uone. 

242. Ohnogan County. Triauic ( Bennett. 1944). T. 36 N.. R. 28 E., wen 
of Riventde. Analyst, A. A. Hammer. Sample 23. ( Shedd. 1913. 
p. Bg. 167. g. pl. 21.) Limestone. ydlow. flinty. Index map. 

supervirion of Mark Adams; spectrochemical analyst, C. E. Huvey . 
Samples PF 1-2; PF 1-1. ( Danner, 1966, p. 16. 19, 82. 434. 435. 441. 
456.) Limestone, bluish-gray, de~e,follillferous; weathen light tan to 
cream. Chip ample,  composite. Index and geologic maps. Pcaible 
we: Agricultural. 

261. Pacific County. Ougocene. SEi NW i sec. 24, T. 13 N., R. 8 W., 1.9 
m i l u  rourheut of Menlo. h w w n  ranch deposit. USED sample 116 B. 
( Hodge, 1938d, p. 13.18, 20, 24; Danner, 1966, p. 82, 434.36.)  
Limutone, bluish-gray, dense. foulliferour; wutben  Light tan to c rum.  
Fmm outcrop 10 ft thick. Index and geologic map.  P d b l e  we: 
Agricultural. 

243. Okanogan County. N E ~  ssc. 4. T. 34 N., R. 28 E.. about 4 m i l a  w t h -  258 - 261. Paclfic County. Oligocene. S E ~  S E ~  sec. 20. T. 10 N.. R. 10 W. Bear 
wur of Riverside. Analyst, under upervisbn of M u k  Mama; w c u o -  River depait. ( Danner. 1966. p. 82. 431-435. 434.) Limestone. 
chemical analyst, C. E. Huvey. Sauple 0-5. ( Mills, 1962. p. 12, 13. bluish-gray to pay; in p u t  dense vuggy algal material and in pan coquina; 
238, 245. 254, 264. pl. 1.) Limestone. gray to dark-gray. fine- to weathen Light brown or buff. Sample taken acrou 10 ft. Tonnage 
medium-grained, well-bedded; 34 of 57 ft sampled. Chip umple from wtimated. Index and geologic map; meawed section. Former ure; 
outcrop. Index and geologic map. Parlble we: None, rock impure. Agricultural, lime. 

244. Okanogan County. S E ~  sec. 1. T. 35 N., R. 25 E., wucheut side of Dunn 
Mountain. Scholz property. Analyst, under upervhion of MIrk A d a m  
spectrochemical analyst, C. E. Harvey. Sample 0-4. ( M U ,  1962, 
p. 12, 13, 232-234, 245, 264. 264. pl. 1.) Limeatone, white to Ught- 
gray, medium-grained. Chip umple from three outcrop, represents 
52 ft. Tonnage estimated. Index and geologic map. Parlble user 
Portland cement. 

245 - 249. Okanogan County. T. 35 N.. R. 25 E.. L ~ I M  Mwntain area. Analyst. 
under supemirion of Mark Mams; specaochemical a ~ l y s t .  C.E. Huvey. 
(Mills, 1 9 6 2 , ~ .  12, 13, 233,235,236,245,W,254,255,264,pl .  1.) 
Llmwtone, dark-gray, h e -  to medium-grained, dliceous. Chip ample  
from outcrop. Index and geologic map. Parlble we: None, rock impure. 

245. N E ~ N E ~  sec. 12. W. G. Scholz property. Sample 0 - 2  represents 
18 A. 

246. S E ~  S E ~  sec. 12. McCain property. Sample 0-53 repruenu 43 h. 
247. SEi SEf sec. 12. McCaln property. Sample 0-54 represents 43 ft. 
246. S E ~  SEf set. 12. McCain property. Sample 0-55 reprerenu 43 ft. 
249. SEiSEt sec. 12. McCain proputy . Sample 0-56 represents 43ft. 

250. Okanogan County. S W ~  sec. I, T. 35 N., R. 26 E., Dunn Mountain a m .  
McCain property. Analyst, under supervirion of Mark Adams; specuo- 
chemical analyst, C. E. Harvey. Sample 0-1. ( Milla, 1962, p. 12, 13, 
233. 235, 236. 245, 254, 264. pl. 1.) Limestme. dark-gray. fine- to 
medium-grained, s i l i cew.  Chip a m p l e  from ouwop. repruenu 36 ft. 
Index and geologic map. Pollible uret None, rock impure. 

251. Okanogan County. N E ~  NW 1 sec. 28. T. 35 N., R. 28 E.. 1 mlle mnh-  
west of Rivenide. Brown property. Analya. under upervLion of 
Mark Adams; specuochemical analya. C. E. Harvey. Sample 0-70. 
( Mills, 1962, p. 236-238, 246, 266, 254, pl. 1.) Limenone, gray, fine- 
grained. u l i c e w .  argillaceous, bedded; wurhen gray with brownlab 
strealu. Chip ample  from outcrop taken acrou 48 ft. Index and geologic 
maps. Pouible use: None, rock impure. 

252 - 254. Okanogan County. Analyst, A. A. Hammer. ( Shedd, 1913, p. 165, Bg. 
167. 244, 245, pl. 21.) M e x  m a p .  

252. T. 35 N., R. 25 E., near Rivenide, Scotch Creek basin. Sample 
18. Limestone. black to blue. 

*253. T .  35 N.. R. 26 E.. 3 miles west of Uvenide. Sample 21. Mag- 
nuite, black. *Analysis suggests 16.3 percent more MgO and 
CaO than required for carboaate. 

254. [T. 37 N.. R. 31 E.]. wut  of town of Republic. Granite Creek. 
Sample 11. Limestone, white to blue. rbiatac. 

255. 256. Pacific County. Oligocene. SWf NWf uc. 24. T. 13 N.. R. 8 W.. 1.9 
miles southtart of town of Menlo. Lawwn ranch deposit. Analyst, under 

Footnotes of analyses on preceding page: 
'Iron and alumina. 
'ay difference. 

9500-1.0000~; a h  called CO*. 
'Sample dried at 110.- 112.12; ignition l c a  at  1.000.- 1.100.C. 
' ~ a f l = 2 1 0  ppm, Kfl  =I00 ppm. T l q = 3 1 0  ppm. S=390 ppm. 
'~nroluble. 

282. Pend Oreille County. F'recambrim. R i u t  River Group. NEf sec. 28, 
T. 36 N.. R. 43 E., 1.5 mile north of Parker Lake. Hauck property. 
Analyst, under  perv virion of Mark Adams; spectrochernical analyst. 
C. E. Harvey. Sample PO-26. ( Milla. 1962, p. 12, 13.80. z, 251. 
264, pl. 1.) Dolomite. Light-gray, medium- to coarse-grained, silicified. 
friable. Chip umple from outcrop. lndex and geologic map. 

263 - 210. Pend (Xeffle County. Mlddle Cambrlrn. lower unit of Metaline Llmestone. 
S W ~ N O I  uc. 31. T. 38 N.. R. 43 E.. 1 mile north of town of lone. 
Jordan or Allen quarry. ahndoaul. Index and geologic map.  Former 
user Cement, flux. P h l e  we: None. 

263- 268. ( MIIla, 1962, p. 54-67, 58, pls. 1, 2.) Limestone, gray, 
ugillaceour, dolomitic. 

269, 210. Analyst, under supervision of Mark Aduns; specuochemical 
analyst, C. E. Harvey. Samples PO-? PO-6. ( Mills. 1962. 
p. 12, 13, 54-58. 246, 256, 264.) Limestone, dark-gray, 
fine-grained, rlightly dolomitic and argillaceous; contain, 
numerow brown sueakr and patches; weathered. Chip 
ample  from outcrop. 

211 - 213. PLnd Oreffle County. Metallne Llmwtone. Between sectiont 15 and 16. 
T. 99 N.. R. 43 E., about 1 mile nonh of town of Meullne Falla. Pend 
Olellle M i m  and M e u b  Co., Pend Orellle mine. Analyat, 
0. T. Eiickron. h i l l  hole 294. ( Park and Cannon. 1943. p. 2.43, 72. 
13. pls. 1. 21. 22.) Mineralogy. Graphic presentation of analyrlr. Index 
and geologic m a p ,  geologic sectiolu. [Foc other analyses from u m e  
d f l  hole. see a m p l u  602-620. group Fr.] 

271. [Limeatone], deprh 550 h. 
272. [Calcareous dolomite]. depth 440 ft. 
213. [Limestome], deprh 250 ft. 

274. Pend Oreille County. McuUne Litneatow. s W ~  see. 29, T. 39 N.. 
R. 43 E. Metallne Mining and Leasing Co.. Bella May mine. Analyst. 
J. G. Fairchild. h i l l  hole 42. ( Park and Cannon, 1943, p. 2,43,  66, 
67. pls. 1. 21, 22.) [Limeatonel, depth 631 ft. Mineralogy. Graphic 
presentation of a ~ l y s i s .  lndex and geologic maps, geologic ~ c t i o n , .  
[For other analyses from u m e  drill hole. see sampler 654-651. group Fa.] 

215. Pend Oreille County. Paleozoic. NEf sec. 27. T. 39 N.. R. 43 E.. about 
1 mile wutheast of Metaline Falls. Lehigh Portland Cement Co. ( Hodge. 
1938d. p. 13, 95, 122-126.) Limestone, blue, bedded. Index and 
geologic map.  Use: Podand cement. 

216 - 279. Pend Oreille County . T. 38 N.. R. 43 E.. town of Cement. Jordan 
property. ( Sbedd, 1913, p. 180, 181, 245, pl. 21.) Limutone. 
Index maps. Pcaible we: Cement. 

'RIOI. 
'Includes FeO. 
'~alculsred from reported FeCO,. MgCO,. CaCOs, and (or)  MnCO,. 

''COZ, calculated from reported FeCOs. MgCO,. CaCO,, and(or) MnCOa. 
"~ruoluble ( acid) 1100 C. 
'M~co,. 
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Table 6.-Amlyres of umpler from Alitrka. Idaho. (hcgon. and Warhlngto~con~ining 75 to 90 percent carbonate (Group F3.common- and mixed-rock categcdes-Continued 

Rp, ,-,,-------- 2.00 2.92 2.92 '2.80 '5.32 '6.42 .I8 1.41 2.00 1.91 1.17 2.05 .I9 
MgQ -------,--,- Trace 4.40 1.24 2.26 1.52 2.99 .39 1.04 .23 .I2 . I 1  .21 .21 
CaO ,,,,,,,---,-- 47.77 38.28 48.65 42.63 47.50 43.01 46.30 48.38 45.25 50.12 49.63 43.13 46.60 
P@,------------ ------ ------ ------ ----,- ------ ------ .023 .092 .032 .019 .015 .023 .096 
I g n i t l o n l a ~  ---,,-- ,---,- -,---- 39.34 35.84 38.98 ,,---- '36.68 '39.16 '36.32 '40.33 '39.68 '34.86 '36.48 

C~O/M@ --------- calcite Ma8pedan ~a l c i ce  M:zfP,"" Calcite :y:,"" Calcite Calcite C.lcite Calcite Calcite Calcite Calcite 
calcite -- - 

R@a ------------ 2.37 1.16 1.13 2.85 1.91 2.02 .I2 1.43 1.34 1.13 .60 1.05 .93 
MgQ ,----------- 1.31 .21 .43 .30 .32 1.83 . l5 .68 1.68 .35 .18 .17 .29 
CaO ------------- 48.62 49.28 48.05 42.95 45.81 46.51 50.34 43.19 42.69 45.30 42.91 47.99 47.50 
PI01 ------------ .290 .OM .033 .052 .OM .032 .011 .021 .020 .039 .044 .012 .loo 
Ignitlon l a '  ------- 39.30 39.18 38.26 34.11 36.74 38.30 39.54 34.53 35.15 35.94 34.09 37.36 31.29 

- -- 

Total ------- 'C99.751 C99.811 6C99.71] C99.613 C99.191 C100.041 C99.881 q99.951 1[99.72] C99.101 C100.101 C99.921 C99.441 

CPO/M@,,------- calcite calcite ~ d c i t e  calcite calcite :gc calcite calcite :g::n Calcite Calcite Calcite Calcite 

' ~ l p ,  and FyO,. 

' ~ a m ~ k  dried at 11O0-I=: ignitloo l a  1.000.-1.10O0C. 

'N.P = 300 ppm. K p  490 ppm. T i 4  = 810 ppm. S = 256ppm. 
'with ample 166, group Far N a p  = 270 ppn, K@ = 610 ppm, 

Ti01 = < 30 ppn . S = 70 ppm. 

'with m p l e  785, goup Fa: N.P = 100 ppm . K p  = 560 ppm . T i 4  = 250 ppm , 
S -410 ppn. 

'with umple 63. group C and umple SJ 16-4. no( recolded: N a p  - 160 ppm . 
K@=420ppm. T10,=260ppm. S-240 ppm. 

SpecPochemical alulycer 
c The metallic ekmenn m t  detected in the specnochemical amlydr: LL@.BeO ,Bpl,Kp,Scp~.CoO.ZnO,Ga~l.Gc01.A@l,Y~.Nbrq.MoO1.Ru.Rh.Pd .Cd0 .In@,. SnO,. 

Sb@a.BaO .Te4.C@ .L.PI .C~%.  RzOa. Ndpt. Smp,. EUZ~I .  G V t .  T b a .  4.p~. HqOl, ErtO). T m p l .  YqOl. Lu201. HfO,. Tap,. WO,. Rep,. 01. Ir. PC. Au.TIp1. PbO. 
Bi@l.TMz ,U4; umple 281. K p  = 1.13 percent 1 

286 281 288 289 290 29 1 292 293 294 295 296 297 298 
N1#------------------- 0.55 0.068 0.015 0.05 0.067 0.05 0.44 0.05 - -  0.53 0.14 0.49 
Ti01 ----- ---- -, -- 0.0 1 .036 .I1 .I5 .031 .053 .010 .034 .02 0.10 .063 .ll .12 
V p b  -- ---- ------ - -- --- - ----- .O 10 .O 12 .0062 .OM3 -,,--- ------ .003 -,,-,, --,--- ------ ,,---, 
CI& ------------ .00067 .0074 .0016 .0011 .0010 .0017 .0007 .0030 .00014 .0021 .0022 .0021 .0018 
MnO ------- ------ .09 .I0 .087 .085 .05 .05 .13 .08 .75 .04 .26 .ll .05 
NiO ----------- -- .00 1 .0026 .0018 .0012 .001 .0018 ,,---- . O O l  .001 .0024 .002 .002 .0024 
CuO ------------- .0038 .0038 .0031 .0026 .0018 .005 .011 .0030 .0021 .OOS9 .015 .DO47 .0094 
SIO ------------- .0 13 .050 .0056 .0098 .0098 .015 .011 .022 ;018 .028 .011 .025 .025 
ZIO* -------,---- ------ .0054 --,--- -,---- ------ -----, -,---- .002 --,--- -----, .002 .002 .002 
A g a  --,--------- ------ ------ .OO 15 .OO 16 .OO 12 .0023 -,,--- --,--, ------ ------ ------ ------ ------ 

299 300 30 1 302 303 304 305 306 301 308 309 3 10 311 
N a a  --,--------- ------ ------ ------ 0.075 ,----- --,--, 0.05 0.18 0.59 0.19 0.05 ----,- LO71 
TiOl ------------ 0.019 0.059 0.04 .021 0.011 0.023 .05 .039 .081 .052 .045 0.016 .056 
V@s------------ ------ ------ ------ ------ ------ ------ .003 .003 ------ .007 .0067 .0051 .0064 
Crfi  ------------ .0005 .0036 .0017 .00083 .0005 .00058 .0013 .00096 .0024 ------ ------ ------ ----,- 
MnO_ ------------ .057 .01 .08 .13 .16 .31 .23 .34 .05 .01 .095 .033 .051 

NiO ---,--------- ------ .0016 .001 .0018 .0016 0 8  , -  .001 , -  .0012 .DO2 .001 .001 
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Specaochemiul analysesKontinued 
299 300 301 302 303 304 305 306 301 308 309 3 10 311 

CuO --,,-------,- 0.0029 0.0057 0.0081 0.007 0.0049 0.0050 0.0051 0.0049 0.0047 0.0030 0.0038 0.0012 0.0026 
Sfl ---,--------- .014 .013 .014 .16 .017 .0077 .014 .034 .011 .035 .055 .024 .021 

DESCRIPTIVE NOTES 

[Undencored page numben in refa 

280. 281. P a d  Oreille County. T. 38 N.. R. 43 E.. town of Cement. Jordan property. 
( shedd. 1913, p. 180. 1W, 245, pl. 21.) Limutone. Index map. 
Poprible use: Cement. 

282. 283. Pend Oreille Cwnty . Analyst. A. A. Hammer. Indu  map. P d b l e  we: 
Portland cement. 
282. T. 38 N.. R. 43 E.. Cement. Jordan property. ( Shedd, 1913. 

p. 180,184, 185,245, pl. 21.) Limetone, yellowirh- to light- 
gray, crystalline, fine-grained. 

283. T. 39 N., R. 43 E., near town of Metalhe. ( Shedd, 1913, p. 160. 
189. 190. 250, pl. 21.) [Limeatone] da le ,  dark-colored. 
aimoat black, very fine grained, finely laminated. 

264. Pend Onille County. [T. 39 N.. R. 43 E.]. Meuline Falls. Inland 
Ponland Cement Co., quamy. ( Krelci. 1914, p. 927, 930,938.) 
Limestone. Ure: Portland cement. 

285. Pend Oreille County. T. 39 N., R. 43 E., Meuline Falls, Sullivan Creek. 
( Shedd, 1913, p. 180, s, 195, 250, pl. 21.) [Umutone] hale.  
Index map.  Poulble use: Portland cement. 

286. San Juan County. Early Pennsylvanian or Late Mblnippian. Nf SE1 
sec. 20. T. 37 N.. R. 2 W.. Orcas bland. EnglebNon depcdt. ArulyW, 
under supervision of Mark Adamr: specaochemical analyst. C. E. HlNey. 
( Danner. 1966, p. 18, 19, 82. 141,161-163, s, 156.) Limutone. 
light-gray , organoclutic to crystalline; conuinr jarperold. Thin-section 
description. Chip umple uken acrou 350 ft. Tornage enimated. Index 
and geologic map.  

287. County, analysu, and m a p  as in sample 286. Minhipplan and Pumi.d? 1. 
SEi see. 25, T. 37 N., R. 2 W.. Orcar bland, about 2.5 miles by boat 
southart of town of East Sound. Langdon deposit. ( Danner, 1966, p. 18, 
19. 141. 191. 193. 450. 460.) Limestone. light-gray to blubh-gray. 
crystalline. Thin-section description. Chip umple taken acrou 50 ft. 
Tornage etimated. Former w: flux. 

288 - 290. San J U ~ I I  County. Early Pennry1vani.n. SEi SWi sec. 16, T. 37 N.. 
R. 1 W.. Orcas bland. Mount Comtitution d e p d t .  Analyst, undu 
supervision of h4ark Adams; s p m x h e m i c a l  analyst, C. E. HaNey. 
( Danner, 1966, p. 16, 19. 82, 141, 198, 199, 450, 460.) Limestone. 
dark-gray, dense to fragmental, foullifuout; weathen bufI; conulna 
interbedded argillaceous material. Chip umple. Totuuge utinuted. 
Index and geologic map.  Possible use: None. rock impure. 
288. Sample SJ 77-1 uken across 326 ft. 
289. Sample SJ 17-2 taken across 100 fr. 
290. Sample SJ 77-3 single specimen. 

291. County. age, analym. maps, and use as in u m p l u  288-290. NE1 N E ~  
sec. 19. T. 37 N.. R. 1 W .. Orcas Wand. about 4 m i l u  from town of 
Ean Sound. Wright deposit. Sample SJ 80-2. ( Darner. 1966. p. 16. 19. 
82. 141. 203. 450. 461.) Limestone. argillaceous. dark-gray-buff. denae. 
fouiliferoua; weathen brownuh buff. Thin-section description. Chip 
sample. 

292. San Juan County. Permian. NW: NEI sec. 22. T. 36 N.. R. 4 W.. Henry 
bland, west side of N e h n  Bay. Analyst, under vlpervirion of Mark Mamr: 
tpecaocbemical analyst. C. E. Harvey. Sample SJ 59-2. ( Darner. 1966. 
p. 16. 19. 82. 84. 129. 130. 449. 459.) Limestone. light-gray; inter- 
bedded with ribbon chert. Thin-section description. Chip umple taken 
across 100 ft. Index and geologic map. P d b l e  use: None, depotit 
small. 

293. Cwnty, age, analysts. and m a p  as in sample 292. N E ~  SW; rec. 22. 
T. 37 N.. R. 2 W. Fowler deposit. Sample SJ 26-1. ( Dlnner, 1966. 
p. 16. 19. 82, 141. 164-166, 448, 457.) Limestone. argillaceous, rill- 
cewr, mostly cryrulline; weathers buff. Chip umple taken acron 90 ft. 
Tonnage estimated. 

294. County. age. arulynr. and m a p  as in umple 292. NWiNW: r c .  23. 
T. 37 N.. R. 2 W.. Orcas Wand. about 1 mile couthwut by boat from 
town of East Sound. Judd Cove deposit. Sample SJ 27-1. ( Darner. 1966. 
p. 16. 19. 82. 166.167. 168. e. 457.) Limetone. dark-gray to 
light-gray, dense to crystalline; carbonaceous and argillaceous; weathen 
light gray or buff; conuins jasperold. Chip umple taken acrou 30 ft. 
Possible use: None, deposit small and impure. 

xence indicate rwrce of analy-I 

295. County. amlyru, and m a p  as in umple 292. Permlad?). NW i NWi 
sec. 29, T. 36 N., R. 3 W.. San Juan Island. Rocky 8ay quarrier. Sample 
SJ 63-2. ( Danner. 1966. p.16.19,82,94.99.~,~9,459.)  Limetone. 
bluirh-gny, crystalline; interbedded with argillite. Chip sample taken 
acrou 125 ft. Tonnage estimated. Former ure: Pulp and paper industry. 

296. County, analym, and m a p  as in umple 292. Late Triarcic, Huo Forma- 
Uon. NEI sec. 14 and NWf rec. 13. T. 36 N.. R. 4 W., Sanllun 
Island. D a v h  Head deposit, Roche Harbor Lime andcement Co. Sample 
SJ 50-2. ( D m r ,  1966. p. 16.19.82.84.121,~.123.~,459.)  Lime- 
atone. argillaceous. fouiliferous. Chip umple taken acrou 4.5 ft. Dc- 
tailed meuured section. Pouible use: None, deporit m a l l  and impure. 

297. 298. County. analysu. and m a p  as in umple 292. SWI KC. 5. T. 36 N.. 
R. 1 W.. Orcu bland. Rourio d e p i t .  Samples $1 72-2. SI 72-3. 
( Danner. 1966. p. 16, 19. 82. 141, 195. 196, 150. 460.) Limestone. 
dark-gray, finely crystalline; argillaceous interbeds. Chip umple. 
Pouble w: None, deposit impure. 
297. Sample uken acrou 150 ft. 298. Sample taken acrou 200 ft. 

299. County. analynr, and m a p  as in sample 292. South part of KC. 11. 
T. S N . .  R. 3 W., Jones bland. Sample SJ 33-2. ( Darner. 1966, p.16. 
19. 82. 94, 2, 132.448. 458.) Limestone, gray. dense. Thin-section 
description. Chip umple uken acrou 20 ft. ~o&ble w: None, depmit 
m a l l  and impure. 

300, 301. County, analym, and m a p  as in umple 292. NE1 sec. 17. T. 37 N., 
R. 1 W .. O r u s  bland. Buck Mountain depait. Samples SJ 76-1. SJ 76-2. 
(Darner, 1966, p. 16, 19, 82, 141. 197, 198, 450, 460.) Llmwtone. 
white to buff, f b l y  crysulline. Chip umple. Tonnage estimated. 
P d b l e  ure: Cement. 
300. Sample taken acrou 20 ft. 301. Sample uken acrou 85 ft .  

308. County. arulysu. map. and we as in umple 292. N W ~ N W ~  sec. 17. 
T. 37 N., R. 1 W.. Orcar Wand. Buck Mounuln deposit. Sample SJ 15- 1. 
( Danner. 1966, p.16.19.82,141.~.~0.460.) Limestone, ugillaceour. 
gray. mostly cryrulline; weathers buff. Chip umple, composite. 

303. County, aMlysU, and m a p  as in umple 292. Near center SEi sec. 15. 
T. 37 N., R. 2 W.. Orcu bland. Double Hill depcdt. Sample SJ 16-1. 
( h n n e r .  1966. p. 16. 19, 82, 141, 152,167. 158.444, 451.) Lime- 
stone, light-gay to gray. moatly crystalline, fdllferous;  conuinr j u -  
perold. Thin-section description. Chlp umple uken acropr 40 ft. Ton- 
nage estimated. Pouible ure: None, d e p d t  nnall and impure. 

304. County. analysu, referelre, a d  m a p  u in tunple 286. S& S& rec. 15, 
T. 37 N., R. 2 W ., Omas bland, about 0.80 mile couthwest of town of 
Eut Sound. Langell depcdt. Sample SJ 13-1. Limutone, blue-gray 
to white, finely uyrulline to dense; conulna argillaceous and cherty 
material. Thin-section ducdption. Chlp umple uken acrou 40 ft. 

305. 306. County. analysu. and m a p  as in umple 292. SE:NE+ rec. 22. T. 37 N.. 
R. 2 W., Orcas bland. Fowler deposit. ( Danner, 1966, p. 16, 19, 82, 
141. 166. 168, 169. 448. 457.) Limestone. siliceous. Former use: 
Lime. Possible use: None, deposit largely depleted. 
305. Sample SJ 28-1; chip umple uken acrou 10 ft. 
306. Sample SJ 28-2; chip umple. composite. 

307. Skagit County. Devonian to Early Permian. Chilliwack Group. NEINEi 
sec. 8. T. 35 N.. R. 9 E. Jackman Creek d e p d t .  Analyst, under 
supervision of Mark Adams; spectrochernical analyst. C. E. Harvey. 
Sample St 14-2. ( Darner. 1966, p. 16, 19, 82, 269, 271. 275, 280, 
281. 451. 462.) Limertone. gray. finely crystalline. massive; about 
50-75 ft thick. Chip umple taken acrou 100 ft. Index and geologic maps, 

308 - 311. County, age, analysts, and m a p  as in umple 307. T. 35 N., R. 10 E. 
Sutter Creek d e p i t .  ( Danner. 1966, p. 16. 19. 82. 269. 290. 295- 
297. 451. 462.) Limestone. dark-gray to gray. mauive to well-bedded to 
laminated, dense to finely ctyrtalline; contams calcite veinlets and 
interbeds of black shale. Thin-section description. Chip umple. PoPible 
use: Cement. 
308. NE: sec. 19. Sample St 11-8 taken acrou 174 ft. 
309. sW: sec. 20. Sample St 11-2 taken across 25 ft. 
310. SW: rec. 20. Sample St 11-4 uken acrou 15 ft. 
311. SW: rec. 20. Sample St 11-5 taken acrou 60 ft. 
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Table 6.-Analyses of samples from Alaska. Idaho, Oregon, and Warhington.containing 75 to 90 percent carbonate (Group F,).common- and mixed-rock categories-Continued 

Chemical analyru-Continued 

S--------------- ------ ------ .005 .016 ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Ignition lop  -------- '38.95 '39.48 37.1 39.3 '38.75 '37.86 '33.76 '34.30 '38.68 36.70 36.11 36.12 36.92 

-- -- 

Total ------- C100.061 C100.161 '~99.21 '~100.23 C99.821 C99.821 C99.971 [100.02] C99.941 C98.361 C96.891 C97.621 99.21 

CaO/M@ --------- Calcite Mag"dan 
calcite 

calci te  calcite calcite calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

Washington-Continued 

Altos ----------- 1.31 1.14 1.19 .64 1.67 
FetOs ----------- 1.15 .90 .63 

: } 3.00 1 . 2  '1.57 '1.83 ( : .51 I.'" l1.20 
.66 

MgQ ------------ 1.07 1.06 1.04 1.10 ------ .95 .30 .35 1.16 1.02 1.03 Trace .45 
CaO ------------- 46.76 47.27 47.36 47.38 44.00 43.97 43.89 42.63 48.66 45.91 48.26 44.55 50.27 
Nap------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .06 ------ 
K@------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ----,- .02 ------ 
P P r  ------------ ------ ------ ----,- ------ ------ .054 .030 .049 ------ -- ---- ------ ---- -- .025 
Ignition 10% ------- 36.84 37.00 36.90 37.01 37.0 '35.86 '34.79 '33.75 37.82 36.25 35.93 34.83 '34.38 

Total ---,--- C99.851 C99.791 C99.551 C99.251 C97.01 'C99.743 C99.663 C99.601 C101.121 ~101.10]C100.64] C100.511 C99.441 

Claaa ----,------- 9.7.82 9,6.83 10.5,82 9.6.83 8,10,79 16,4.80 16.5.78 18,5,76 5,10.84 11,7.80 10.6.80 16,5,78 11,4,77 

CaO/MgO--------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calclte Calcite Calcite Calcite - 
Washington-Continued 

FeO------------- ------ ------ ------ ------ ------ ------ 1.38 ------ ------ ------ ------ ------ 
MgCL ------------ 1.6 1 43.9 42.4 

1.51 "33.5 '15.44 "25.0 u36.56 "46.47 "43.44 "33.55 
CaO ------------- 47.5 46.83 42.07 11.5 25.56 17.1 13.85 1.21 4.50 13.63 
P@s ------------ '-05 ------ ------ ------ l.03 .027 ------ ------ ------ ------ ------ ------ ------ 
S--------------- 276 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Ignition lo= ------- '38.1 ------ U34.5 "33.3 '35.0 '34.52 '39.3 '37.75 Y31.7 040.82 '42.72 '39.64 '41.12 

Total ------- C99.51 c59.371 C99.01 C98.91 C99.91 C100.391 100.0 [100.00] 100.0 100.00 100.00 100.00 100.00 

CaO/MgO --------- Calcite Mapeaan Calcite Calcite Calcite Calcite "d",Ey:z Dolomite Magnerian Dolomitic Dolomitic Dolomitic 
calcite dolomite rnagneaite rnagncde magneaite 

See following page for footnotes. 

Specuochernical analyaer 
C The metallic elements not detected in the specuochemical analysis: Li20 ,Be0 ,BzO,.KzO .Sc~08,Co0 ,ZnO ,Ga@'IGeOa,As@a ,YzOa,ZrO~,Nb@s ,Mds,Ag@,Ru ,Rh ,Pd ,C@, 

In@I,Sn02 ,Sb@',BaO ,TeQ .C@, LazOs,Ce4 , P a ,  Ndp~,SmzO~,Eu@~,GdzO~,Tb@~,~@~, H@~,Er@~,Tm@~,Yb@~,Lu~O~,H~~,Ta&,WO~,k@~,Os ,It P t  A .TlzO,, 
PbO ,BilO, .Th~.UOs sample 319, K P  = 0.82 percent 1 

MnO -,----- -------------- .053 .063 .024 .024 .012 .045 .018 .028 .067 .10 .20 .085 
NiO ..................... .0028 .0017 ------ .001 .001 .OO 1 ----,- .0018 .OO 1 .001 .001 ------ 
CuO ..................... .0038 .0039 .0013 .0020 .0023 .0021 .0013 ,0041 .0046 .0068 .0026 .037 

SrO - ,  -- .022 .052 .017 .016 .011 .018 .0084 .0098 .017 .012 .014 .034 
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Table 6.-Analyses of aampler from Alaska. Idaho. Oregon, and Washington,containing 75 to 90 percent carbonate (Group F3, common- and mixed-rock categories-continued 

Chemical analyses- Continued 

Washington-Continued 
35 1 352 353 354 355 356 357 358 359 360 361 362 363 

46Fr33-37 46F133-69 46F93-70 46F93-86 46F133-97 46F133-98 4 6 F e - 5 4  46FG3-103 4 6 F e - 6 1  46FP3-62 46F93-120 46FP3-69 46F93-133 

Insoluble' --------- 17.09 10.71 13.58 9.16 9.25 8.07 20.45 10.26 11.90 17.04 19.10 19.80 1.77 

%osz ------------ 2.32 1.13 1.46 1.40 .90 .81 .30 .48 1.22 1.19 1.97 1.36 1.08 

M ~ O '  ----------- 28.35 22.09 19.98 20.75 22.75 26.91 19.10 21.73 19.52 18.05 30.81 19.61 47.46 
CaO ------------- 16.15 30.10 27.10 25.22 30.90 31.31 24.87 30.50 26.52 25.30 8.58 21.32 .86 

Ignition l o g 4  ------- 36.09 35.37 37.88 42.81 37.20 32.90 34.68 37.03 40.84 38.42 39.54 32.11 42.83 

Total -----,, 100.00 100.00 100.00 100.00 C101.00] 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

364 365 366 367 368 369 370 37 1 312 373 374 375 
46F1 46F1 46Fl 46F1 46F1 46F1 46F1 46F1 46FI 46F1 46F1 46F1 

33-131 33-149 33-150 33-152 43-73 33-153 33-157 33-160 33-189 33-191 43-77 33-201 

Insoluble ----------------- 10.82 14.74 9.57 14.80 9.95 9.81 8.76 9.18 13.04 12.70 15.91 9.65 

%orz -,------------------ 1.51 .83 .73 1.05 .74 .84 .I1 .54 .55 1.09 .I0 1.01 

M ~ O '  - --------- 45.32 44.53 45.93 36.01 20.34 43.48 45.46 29.14 18.58 39.57 34.22 18.51 

CaO ..................... 2.00 8.00 3.56 15.00 29.13 3.70 1.93 17.89 31.63 10.31 13.24 32.85 

lgnitionlm4--------------- 40.29 31.90 40.21 33.14 39.84 42.17 43.14 42.65 36.20 36.33 35.93 37.78 

Total --------------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class -,---,-------------- 8.5.77 13.2,62 8.2.77 13,3.66 9,2.83 8 .2 ,81  8.2.83 8,2,86 12,2,76 11.3.71 15.2.71 8.3.79 

Dolomitic Dolomitic Dolomitic Dolomite DolomlUc Magnesite Magnerian Calcareous Dolomitic Dolomitic Calcareous 
CaO/M@ ----------------- Magnedte magnwtte magnedte magnesite magnedte dolomite dolomite magnedte magnerlte dolomite 

43-84 43-86 33-203 33-205 33-211 43-103 33-224 33-232 33-237 33-243 33-254 33-259 

Insoluble1 ----------------- 15.03 12.79 9.03 19.00 20.92 7.75 8.89 7.18 9.50 15.31 15.45 8.90 

%or2 ------------------ 1.32 1-18 .83 1.08 -64 1.79 1.30 1.18 1.71 1.19 2.18 1.04 

MgO' ------ ------ 20.18 16.44 21.38 19.88 20.11 43.23 41.81 31.26 47.57 21.15 21.64 44.75 

CaO ..................... 30.21 33.95 28.73 21.02 26.U 7.23 1.55 19.32 1.50 24.30 26.76 3.42 

Ignition lon4 --------------- 33.26 35.66 40.03 33.02 31.82 40.00 40.45 40.46 39.72 38.05 33.97 41.89 

Total --------------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100 .OO 100.00 100.00 

Class .................... 13.4,69 11,3,76 8,2.83 18.3.69 20,2.66 5,5.77 7.4,71 4,5,81 1.5.16 3.3.18 12,6.10 7.3.81 

CaO/M@ -------------- - -  Dolomite 
Calcareous 
dolomite 

~ o l o m i r e  ~ o l m i t e  ~ o l a n i t e  :gyG Magnerite dolomite 
Magnerite Dolomite Dolomite 

magnerite 

llncluder silica and imolvble ailicater. 
'iron and alumina. 
' B ~  difference. 
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Washington-Continued Waahington-Continued 

351 - 387. Stevens County. Precambrian, Stemgar Dolomite. S E ~  SW 4 sec. 36. 
T .  30 N.,  R. 37 E.. near town of Turk. Analyst, under direction of 
W. W. Holbrook. (Bennett, 1943, p. 3-7. 9,-21, pl. 1.) General 
mineralogy. Tonnage estimated. Index map, geologic aection. Log of 
drill hole. P d b l e  we of magneaite: Source of magnesium for light- 
metal construction. 

351. h b .  No. 314. Sample U-34-37. ( Bennett. 1943. p. 2.) 
[Magmian dolomite], channel umple from old mine adit. 

352- 364. h l l l  hole 1. ( Bennett, 1943. p. 2.) [For other a m l y w  
from u m e  drill hole. aee umples 1025-1051. group Fa.] 

352. Lab. No. 104. [Dolomite] magneaitic dolomite. 
gray; depth 108-126 ft. 

353. Lab. No. 102. Dolomite, gray to light-gray; depth 
101-1oa h. 

354. Lab. NO. 85. Dolomite, yellow, green, pink 
depth 21-26 h. 

355- 360. h i l l  hole 2. ( Bennett. 1943, p. 1 0 . 2 . )  [For other analysu 
from same drill hole, r e  urnplea 69-82, group C, samples 
1052-1085. group Fa.] 

355. Lab. No. 197. [Dolomite] magnultic dolomite. 
light-gray to gray; depth 248.5-259 It. 

356. Lab. No. 195. [Dolomite] dolomitic magnuite. 
light-gray; depth 242-244.5 ft. 

357. Lab. NO. 161. Dolomite, light-gray; containa ler- 
pentine; depth 183.5-186.5 ft. 

358. Lab. No. 159. [Dolomite] magnesitic dolomite. 
light-gray; depth 182-183 h. 

359. Lab. No. 148. Dolomite. white; containa chalcedony; 
depth 150-152 ft. 

360. Lab. No. 147. Dolomite, pink; cwuins  ctulcedony; 
depth 141-150 ft. 

361. 362. hU1 hole 3. ( B ~ M ~ N .  18(3. p. 2. 2.) [For other 
analyaes from u m e  drill hole, ace u m p l u  93-96, group C; 
umpler 1086-1094, group Fa.] 

361. Lab. No. 296. Dolomitic magnerite, white and 
multicolored; depth 270-278 ft. 

362. Lab. No. 289. Dolomite. gray and brown; conuiru 
mrpentine; depth 81.5-93 ft. 

363. 364. h i l l  hole 4. ( Bennett. 1943. p. 2.) [For other analyses 
from u m e  drill hole, aee samples 1095-1110, group Fa.] 

363. Lab. No. 245. Magnerite, medium- to dark-gray, 
m e d i u m - c ~ n e  texture; depth 140-170 ft. 

364. Lab. No. 241. Magnerite, gray, medium-coane 
texture; depth 118-121 h. 

365 - 371. h u l  hole 5. ( Be~mnett. 1943, p. 2.3.) Rock, medium- 
coarse texture. [For other analyrr  from rrme drill hole. 

368. Lab. No. 271. Dolomite, gray; conuim serpentine; 
d e ~ t h  128- 134 ft. 

369. Lab. No. 274. [Dolomitic magnuite] magmite. 
white; depth 117-120 ft. 

370. Lab. No. 251. Magnerite, white, light-brown; 
depth 59-66 ft. 

371. Lab. No. 248. [ Magneaitic dolomite] dolomitic 
magnuite. white. friable; depth 0-35 ft. 

312 - 374. DNI hole 10. ( Bennett, 1943, p. 2 . )  Rock, medium-coarse 
texture. [For other analyw from u m e  drill hole, see 
ramplu 98-105. group C; umpler 1148-1155, group Fa.] 

312. Lab. No. 341. [Calcareous dolomite] dolomite, 
white and light-gray; depth 321-322.5 ft. 

373. Lab. No. 339. [Dolomitic magnerlte] magnerite, 
white with gray; depth 289.5-293 ft. 

374. Lab. No. 338. Dolomitic magnuite, white and gray; 
conuina serpentine; depth 270-280 ft. 

375- 377. h i l l  hole 11. ( Bennett, 1943, p. 2 . )  Rock, medium-cane 
texture. [For other analyses from u m e  drill hole, me 
u m p l u  106-108. group C; umple 1156. group Fa.] 

375. Lab. No. 361. [Calcareous dolomite] dolomite, 
light-gray; depth 186-203 ft. 

376. Lab. No. 359. Dolomite, gray; contaim serpentine; 
depth 150- 173 ft. 

377. Lab. No. 352. [Calcareour dolomite] dolomite. 
gray; contains serpentine, depth 83-112 h. 

378 - 380. h i l l  hole 12. ( Bennett. 1943. p. 1 4 . 2 . )  [For other analy - 
sea from same drill hole, ree sampler 109-113, group C; 
u m p l u  1157-1179. group Fa.] 

318. h b .  No. 401. Dolomite, gray and white; depth 
422-429 ft. ~ - -  . 

379. Lab. No. 394. Dolomite, white, banded; depth 
327-334 h. 

380. Lab. No. 387. Dolomite, banded; depth 268-274 ft. 

361 - 385. Drill hole 13. ( Bennett, 1943, p. 5. 3 . )  General: Mag- 
ouite,  light-gray to yellow~ah, medium-crystalline. mostly 
mauive. [Fot other analyses from u m e  drill hole, see 
u m p l u  114, 115, grwp C; umples 1180-1206. group Fa.] 

381. Lab. No. 436. [Dolomitic magnerite] magnerite. 
multicolored; contains serpentine; depth 214-222 ft. 

382. Lab. No. 435. Magnerite, gray, white; depth 206- 
214 h. 

383. Lab. No. 427. [Magneritic dolomite] dolomitic 
magnuite. dark-gray; depth 157-161 ft. 

384. Lab. No. 421. Magnesite, white to light-gray; 
depth 143- 144 h. 

see umple 97, group C; umples 1111-1111. group Fa.] 385. Lab. No. 414. Dolomite, dark-gray; depth 93-100 ft. 

365. Lab. No. 281. [Dolomitic magnuitel magneaite. 
white; depth 258-259 ft. 

366. Lab. No. 280. [Dolomitic magnuire] magmite. 
white; depth 245-250 ft. 

361. Lab. No. 279. [Dolomitic magnerite] magnuite, 
white; depth 209.5-210.5 ft. 

387. Drill hole 14. ( Bennett. 1943. p. 3 . )  General: Magnwite. 
predominantly white; mostly mauive. [For other analyses 
from u m e  drill hole. see sampler 116-121. group C; 
samples 1207-1217. group F,.] 

386. Lab. No. 460. [Dolomite] magnesitic dolomite. 
gray and white; depth 211-241 ft. 

387. Lab. No. 446. [Dolomitic magnerite] magnerite, 
white and Light-gray; depth 81-88 ft. 
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Table 6. -Analyses of samples from Alaska. Idaho. Oregon. and Washin torqcanaining 75 to 90 percent carbonate 
( Group FIAcommon- and mixed-rock categ$ner-Continued 

Chemical analyrer-Cmtinued 

M ~ O '  ------------------, 22.95 23.13 23.60 22.38 42.34 30.19 26.89 37.24 24.65 30.38 17.99 46.75 
CaO ,,------------------- 31.13 30.58 30.23 27.00 8.67 21.44 22.45 11.02 24.43 21.60 26.36 2.97 

Ignition l a 4  -,------------- 33.16 36.10 30.97 33.98 36.65 37.24 40.28 42.47 41.08 31.66 34.74 39.51 

Class ,---,,-------------- 11.2.69 7.3.75 13.3.64 15.2.70 12,1.72 6,5,15 0,11.81 4.6.83 0.10.83 13,3.64 18,4,72 6,5,76 

Dolomite Dolomite Dolomite Dolomitic Magnedan Magnesian Dolomitic Magneaian Magnesian 
CaO/MgO ---,------------- Dolomite magneaite dolanite dolanite magnetite dolomite 

dolomite Dolomite Magnesite 

. . 

FeO ------,-,,----------- ------ ---,-- ------ ------ ------ ------ ------ ------ ------ 1.17 ------ ) 
MgO -------,------------ 48.1 36.8 39.4 '25.1 19.5. '20.3 '26.8 19.3 '27.8 16.10 19.6 41.53 
CaO -------,------------ .4 4.3 2.8 18.8 28.3 27.5 18.7 27.0 19.2 24.74 27.0 2.52 

YO+ ,,-,--------------- ------ ------ ------ ------ ------ ------ ----,- ------ ------ l.69 ------ ------ 
YO- -----------,------- ------ ------ ------ ------ ------ ------ ------ ------ ------ '.05 ------ ------ 
1gnitlo.lm --------------- '42.2 '41.3 '43.9 '36.1 42.6 '42.3 '40.0 41.7 '41.0 '58.18 '50.8 43.60 

- -- 

Clam -,,-----,--,,----,,- 4,7.80 9.9.79 6.8.84 14.6.74 (6,5)88 5.5.88 4.11.79 (6.6)86 5.8.82 17,3.79 0.11.89 0.11.82 

Dolomitic 
CaO/Mgo Magnesite Magnesite M a p s i *  Dolomite Dolomite Mapes1an ~ o l o m i t e  Mapsian Dolomrte Dolomite Magneaite 

magnulte dolomite - - - - -- . -. dolomiu 
.-p 

Ag ..................... ------ ------ 
Au -----,,-------------- --,--- --,--, 
Zn -,------------------- -----, ------ 
Pb ---,-----,----------- ------ ------ 
I 1 41.3 '38.29 

T a a l  ,-----,-,,--,-- C98.91 100.00 

CaO/Mgo --,------------- Dolomite Dolomite 
Dolomite Calcareous Calurenu  

dolomite dolomite 
Dolomite Calcareous Calcareous Calcueout 

dolomite dolanite dolanite 
Calcite MaB"esian 

calcite 

------ 
.10 

Trace 
< .05 
c .05 

C58.01 

12.0.88 

Dolomite 

llncludes silica and insoilale silicates. 
'~ron and allnnina. 

'ay difference. 
~ A I  950.~. 

'Inrollale, mainly 51%. 

'~nroluble. 

'54 

' ~ b o v e  110.C. 
'At 110%. 

' ~ a i n l ~  C 4 .  

Uco#. 
= ~ l s o  repmed as insoluble. 
'950.-1,000.C: abo  called C 4 .  

Sample dried at  110.-112%: ignition l m  1.000-l.lOO.C. 

Spectrochemica1 analysis 

[ The metallic elemenu not detected in the specuochemical analysis: ~O.&O.B,O,.S~.CoO,ZnO,GPrq.Ge~4A~~4YI~4NqQ4MoO~,A~O,R~,Rh,Pd.CdO.~~.S~. 
~b~.BaO,TeQ.C%~.Ly4~Ce44R~O~,~4.Sm~Q.E~~~.G40~,Tb44~~~a,H~,Et~O~,Tm~~,Yb~~,Lu~~.HQ.T%O~,W~,kzOl,~,~,R,Au,Tl~~,~O,ni2Os, 
Th4.UOaI 

422 - 
SIO ------------ 0.038 
21% ------,---- .0036 

422 4 2 2 - 1  - 422 - 

NaaO ------------- 0.29 
K,O ---------,---- 2.40 

T i 4  ------------ C r r 4  -----,-,--- 0.0019 NiO ,--,-,------ 0.0026 
VIQ .34 CuO -----,------ .002 - 
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Wahington-Continued Washington-Continued 

388 - 399. Stevens County. Precambrian. Stemgar Dolomite. SEiSW i see. 36. 
T. 30 N., R. 37 E.. n u r  wwn of Turk. Analyst, under direction of 
W. W. Holbrook. (Bennett, 1943, p. 3-1, 9, 21, pl. 1.) General min- 
eralogy. Tonnage enimated. Index map. geologic section. Log of 
drill hole. P d b l e  ure of magnerite: Source of magnesium for light- 
metal comuuction. 

388- 393. Drill hole 15. ( Bennett. 1fI43. p. 16, 11.1 General: h g n e -  
site, light-gray to yellmiah, medium crytulline. mostly 
massive. lFor orher analvaea from u m e  drill bole. see 
samples 1218- 1235. group Fs.] 

2388. Lab. No. 484. [Dolomite] magnuitic dolomite. 
Ught-gray; contains p e n  rock; depth 232-237 ft. 
*Analyaia suggeua 18.2 percent more MgO and 
CaO than required for carbonate. 

389. Lab. No. 482. [Dolomite] magneritic dolomite. 
gray with whitc; depth 209-211 ft. 

* 390. Lab. No. 481. [Dolomite] magnedtic dolomite. 
white and light-gray; depth 198-209 h. *Analya& 
mggem 20.6 percent more MgO and CaO than 
required for carbooate. 

391. Lab. No. 419. [Dolomite] magneaitic dolomite. 
white and light-gray; depth 186-194 ft. 

392. Lab. No. 478. [Dolomitic magneaite] magnuite. 
gray and white; conuinr serpentine; depth 149- 
186 ft. 

393. Lab. No. 477. [Magneaitic dolomite] dolomitic 
magneaite. light-gray; depth 147-149 ft. 

394- 396. h i l l  hole 16. ( Bennett. 1943, p. 3 . )  General: hgnwi te .  
light-gray to yellowish, medium cystalline; mostly murive. 
[For other analyses from u m e  drill hole, see umple 122. 
group C;,samplea 1236-1241. group Fr.] 

394. Lab. No. 496. [Magnesitic dolomite] dolomitic 
magnesire, gray. white. and brown; depth 167- 
172 ft. 

395. Lab. No. 495. [Dolomitic magnesite] magnedte. 
gray; depth 155-161 ft. 

396. Lab. No. 493. Magnedtic dolomite. gray to white; 
depth 122- 146 ft. 

*397. h i l l  hole 17. Lab. No. 516. ( Bennett. 1943, p. 3 . )  
[Magmitic dolomite] .dolomitic magmite. white and 
gray; depth 219-222 ft. *Analysis suggem 19.7 percent 
more MgO and CaO than required for carbonate. [For other 
analyaes fmm u m e  drill hole, lee nmplea 123-128. group 
C; ramplea 1248-1269, group Fs.] 

398, 399. hill hole 19. (Bennett. 1943, p. 18.) [For other uulyaea 
from u m e  drill hole, r e  u m p l u  1270-1284, group Fa.] 
398. Lab. No. 649. Dolomite, dark-gray; conulna pyrite; 

depth 321-330 ft. 
399. Lab. No. 545. Magnuite, gray and white; contains 

lerpentine; depth 233-248 h. 

400. S t e v w  County. Stenagar Dolomite. Sec. 36. T. 30 N.. R. 37 E.. Turk 
- area. Analyn. F. G. Mehl. Sample 80. (Bennett. 1941. p. 3. 12. 21. 

23-25.  pl. 2.) Magneaite, come-gralned. General mineralogy. 
Channel umple. Index and geologic map. - - 

401, 402. Stevena County. Stenagar Dolomite. NW; 8ec. 10. T. 30 N.. R. 38 E.. 
weat and noah of town of Springdale. U.S. Msgnulre quury. Analyst. 
F. G. Mehl. Sampler 30. 31. ( Bemett. 1941. p. 3. 12. 19. 20. 23. 
2. pl. 1.) General: hgneaite,  intermixed with dolomite. Mineralogy. 
Index and geologic map. 

403. Stevena County. Stensgar Dolomite. NW: lec. 10. T. 30 N.. R. 38 E. 
southweat of U .S. Magnerite quarry, from old piu. Analyn. F. G. Mehi. 
Sample 14. ( Bennett. 1941, p. 3, 12. 20. 2 3 . 2 ,  pl. 1.) h g n u i t i c  
dolomite. General mineralogy. Index and geologic map.  

405. NE coraer sec. 35. Sample 4. [Dolomite],light-bluiah-gray, fine- 
grained to denre; weathers light gray. Outcrop umple. 

406. Sec. 36. Sample 10. [Magneshn dolomite.] 

401. Stevena County. Stensgar Dolomite. Sec. 9. T. 31 N.. 'R. 39 E. North- 
weat Magnesite Co., Keynooe quarry. Collector, C. F. D e b .  Sample 
3. (Campbell and Loofbourm. 1962, p. F3, Fa. s. plr. 1, 2.) 
Dolomite. Index and geologic map.  geologic sections, correlated 
columnar sectiom. 

408. Stevena County. Stenagar Dolomite. Sec. 32, T. 31 N.. R. 39 E. AnalySt. 
F. G. Mehl. Sample 13. (Beunett..1941, p. 3. 12. 23. 2, pl. 1.) 
[Magnesian dolomite.] General mineralogy. Index and gwlogic mapa. 

409. Stevens County. Auociated with Stensgar Dolomite. Secs. 1. 12. T. 31 N.. 
R. 39 E., tea. 6, I, T. 31 N., R. 40 E., 5 miles northwest of town of 
Valley. Washington Sute  Marble Co. Analyst, R. W. Thatcher. ( Shedd, 
1903, p. 101,102, 137, 142; Whitwell and Patty, 1921, p. 1 2 . 2 ,  23, 
21. 28. pl. 2.) [Dolomite]. marble, pink. Bulk density 2.829. Thin- 
aecrion ducription. Tonnage estimated. Index and geologic map, geo- 
logic sectiona. Physical properties. Possible use: Dimension none. 

410. Steve- County. Stenrgar Dolomite. Sec. 31. T. 32 N., R. 40 E. Analyst, 
F. G. Mehi. Sample 24. ( Bennett, 1941, p. 3, 12, 23, 2, pl. 1.) 
Dolomite. General mineralogy. Index and geologic maps. 

411. Stevena County. Auociated with Stenagar Dolomite. Secr. 30, 31. 
T. 32 N,, R. 40 E., 5 miles from wwn of Chewelah. Finch. Allen or 
Ma,  depait. Analyst. A. A. Hammer. Sample 63. ( Shedd. 1913. 
p. 125, 126, 246, pl. 21; Whitwell and Patty, 1921, p. 12, 2, 23, 27, 
28, 41, pl. 2.) [Magnesite] limestone, light-gray. Tonnage estimated. 
Index and geologic m a p ,  geologic sections. Use: None. 

412. Steven, County. Stenagar Dolomite. N E ~  N E ~  aec. 32. T. 33 N.. R. 40 E., 
4.1 miles northwest of Chewelah. Abandoned quarry. Collector. 
C. F. Dew. Sample 1. ( Campbell a d  Loofbourow. 1962. p. F3, F8, 
F13-15. e. plr. 1. 2.) Dolomite. Index a d  geologic map, geologic 
sections, detailed meaaured section, correlated columnar sections. 

413 - 420. Stevena County. Cambrian, Old Dominion Limestone. Sec. 35, T. 34 N., 
R. 38 E., about 11 miles northwest of town of Addy. ( Bennett. 1944. 
p. I. 31-33, pl. 10; Bennett. 1945, p. 3.) Depoait: Dolomite. light- 
gray to white, some banding, medium to coarsely crystalline. Fresh 
umple from outcrop, fragmenu taken every 5 ft, uu~ally for 1 length of 
50 ft. Tonnage estimated. Index and gwlogic map.  Former we: 
Building none. Pontble use: General uaea of dolomite; refractories. 
cmahed stone. 

413. N W ~  N E ~  aec. 35. Owner. W. G. Merryweather. Sample 508. 
414 - 419. N E ~ N W ~  sec. 35. Owner. W. G. Merryweather. 

414. Sample 509. 411. Sample 515. 
415. Sample 510. 418. Sample 539. 
416. Sample 512. 419. Sample 542. 

420. SE: NWf see. 35. Sample 538. 

421. Stevena County. ClmbriaN ?). Northport Limeatone. Probably sec. 21. 
T. 35 N.. R. 39 E.. 1.5 miles south of town of Colville. Hams ranch. 
Analyst, A. A. Hammer. Sample 70. (Shedd, 1913, p. 132, 133, 246, 

-- 

pl. 21; Mil&. 1962. p. 173.174-176.) Limestone. dark; contains cal- 
cite seams; depth 35 ft. Tonnage estimated. M e x  and geologic map. 
Possible ure: Portland cement. [For other analyru from u m e  drill bole. 
see umplea 1463-1465. group F2.1 

422. Srevem County. Northport Limenone. NW: aec. 35, T. 36 N., R. 39 E., 
3 miles north of Colville. Analyst, under mpervision of Mark Adaml; 
specnochemical analyn. C. E. Harvey. Sample S-116. ( Mills. 1962. 
p. 12. 13. 165. 161. 168. 249. 261. 264. pla. 1. 6 . )  Limestone. dark- 
gray to black. fine-grained, medium-bedded. argillaceous; contains 
lenticlea of dolomitic limestone. Chip umple from outcrop. Index and 

404. Stevens County. Stenrgar Dolomite. Sec. 24. T. 31 N.. R. 38 E. Col- geologic maps. Ponible w: None, rock impure. 
lector, c. F.  Dew. Sample 4. ( Campbell aM Lcofbourow. 1962. 
p. F3, F8, f18. pls. 1, 2.) Dolomite. Index and geologic m a p ,  geo- 423. Stevelu County. Northport Limestone. Sec. 28, T. 38 N.. R. 38 E.. 0.25 

logic sectio~u. correlated columnar sections. mile northeast of town of Bouburg. Young America mine. Analyst. 
under supervision of M. Wright. Drill hole 9. ( Hundhausen, 1949, p. 3, 

405, 406. Stevens County. Stensgar Dolomite. T. 31 N.. R. 38 E.. Red Marble area. 7, 9, 2, figs. 1, 2, 6 . )  Silicified dolomite; depth 213.0-217.0 ft. 
Analyst, F. G. Mehl. (Bennett, 1941, p. 3, 12, 18, 2 3 . 2 ,  pl. I.) Mineralogy. Index and geologic map,  geologic section. [For other 
General mineralogy. Index and geologic map. analyrer from same drill hole, see samples 1494-1503. group Fa.] 
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Table 6. -Amlyres of sampler from Aluka. Idaho. Oregon. and Washingtoa.ccntaining 75 to 90 percent carbonate 
(Group F3, common- and mixed-rock categaies-Continued 

Chemical analysu-Continued 

Washington-Continued 
424 425 426 427 428 429 430 431 432 433 434 435 

46FP3-146 46FP3-149 46Ffi3-154 46FP3-148 46Ffi2-12 46Ffi2-13 46FP2-147 46Ffi2-17 46FP2-18 46Ffi2-19 46Ffi2-20 46FP2-21 
S i q  ,------------------- 10.9 12.6 18.2 11.6 11.40 9.11 8.61 16.08 9.23 12.06 14.30 9.73 
'41'0, ------ ------ ------ ------ ) l.34 '2.07 ( :: .90 

.35 1.43 .74 .67 
F + 4  ------------------- ------ ------ ------ ------ .30 .14 .38 .12 .10 
MgO ---------------,---- 17.8 17.7 15.9 16.3 .24 1.82 8.32 3.10 1.45 2.16 1.05 1.13 
CaO .................... 26.9 26.2 24.3 27.6 49.35 47.19 40.96 43.22 50.78 46.34 47.11 49.63 
Pflg .................... ------ ------ ------ ------ .051 .030 ------ ------ ------ ------ ------ ------ 
Ag ..................... Trace .46 .11 Trace ------ ------ ------ ------ ------ ------ ------ ------ 
Au ..................... Trace Trace Trace Trace ----- - ------ ------ ------ ------ ------ ,----- ------ 
Zn ..................... .60 .20 .10 <.05 ------ ------ ------ ------ -,---- ------ ,----- ------ 
Pb ..................... <.05 .30 <.05 < .05  ------ ------------ ------ ------------ ,----------- 
Ignition l a  --------------- ------ ------ ------ ------ '38.56 '39.27 40.30 36.29 38.19 37.74 37.29 39.29 -- 

T a a l  --,-,-,-------- C56.21 C57.51 C58.71 C55.61 C99.941 C100.09] C99.621 C99.891 C100.141 ~100.11]~100.61]  C100.551 
Clan ---,--------,------- 11.0.85 13.0.84 18.0.17 12.0,83 11,1.87 6,6,67 6.4.88 14.3.81 8.1.86 9.5,84 13.3.84 8.2.88 

cao/MgO_------------- - -  Dolomite Dolomite Dolomite Dolomite Calcite Magnesian Calcite Mrzz Calcite Calcite 
L - - - -. - -- calcite calcite calcite 

- - . . - -- 
Wuhinaton-Cootlnued 

Pfl, ---------------,---- ------ 
Ignition l a  ------,----,--, 37.0 

Total --------------- C98.71 
Clan -,------------------ 19,2.77 

c a O / ~ g O  ---------------- Dolomite Dolomite 
Calcite Magnedan Magnesian Magnesian 

calcite calcite calcite 
calcite Calcite Calcite Calcite Calcite Calc~te 

-- ----- - 
Warhiqton-Continued 

448 449 450 451 452 453 454 456 457 458 
46FM-145 46F142-291 46Ffl-163 46FM-150 46Ffl-152 46Ffil-223 46Ffi1-117 46Ffi7-74 46F131-53 46Ffi7-54 46Ffi7-66 

S t 4  ..................... ,-, - - - -  10.47 5.5F- 15.18 14.43 17.59 2 .18-23 .32  15.72 7.77) 8.16 9.70 

MgO --,------------------------- 
c a o  --,------------------------- 
yo+ -,------------------------- 
yo- -,------------------------- 
P@, ............................ 
MnO,,,-------,-,----------------- 
Ign i t ion la  ....................... 

Total ....................... 
Clau---------------------------- 

------ Trace 
42.25 17.02 

1.48 27.69 

------ 1.06 
17.50 15.46 
24.99 26.52 

------ {-;---- 
Trace 

----,- ------ 
------ ------ 

38.58 '38.25 

99.89 99.92 
8.12.79 16.3.80 

Calcareous 
CaO/MgO,-----,------------------ dolomite 

Magnesite Dolomite Dolomite Calcueous dolanice magnesite Calcite Calcite Calcite Calcite Calcite 

'h4. 'CQ. calculated tom repcufed MgC4 and CaCO,. 'CG. 
' S M ~ ~ C  dried at  110.-112*Ciignition l a  l.OOOO-l,lOO.C. ' ~ b o v e  110%. '98.31 percent in text. 
'~ncludet iruoluble. '~alculated ~IOITI rrponed ignition lcu  minus C 4 .  UN.lO= 225 ppm, K'O = 560 ppm. 
'~.lculated barn repated MgC4 and ( a )  CaC4.  ' ~ t  1 l O T .  T i 4  = 315 ppm. S = 150 ppm. 

Specaochemical amlyaer 
C The metallic ekmeno Imt detected in fhe specuockmical U l y d s  : Li~O.BeO.~.S~.C8,ZnO,G~,GeO,,A~~,Y~~4N~Os,M~,A~O,Ru,Rh, Pd ,CdOOIq4,Sn&, 

N*O-------------------- 
K'O ,- - - - - - - - - - - - - - - - - - 
Tiq-----,-------------- 
v,o, ----,-------------- 
C1'0, , - -, , - - - - - - - -- -- - - - 
Mae-----,----------__---- 

NiO-_,-,--,-------------- 
cuo-------------------- 
SIO .................... 
zrq ------------------- 
Pbo ------------------- 
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Table 6.-Analyses of samples from Alaska. Idaho. Oregon, and Washington.containing 75 to 90 percent carbonate 
(Group FA common- and mixed-rock categories-Continued 

Chemical analyses-Continued 

37-79 37-82 37-83 31-29 37-162 37-135 37-136 37-137 37-50 37-51 31-149 
SiOz---------------------------- 11.25 11.87 9.43 8.96 9.61 17.72 13.59 14.78 7.45 18.66 18.65 
Al'o, -----------me--------------- } 9 '2.00 '1.43 2.44 '.IS ( '::: .51 
FqQ----------------------------  .37 : ] ' 244  7 3  l.72 

MgO--------------------------- .36 .46 .47 1.01 .19 .68 .35 .67 .52 .53 .55 
CaO . . . . . . . . . . . . . . . . . . . . . . .  48.43 47.55 49.19 48.46 49.80 43.93 47.24 45.85 49.78 44.52 44.42 
Na.0 ---,------------------------ ------ ------ ------ ------ ------ .02 .oo .oo ------ ------ ------ 
K ; O - - - - - - - - - - - - - - - - - - - - - - - -  ---,-- ------ ------ ------ ------ .07 .01 .02 ------ ------ ------ 
PtO, ---,----------------------- -- ,009 .023 .026 ------ .014 -----, ------ -----, .023 .035 .035 
Innition l a r  ........................ '38.54 '37.80 '39.04 39.16 '39.34 35.14 37.63 37.05 '39.84 35.60 '35.61 

Total ----------,,,-,--------- C99.561 C99.701 C99.591 100.03 C99.741 C99.713 C99.101 C99.561 '[100.05][100.08] 'c99.981 

Class --------------,------------- 10.3,87 9.6.65 7.4.88 5.7.81 8,2,89 14.6.18 1282.85 1303.83 3.7.89 17,2080 17.2.80 
CaO/MgO - ---------------  Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

Washington-Continued 
470 471 412 473 414 475 478 477 478 479 

46F1 46FI 46F1 46F1 46F1 46F1 46F1 46F1 4 6 1  46F1 
37-111 37-114 31-115 37-116 37-118 37-119 37-2 37-11 37-42 37-43 

5 1 4  ..................................... 11.40 9.47 13.57 10.83 12.75 9.81 17.32 9.06 8.74 20.96 
~ 1 ' 4  .................................... 2 4 7  ] '1.52 5.32 '1.18 '2.00 '1.68 .94 1.90 l.97 '2.91 
F % 4  1.15 
MgO .......................... - - 1.04 1.03 1.80 1.29 1.14 1.36 .50 .50 .I7 1.20 
CaO ------,------------------------------ 46.11 48.65 46.06 47.0 46.50 48.43 45.84 49.73 49.74 41.01 
PzOs------------------------------------- ------ ------ ------ ------ ------ ------ ------ ------ .024 .OW 
lgnitionlar ,---------------------,-------- 37.83 39.65 31.40 38.90 38.70 39.00 34.94 38.52 '39.65 '33.60 

Total ................................ [ l ~ ~ . ~ ~ ]  C100.32]C101.15] C99.81 C101.091 C100.341 99.54 99.11 C99.891 C99.711 

CaO/MgO .............................. Calcite Calcite M:zt: Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

W ashington--Continued 

480 481 482 483 - 464 465 486 487 488 489 
46F137-44 46Ffi7-46 46FP7-65 -- 46F97-68 46F137-130 46FG7-122 46FG7-73 46F137-146 46F137-121 46F137-163 

S i 4  --------------,--------------------- 14.90 17.27 17.04 11.01 14.74 10.22 14.70 8.04 7.92 21.23 
&Os .................................... .86 2.30 .99 1.63 .41 .89 '.47 1.94 2.16 2.11 
MgO .................................... 1.08 1.03 13.76 .40 .20 3.26 .20 .40 .79 .67 
CaO ............................... 45.75 43.52 30.26 48.52 47.17 45.54 41.17 48.32 49.02 42.04 
P20s --------------,--------------------- .026 .049 .020 .018 .012 .024 .012 .018 .076 .016 
Ignitionlar ............................... '36.90 '35.56 '38.47 '38.34 '31.25 '39.72 31.28 '41.04 '38.98 '33.47 

Total ----,-------------------------- C99.521 [99.73][100.54] C99.92] C99.841 6C99.65] C99.831 C99.761 C96.951 C99.601 

Class .................................... 13.3.83 13.1.79 15.3.62 8.5.86 14,1,84 9.3.88 14.1,84 5.8.81 4.6.87 18,6,75 

CaO/MgO ................................ Calcite Calcite! CalcareOus Calcite MaBnesian 
dolomite 

calcite Calcite Calcite Calcite Calcite - 
See following page f a  footnaes. 

Spectrachemical analyaes 
I: The metallic elemenfa not detected in the specaochemical aM1yds: L i ~ O . B e 0 . ~ ~ . K z O . S q ~ 4 C o O , Z n O , G . r ~ 4 G e Q 4 A ~ ~ 4 Y I ~ 4 N ~ ~ , M ~ , R ~ , R h , P d d C d O , ~ ~ , S n Q , S ~ ~  

T i 4  ..................... 0.023 .032 .ll 0.020 .ll 0.017 .029 0.034 0.025 0.053 0.013 .04 
VzO, ---------,----------- ------ ------ ------ .003 .0098 ------ .003 .003 .003 .003 ------ .012 
C r 2 4  ..................... .0005 .00099 .0005 .0005 .0015 .00074 .0005 .00096 .00074 .0008 .0011 .00096 
MnO ..................... .062 .062 .062 .057 .30 .076 . l o  .08 .ll .066 .083 .072 
NiO ...................... ------ do24 ------ .001 .001 .001 ------ .0024 .001 .001 .0028 .001 
CuO ..................... .0045 .DO75 .0025 .0043 .0025 .0042 .0021 .0075 .0064 .0035 .0059 .0054 
SIO ------,--------------- .0093 .0091 . O x 1  -013 .010 .0048 .012 .013 .0092 .0090 .0048 .020 
ZrQ----,---------------------- ------ ------ -----, ------ ------ .002 ,--,-- ----,- ------ ------ 
A&O--------------------------- ------ ------ .0002 -,---- ------ ,----- ------ ------ ------ ------ ------ - 

484 485 487 488 489 

Na10 ..................... ------ ------ 0.30 0.19 0.20 
T i 4  --------------,------ 0.010 0.022 .066 .045 .084 
VrOs ..................... ------ ------ ------ .0075 .003 
C r z 4  ..................... .00096 .0005 .00064 .0011 .0015 

MnO ..................... .043 .OM .05 .16 .30 

- 484 485 481 488 489 

NiO ------,------ 0.001 0.001 0.001 0.001 0.0036 
CuO ------------ .0035 .0032 .0018 .0051 .0096 
SrO ------,------ .015 ------ .001 .027 .046 
21% ------------ ,----- ------ .0039 -----, ,002 

A&O ------------ ,----- ------ ------ ------ .0002 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate rource of analyaia] 

Washington- Continued Washington-Continued 

459 - 461. Whatcom County. Early Late Devonian part of Chilliwack Group. N E ~  
sec. 28. T. 40 N., R. 5 E.. 1.25 mil- northwest of town of Kendall. 
Permanente Cement Co.. Balfour quarries. Analyn. C. S. Homi. ( Moen. 
1962, p. 4, 8, 94-96, 98, pl. 1; Danner. 1966, p. 16. 19, 82, 209. 
210, 225. 226. 229, 453. 466.) Limestone, medium- todark-gray. 
finely to coarsely crystalline, maasive to well-bedded, foariliferau. Thick 
overburden. Chip sample. Index and geologic m a p ,  geologic sections. 
Former use: Cement. Possible use: None, deposit small. 
459. Sample W 16-2 taken across 80 It. 
460. Sample W 16-5 taken across 215 ft. 
461. Sample W 16-6 taken acrou 225 ft. 

462. Whatcom County. Early Late Devonian pan of Chilliwack Group. North 
pan sec. 28. T. 40 N., R. 5 E., east side of Sumas Mountain. Perman- 
ente Cement Co., Balfour deposits. Analyst. A. A. Hammer. Sample 
121. ( Shedd, 1913, p. 209, 212, 213, 247, pl. 21; D a ~ e r ,  1966, 
p. 82, 209. 210. 225. 226. 229.1 Limestone. medium-gray. coarse- 

C. S. Homi; specuochemical analyst. C. E. Harvey. ( Moen. 1962. 
p. 4, 8, 88-91 ,g ,  119, pl. 1; Danner, 1966, p. 18, 19, 82, 209, 
210. 213, 214, 216. G. 219. 453, 467.) Limestone. gray, dense to 
crystalline, fcnilifercus. Chip sample. Index and geologic map .  
geologic sections. Former use: Hydrated lime. Pouible w: Concrete 
aggregate, ballast, road metal, riprap. 
418. Sample W 24-1 taken acrou 110 ft. 
419. Sample W 24-2 taken acrou 320 ft. 
480. Sample W 24-3 taken acrou 200 It. 
481. Sample W 24-4 taken acrou 300 It. 

482. County, age, formation, analysts, maps, and use as in sampler 418-481. 
SEiNEf rec. 21, T. 40 N.. R. 5 E. Sumas Mountain depait .  Sample 
W 17-2. (Moen, 1962, p. 4, 8, 16, 95, 91, 100, 119, pl. 1; Darner, 
1966, p. 16. 19, 82, 209. 210. 231-233. 453. 466.) Limestone, 
mottled buff a d  white, mostly crystalline, fasiliferous. Chip umple  
taken acrou 30 ft. Geologic sections. 

grained. Comporite sample tsken acrou 50 ft. Index and geologic maps. 483. 484. Whatcom County. Probably Early Pennsylvanian part of Chilliwack Group. 
Possible use: None, depait  small. Sec. 4. T. 40 N.. R. 6 E.. north of town of Maple Falls. Black Moun- 

463. Whatcom County. Late Devonian part of Chilliwack Group. Center rec. 5. 
or NWf N E ~  sec. 8, T. 40 N.. R. 6 E. Northwest Mack Mountain depcdit. 
Analyst, under supervision of Mark Adam; spectmchemical analyst. 
C. E. Harvey. Sample W 21-1. ( Danner, 1966, p. 16, 19, 82, 209, 210, 
243. 244, 453, 466.) Limestone, light-gray, fouiliferour. Thin-section 
description. Chip sample taken acrou 40 ft. Index and geologic maps. 

484- 466. Whatcom County. Early Pennsylvanian part of Chilliwack Group. [T. 31 N.. 
R. I E.. umrveyed.] Ridley Creek deporit. ( D a ~ e r .  1966, p. 82. 
209. 257-259.) Limestone, fossiliferour. Index and geologic m a p .  
Possible use: Cement. 
464. Eric claim. 
465. Gurcy claim. 
466. Carla claim. 

467, 468. Whatcom County. Early Pennsylvanian part of Chilliwack Gmup. N W ~  N W ~  
sec. 13. T. 40 N.. R. 5 E., Red Mountain. Analya. C. S. Homi. 
( Moen, 1962, p. 4, 8. 88, 96, 2, 119, pl. 1.) General: Limwtone, 
light-gray, crystalline, well-bedded, fwriliferolu. Index and gwlogrc 
maps, geologic sections. Possible use: Concrete aggregate, road metal. 
riprap. 
467. Spectrochemical analyst. C. E. Harvey. Sample W 6-3. ( Danner. 

1966, p. 16, 19, 82, 210, 220, 221, 452, 465.) Thin-section 
description. Chip sample taken ac ra r  170 ft. Tonnage estimated 
Possible use: Ballast, cement. 

468. Collector, W. R. Danner. Sample W6-4. Moderate to large 
tonnage. 

469. Whatcom County. Early Pennsylvanian part of Chilliwack Group. SWi 
sec. 12. T.  40 N.. R. 5 E. Red Mountain depont. Analyst, under 
supervision of Mark Adamr; specwochemical analyst. C. E. Harvey . 
Sample W 6-4. ( Danner, 1966, p. 16. 19, 82, 210, 220, 221. 452. 
465.) Limestonei varier from dense and argillaceous to cherty, silty 
and coarsely crinoidal. Thln-section description. Chip sample taken 
across 140 It. Tonnage estimated. Index and geologic maps. Pcnible 
use: Cement. 

411. Whatcom County. Early Pennsylvanian part of Chilliwack Group. NEi SW i , 
NWISEf, NE 4 sec. 14, T. 40 N., R. 5 E.. about 3 miles northeast of 
town of Kendall. Permanente Cement Co.. upper quarry. ( Darner. 1966. 
p. 82. 209. 210. 213. 215. 218. 219.) Limestone. fouiliferous. Index 
and neolonic maw. Former use: Hydrated lime. Ute: Cement. 

tain deposits. Specuochemical analyst. C. E. Hlrvey . ( Danner. 1966. 
p. 16, 19, 82, 209, 210, 249-252, 254, 255,453, 465.) Chip sample. 
Tonnage arimatcd. Index and geologic maps. geologic sections. Pm- 
sible use: Cement. 
483. S W ~ N E ~  sec. 4. Analyst, C. S. Homi. Sample W 1-2. (Moen, 

1962. p. 4. 8. 16, 18. 92, 96-96, 100. 119. pl. I . )  Limertone. 
light-gray, d e w ,  foasiliferour. Sample taken acrou 500 ft. 
Pouible use: Concrete aggregate, ballast, road metal, riprap. 

484. S E ~  sw f sec. 4. Analyst, under rupervition of Mark Adams. Sample 
W 7-7. Limenone, gray. denre. Sample taken acrou 200 ft. 

485. Whatcom County. Early Pennsylvanian part of Chilliwack Group. SWf 
see. I. T. 40 N.. R. 6 E.. 2.5 m i l a  north of Maple Falla. Silver Lake 
quarry. Analyst, C. S. Homi. Sample W 1-1. ( Moen, 1962, p. 4, 8, 
87-89.98, 119, pl. 1; Danner. 1968, p. 16, 19, 62, 209. 210, 221- 
223. 452. 465.) General: Limestone. gray to brownish-gray. medium -- 
to coarsely crystalline; weathen buff; maximum thicknur about 400 ft. 
~hin-section description. Chip sample taken acrou 280 ft. Tonnage 
estimated. lndex and geologic maps. geologic sections. Use: Pulp 
and paper induruy . Popible use: Concrete aggregate, ballan. road 
metal, riprap. 

486. Whatcom County. Early Pennsylvanian to Early Permian part of Chilliwack 
Group. SWf sec. 4, T. 40 N.. R. 6 E., Black Mountah. Analyst. 
C. S. Homi; collector, W. R. DaMer. Sample W 1-7. ( Moen. 1962. 
p. 4. 8. 16. 18, 92, S6-98. E, 119, pl. 1.) General: lmwtone ,  
gray, dense to crystalline, fouiliferous. Moderate to large tonnage. 
Index and geologic map, geologic sections. Pouible ute: Concrete 
aggregate, ballast, road metal, riprap. 

481. Whatcom County. Holocene. N W ~  SW: rec. I, T. 40 N., R. 6 E., about 
3.5 miles north of Maple Falls. Silver Lake deposit. Analyst, under 
supervision of Mark Adams; spectrochemical analyst, C. E. Harvey. 
Sample W 10-2. ( Darner, 1966, p. 16, 19, 82, 438, 439, 453, 465.) 
Tufa, creamy-white; composite sample. Index and geologic map. P a -  
sible use: None. deposit m a l l  and impure. 

488. County. locality. and analysu as in sample 481. Sample W 3-1. ( Darner. 
1966, p. 16. 19. 82, 210, 223.224. 225. 452, 465.) Limestone, dense, 
fouiliferous; weathers dark gray to brownish gray. Thin-section ducrip- 
tion. Chip umple. composite. lndex and geologic maps. Pcuible use: 
Cement. " . .  . 

410- 415. Analyst. E. I. Baldwin. 
416. 411. ( Hodge, 193&1, p. 13. 26. 28-30, 33, 36, 38. 2.) Lime- 

489. Whatcom County. SWI sec. 34, T. 41 N.. R. 5 E. Vedder Mountain 

stone, light-gray. finely crystalline. Pouible use: Flux. 
depmit. Analyst, under supervision of Mark Adam; spectrochemical 
analyst, C. E. Harvey. Sample W 22-1. ( Danner, 1966, p. 16, 19, 

418 - 481. Whatcom County. Early Pennsylvanian part of Chill~wack Group. s W ~  SWi 82, 210. 246. 453. 466.) Limestone, float. light- bluish-gray. 
sec. 14, NW i NW i rec. 23, T. 40 N., R. 5 E., about 3 miles northeast finely crystalline. Index and geologic maps. Pouible use: None, rock 
of Kendall. Permanenre Cement Co., lower quarry, abandoned. Analyst. impure. 

Foot.-.-r of analyses on preceding page: 

'w. 
'sample dried at 110°- llZ°C: ignition loss l.uoOO- l .lOO°C. 
'A composite of samples 461, 469, this group, and samples 1819-1881, group Fa 

contained N a p  =235 ppm. K p  =540 ppm. Ti01=250 ppm. S =220 ppm. 
' ~ l p , +  ~ e p , .  
'with sample 1905, group F,; N a p  =290 ppm. K p = 5 3 0  ppm, TiOl= 130 ppm. 

s=530 ppm. 
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Table 7.-Analyses of umplec fian Alaska containing more than 90 percent carboaate (Group F&canmon-rock categuy 

C Chemical analyses manged by quadrangle and stratigraphic p i t i o n ]  

Chemical analyses 

All01 .68 ------ .33 ------ .29 ------ 3 8  ------ .36 ------ .42 ,----- 
FyOt ------------------- .16 .55 .15 .62 .17 1.01 .10 .53 .06 .62 .08 .47 
MgQ---,--,-------,-,---- - . I  .08 -.l .ll -.l .I6 - .I  .17 -.I .13 -.l .25 
CaO ..................... 54.7 52.9 55.5 54.6 55.7 54.9 55.5 55.5 55.9 55.1 55.7 55.1 
lgnitionlori ---,-------,--, 43.0 42.3 43.7 42.8 43.7 43.7 43.8 42.1 43.6 43.1 43.6 43.4 

CaO/MgO ----------------, Calcite ,,---, Calcite -----, Calcite ---,,- Calcite -,---- Calcite ------ Calcite ------ 
Alaska-Continued 

13 14 15 16 ' 17 18 19 2o 21 22 23 24 
50Fz5-2 50F15-9 50F129-1 50F90-12 50F96-13 50Ffi6-24 50F136-25 5OF96-2 50FG6-3 50F96-1 5OFfi6-21 

Slot ,,-,-----,--,,,-,,,, 0.40 3.4 '0.58 4.74 0.61 '1.84 Trace 0.3 0.66 '3.45 '0.37 '0.20 
Alto' ,- -- ---- ,, ,,, , ---,, .W ----,- ,--,,, .30 ,,---- Trace ,,---- } . a (  am ------------ l.48 ------ 0.002 .02 

:; 1;; } N ------ 
Fe@, -------------- ----- 
M@----,--,,-,----,---- .I4 .41 4.11 2.93 8.10 '7.47 Trace ,--,-- 2.57 .91 .30 '7.14 
0 0  ..................... 54.70 50.0 47.98 48.70 46.45 '46.36 '54.9 '55.7 51.5 52.3 55.52 '45.88 
Na@-------------------- ------ .22 ------ ,--,-- Absent ,-,,-, ,----- ,---,- ,,---, ,-,--- ----,- ------ 
KtO--------------------- ------ .13 ,,,,,, -,---- Absent ------ ,,---- ------ ----,- ,----- -,,,-- ------ 
hot ------------------- 
b0- , - - - - - - - - , - , , - - - -- - 
Ti4-,------,,,-,-,----- 
P@( ,---,------,,------- 
MnQ-------,,,---,------ 
co, ----------,-------,- 
S----------------------- 
Ignition 1- ------,-------- 

.I6 

.06 
T n c c  

Absent 
.03 

44.07 
.06 ------ 

Total ,,,---,-,,----- 100.00 [100.0] c52.671 97.58 '100.32 [100.21] C98.01 99.8 98.3 99.3 100.12 C97.031 

Clau ------------,----,-- 0.2,98 3,6,90 (1.0)94 5,0.93 0 1 9 7  - -  0.0.98 0.0.100 0.1.97 (3.1195 (0.0)100 (0.0)97 

Calcite Mapedan Magnedan Magneri.n 
CaO/MgO -------,---- _,- ---- Calcite calcite calcite calcite '----- 

calcite Calcite Mazi:',"" Calcite Calcite Mac",'" 
Aluka-CwUnued 

25 26 27 28 29 30 31 32 33 34 35 36 

50Ffi6-20 50Fz36-5 50Ffi6-22 50Ffi6-23 50F96-11 50F96-6 50F136-10 5OFP6-8 50F96-9 50Ffi6-7 50F96-16 50F96-12 

s io t  ------------,,---,-- -,,--, 0.12 ,,-,-, ------ ,,,,-- ,----- ------ ------ ---,-- ----,, ,-,,-- 1.22 
Imoluble ---,-,,----------- 0.0 1 '2.95 '3.50 0.62 1.90 0.99 1.23 2.20 0.83 1.09 ,,,,,, 
altos --- --- j ------ ------ { .38 .26 .08 .I9 . .07 1 ,., 

.09 .09 .97 Fe& ,------,-,--------- ------ .I2 .12 .I3 .13 
MgQ,-------,-,--------- '.45 l.96 '.67 .54 .9 .68 .66 .84 1.08 .69 *.49 
CaO '55.79 '55.46 '53.42 '53.76 54.1 53.8 54.7 54.0 53.7 53.8 53.87 54.95 
P*Ol ,--------,,--------- ------ ---,-- ------ ------ .005 .033 .020 .028 .019 -005 ------ ---,,- 
Cot - - - - , - - - ,  '44.21 G . 0 6  '43.01 '42.96 '43.09 '43.3 '43.6 '43.1 '43.06 '43.38 '43.04 ,,---- 
S,----------,----------- ------ ---,-- -,---- ------ .033 .037 .028 .010 .O 14 .009 --,--- ,-,--- 

Ignitionlori-,--------,---- ,,-,,- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 42-31 

Total -----,--------- 100.46 100.12 [100.34] [100.89] C98.91 [100.4] [100.2] C99.31 C100.01 C99.31 C99.111 C100.001 

Clam-- -----------, (0,0)100 0.0.100 (3.0)97 (3.0)97 (O,l)98 (1.1198 (1,0)99 (1.1)98 (2.0)98 (1.0)98 (0.1)98 0,2.96 

CaO/MgO ----------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

'Reported as insoluble. 

 oral iron. 

'calculated from reputed MgCO' 
and (or) CaCO'. 

'Reported as catculated. 

' ~ e ~ o r t e d  as undetermined --cabon dioxide and 
water. 

'lncluder i e t i o n  loss due to oxidation of FeO. 

' BaO and SrO reputed a t  absent. 

'Reponed as insoluble (HC1). 

'combined iron and aluminum oxides. 
'Reputed as 0.40 percent 

( Hodge . 1935a. p. 108) . 
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DESCRIPTNE NOTES 

[Underscored page numbers in reference indicate source of analyru] 

Alaaka Alaska-Continued 

1 - 12. Anchorage quadrangle. [Probably Euly J u r d c .  About 12.4-12.1. 16.1- 
17.01. on north side of East Fork. (Jasper and Mihelich, 1961. p. 40. 42. 
41. 2.) Llmcmae, chip sample; extensive d e p d u .  Index map. Patlble 
w: Cement. Samples 1, 3. 5. I, 9. 11, analym made a t  U.S. Bureau 
of Mlnes. Seattle; u m p l u  2. 4. 6, 8. 10. 12, analyru made at  Anchorage 
Diviaiw of Mine$ and Minetab Aruy Office by Mitchell. 

1. 2. Robably luraric. Field sample 313. ( Plahcr and Berg. 1964, 
p. 136-138.) Limacooe. Ught-blue-gray. mottled. fioe-grained; 
a h  white coanely crystalline limestone; u much at  200 ft 
thick. 
Field u m ~ l e  Field umple 

3, 4. 314 9, 10. 311 

13. Anchorage quadrangle. Cretaceour. [Probably kc. 10, T. 11 N.. R. 3 W ., 
u n ~ u ~ e y e d ] ,  0.5 mile northeast of railroad, near town of Potter. Analyst. 
M. L. Sharp. Sample 1. ( Waring, 1941. p. 4, 5, 8; Moxham and 
Eckhut, 1952, p. 2.) Limestone. about 20 ft thick. Index map. Former 
wr Lime. Pouible w r Cement. 

14. Anchorage quadrangle. [Holocene. Sec. 12. T. 17 N.. R. 1 W.] , Knlk Arm 
area. adjacent to WaUla Lake. Edlund depalt. Analysu. E. A. Nygaard 

23. Cralg quadrangle. Silurian. 19.9-10.1, 10.1-13.851. d side of HeceU 
Island. Ketchlkan dimict. Analyst. I. G. Fairchlld. Record C-630. 
(Buddiogtm, 1926, p. 61; Wella, 1937, p. 2 . )  Llmestone. 

24, 25. Craig quadrangle. Siluri.n. [About 10.2, 17.51, nocrhwest pan of Marble 
Island. e u t  of town of Tokeen. Vermont Marble Co. Analys. 
R. K. Bailey. Record 2952. (Burchard, 1920, p. 67-69. pla. 1-3, 6; 
elrpdington. 1928, p. g; weir ,  1931. p. 2 . )  Marble; general description 
and tbln-rction description of Tokeen marble. Index and geologic map.  

24. [Limanone] . veined. Photomicrograph. Uaer Interior decoration. 
25. [Limeuooc] , white. 

26. CraQ quadrangle. Silurian. [10.4-10.8. 15.9-18.41, wuthwwt end of On  
Island, Ketchlkan dlnrict. 'Analyst. I. G. Fairchild. Record C-890. 
( Buddlngtm, 1926, p. gl; WeU, 1937, p. s.) Limestone. 

21. 28. CrQ quadrangle. Silurian. [10.6-10.65. 16.85-16.91, On W a d .  MInIon- 
Aluka Quarry Co. qruny. Analyst. R. K. Bailey. Record 2952. 
(Burchard, 1920, p. 39, 14, E, pla. 1, 3, 15; Buddlngton, 1928, p. 81; 
Web,  1931, p. 2 . )  Thln-section description. Index and geologic maps. 
Uaer Interior decoration [implledl . 
21. [Lhutooc],  marble, mottled. 
28. [Limuuuu] , marble. dark-velned. Photomicrograph. 

and s. M. Behold. Sample 2, auger hole 1-GS. ( Moxham and Eckhut, 
1956. p. 3. 6. 8. 13, 2. 15. 18. 19. pl. 1.) Mul; matly Ught gray to 

29 - 94. Craig quadrangle. Silurian. Dall Wand. Analyst. Nib Iohanmn. ( Roehm. 
1946, p. 11. 25. 3. 30. 40-51.) Mineralogy. thin-section description. 

cream colored when wet; white when dried; fine grained; uniform lncompo- Chlp samplu from outcrop. L a m  overburden. Tonnage utimated. Index 
dtlon; 21 ft thick near center of depalt; sample at  15 ft depth. Tonnage 
estimated. Index and geologic map. h p b c h  map, geologic section. 

map.  

columnar rct iow. Portlble ure: Portland cement. [For a n a l y u  from 29. [ 14.1- 14.9. 1.6- 1.861 , north shore of View Cove. Superior 
same drill hole, r e  sample 1. p u p  C; umple 2, group Ft.1 Podand Cement Co. quarry. Sample and deporit 8. Llmerock. 

dark dudes and fhades of light-bluish-gray. fine-grained; 
15. Probably Chandler Lake quadrangle. [Early and Late Mialssippian. bedded in part. D e p d t  2,000 ft thick. Average bulk density 

Pennrylvanla~?) and Permian], L i h r n e  [&oup] . [2.7-6.9, 6.2-17.61, 2.68. Ur :  Portland cement. Povible w: Agricultural, 
Chandler Lake. Sample 45A Gr3. ( Gryc. 1918. p. 1. 2.) Llm~4tone. water rrcatment. 
buff to gay ,  uunely crysulllne, foviUfuour. 30. Siluriu~ ( Plafker and Ben, 1964, p. 136, 139. [14.3, 1.01, 

16. Charley River quadrangle. [Fxecambrtan], Tlndir Group. [About 20.8. 0.41. 
along Tatonduk River In bluff just above mouth of Thlcket C m k .  Record 
D-31. (Mettie. 1933, p. 350. 369, 311. pl. I; Weir. 1997. p. 48.) 
Llmesmne, cream-colored, maulve, pomu; 2-18 In. thick. Irdex and 
geologic map. 

17. Craig quadrangle. [Re-Ordwielan to Devoni~] ,  Walu Group. [About 
18.15. 4.61, west rlde of Prince of Walu Wand. Hem Inlet. Jumbo mine. 
Analyst, George Steiger. Record 2441. ( Clarke. 1915, p. U?; Wright. 
1915, p. 3, 55, 106, ph. 2, 5; Kennedy, 1953, p. 2, 3, 5 , 6 ,  ph. 1, 
6. I.) Gemral: Limestone, blue to black. finely crysulline; padbly 
1.000 ft thick. Index and geologic map. geologic sectlm. 

18. Craig quadrangle. Copper Mountain @on, near Jumbo mIne. Analyst. 
George Stelger. Sample 20. ( Buddington. 1926, p. 81.1 Magnehn 
limestone. [ Robably u m e  analysis as No. 11.1 

19, 20. Craig quadrangle. Robably Silurlan. [T. 68 S.. R. 76 E.]. Korlu~ko 
Island, Edna Bay. ( Llbbcy. 1951, p. I, 17, 2.) Llmestone. largely 
recrystallized. Reprwentatlve analyses. Index map. Patlble uce: Calcium 
carbide manufacture. General ure: [Agricultural, chemical. portland 
cement ] . 

21. 22. c ~ a i g  quadrangle. Silurian. Analyst. N U  lohamwn. ( Roebm. 1%. 
p. 11, 25. 29, 53, 56-58, 60, 81.) Chlp umplw from outcrop. Miner- 
alogy. thin%ctlon deecrlptlon. Bulk denttty 2.10. Tonnage ufimafed. 
M e x  map.  P d b l e  we: Agricultural. 

21. [8.8. 14.31, northwest end of Hcceu M a d .  Port Alice. Sample and 
deposit 14. Llmerak, light-gray to buff. denae, mmicryaulline. 
fortiliferour; c o n t a i ~  dark nreakr. Thickness 600 f~ little overbur- 
den. 

22. [About 9.8. 14-14.21, along central nocrh shore of Heceu M a d .  
Sample and d e p d t  15. Llmerock, dark-blubh-gray, ~micryrull lne;  
weathen dark gray. m a t e d  thicknen 300 ft; linle overburden. 

Coco Harbol. ~am~le-and  d e p d t  I. ~ i m e a o &  chalky- 
white to Ught-gray. extremely fine grained, denae, occulonal 
floe bmnlrh  strerka; weathen buff. Deporit 200 fr thick: 
umple 150 h thick. Bulk density 2.68. P a i b l e  we: Agri- 
c u l ~ a l .  cement. meullurgical. 

31 - 39. 114.3. 1 .2-1.31, mouth of Green Bay, View Cwe. L l m d .  
more dun  1.500 ft thick. P d b l e  uce: Agricultural. cemcor. 

31. Sample and deposlt 9. Llmerock. nearly black. thtoly 
laminated. fltllle. Bulk density 2.66. Additiolul 
porlble we: Water treatment. 

32. Sample and deposit 11. Llmerock, dark-blulrh-gay. 
thinly l a m h t c d ,  flulle, slightly frlable; weathen Ught 
gray. Bulk d e d t y  2.10. 

33. Sample and depodt 10. Limerock. dark-gray to blulh-gray, 
fimile, rlightly friable; yeathen Ught gray. Bulk 
density 2.70. 

34. C14.3, 2.81. South Bay of Breezy Bay. Sample and deposit 12. 
Llmerock, light-bluirh-buff-gray, very fine grained, slightly 
friable; weathen Ught buff. Deposit 900 ft thick. Bulk density 
2.66. Pculble use: Agricultural, cement. metallurgical. 
water treatment. 

35. Craig quadrangle. Silurlan. [About 14.9. 1.61. Dall Island. View Cove. 
Pacific C o w  Cement Co. property. ( S. E. Hunon, written communi- 
cation, 1926, cited in Buddington and Chapin. 1929. p. 391.) LlmMwe; 
average of large number of samples in district. Use: Cement. 

36. Craig quadrangle. Sflurlan. [About 14.9, 1.61, Da11 Island, between 
Baldy Bay and Tlevak Saait. Superior P o u n d  Cement. Inc. quarry. 
( Hodge, 1935., p. 10'7, 108, pl. 25; Hodge, 1935~. app. L-1, p. 2.) 
Limestme. very unifonn; typical analysis. Tonnage estimated. Uaer 
Cement. Porible we: Flux. 



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

Table 7.-Analyses of samples from Alaska containing m a e  than 90 puccnt  carbonate (Group FI), common-rock category-continued 

Chemical analyses-Conrinued 

Alaska-Continued 
37 38 39 40 41 42 43 44 45 46 47 48 

5OF96-15 5OF96-27 5OF96-26 50F136-28 5OFfiO-6 5OFfl-3 50Ffl-1 50Ffl-2 5OFfl-4 5OFfl-5 5OFfi2-5 50F142-1 
Si01 --------,-------,--, --,--- 1.4 -----, --,--- ------ -,---- ------ ------ ------ ------ 2.06 ------ 
o l u b l  , -  0.44 -,,-,, '0.26 '7.82 '0.32 0.41 0.27 0.44 0.94 0.20 '2.1 
Alz% -------,-,-,- ------ .14 3.9 -14 ------ .33 .08 .13 .23 .08 [--..- 

.15 .05 .12 .ll .06 
1.1 

Fe@' --- - - - -- -- -- -- ----- .06 ------ Trace ------ ------ 
M&----,--------------- .58 .I .47 '.58 '.49 2.95 1.24 4.6 1.17 .48 19.88 .I 
CaO -,------------,------ 54.6 '53 55.80 '51.37 '55.79 51.3 54.4 50.2 53.8 54.8 31.20 53.6 
PIC'S .................... -.001 ------ ------ --,--- ------ .010 .004 .002 -.001 .002 ------------ 
CO' .................... '43.41 '42 43.86 '40.96 '44.34 '43.6 '43.8 '39.5 '43.5 '43.5 ,--,-- ------ 
SO' ---,----------,----- --,--, ----,- Trace -,,,-, -,,,,- -,,,-, ,,-,-- -,---- -----, ------ ------ ------ 
S---------------,------- .052 --,--, ----- - -- ,--- ---,-- .37 .017 .024 .031 -011 ------ ------ 
Ipitioll l~--- , , -- , , , , , , --  ---,,- ----a, ,-,,-- -,,,-, ---,-, -,,--- -,---- -,--,- ,--,-, -,,--- ----,- 42.4 

Total ------,,,-----, C99.31 [ l o l l  '[100.53]~100.73]'C100.94] C99.11 C99.91 C95.01 C99.81 f99.11 '53.64 99.9 

CaO/MgO_ -,,-----,- Calcite Calcite Calcite Calcite Calcite M:fEr Calcite 2 ~ 2  Calcite Calcite Dolomite Calcite 

AlzOs ---,,------ 
Fe& ----------- 
MgQ - -- - - ------- 
CaO,--------,-,- 
Na@ 
K'O - , - - - - - - - - -, , 
Pro' ----------,- 
SO8 -----------, 
Igniflon l o r  ----,,- 

Total --,--,- C57.41 C58.23 C58.51 C57.61 100.5 101.1 100.f 100.6 100.0 101.1 100.2 100.5 99.0 

Class ---,------,- 2,4.92 2.6,89 2.6.91 1.5,93 0.1.92 0.3,96 4.4.91 3.4.90 4.3,91 4.4.88 2.2,95 3.4,91 3.5.90 

CaO/M80,-----,-- Calcite Calcite Calcite Calcite C 
calcite 

alcite Calcite Calcite Calcite calcite 
calcite calcite calcite 

62 63 64 65 66 67 68 69 70 7 1 72 73 74 
50Ft52-28 50F152-29 50F#2-30 50Fa52-31 50F#2-32 50Fr52-33 50F#2-34 50F#2-35 50452-36 50F152-37 50F152-38 50f#2-9 50Fz52-10 

SiOs -,----,----- 3.9 2.7 2.2 2.2 3.0 5.9 4.3 4.2 4.0 3.8 4.9 6.5 7.7 

A1208 --- - -- -- --- 
FQOI ----------- 
MgQ--- - - -- - - - - - 
CaO --------,---- 
Na@ - ---- -- - --- - 
K@ -- ,- - - - - , - - - - 
P@' ------------ 
SO$ ------------ 
Ignition loss.- --,---- 

Total ------- 
Class -,,-,--,,,,- 3.2.95 2.1.96 2.0.97 1.1.96 1,3.95 4.3,91 1.7.92 1.5.94 1.6.93 2.3,94 2.4.93 5.2.92 6.3.89 

CaO/MgO----,---- :z,"P,"" Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

'Insoluble in HC1. 

' ~ e ~ o n e d  as prcbably silica. 

'HS reported as not detected. 

' ~ o u l  reported as 99.7 percent. 

'calculated from repated MgCO, 
and (or) CaC08. 
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DESCRIPTIVE NOTES 
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Alorka-Continued Alarka-Continued 

37. Craig quadrangle. Devonian. [13.5, 9.91, Wadleigh bland. Analyst, 
Nib Johanuon. Sample and depoalt 13. ( Roehm. 1946. p. 11. 2 5 . 2 ,  
52-55.) Limerock, brownlth-gray, finely crystalline, manive, dense; 
weathen light gray. Deposit 600 ft thick; little overburden. Mineralogy, 
thin-lection description. Bulk denrlty 2.69. Chip umple from outcrop. 
Tonnage estimated. Mex map. P d b l e  ue: Chemical. 

38. Craig quadrangle. Paleozoic. Either [23.3. 2.651, head of North Arm or 
[%.I. 2.851. north entrance to J o b  Inlet. Rioce of Wales bland. 
American Coral Marble Co. ( Wright, 1908. p. 120. 21. pls. 1. 2.) 
[Limutone] , marble, white, fine-grained; m a l l  amount of pyrite. Index 
and geologic map. 

39, 40. Craig quadrangle. Paleozoic. [10.2. 11.51. Marble bland. near town of 
Tokeen. Vermont Marble Co. Thin-sectlon derriptioo. Index and 
geologic map. 

39. Eut of Tokren. Analysts. G. J. Hough. H. A. Bright. Reference 
No. 50, lab. No. 2632. (Kwler.  1919. p. 4, 36-51. 52-54; 
Burchard, 1920. p. 15, 61-10, pls. 1. 3.) [Limenone] marble, 
white. Physical tests. 

40. ~ocality. 1.5 miles wuth of Tokeen. Analyst, R. K. Bailey. Recad 
2952, deporlt 34. (Burchard. 1920, p. 15, 72,19, pls. 1. 3; Wells. 
1937. p. 47.) [Limestone] marble, green; mineralogy. 

41-46. Dixon Fntrance quadrangle. SUtuIan. (Roehm. 1946. p. 11. 25.28. 30-39; 
Plafker and Berg. 1964, p. 136. 137.139. figs. 8, 20.) Limemw. 
Thin-section description; little overburden; tonnage estimated. M e x  and 
geologic map. Sampler 42-46: Analyst. Nib Johaauon; mineralogy; 
chip umpler from outcrop. 

41. 19.5-9.6, 16.4-16.71. DaU bland, near Waterfall Bay. Analyst. 
R. K. Bailey. Record 2952: sample and depotit 4. ( Burchrd, 1920. 
p. 78-80. plr. 1. 4, 18; Wells, 1937, p. 41.) Marble. white. 
finely crystalline. Estimated thickness 2.000 ft. Photomicrograph. 
Pouible use: Chemical. pulp and paper indury. 

42. [9.5-9.6, 16.4-16.71. DaUIsland, northeasthoreathead of 
Waterfall Bay. Sample and d e p d t  3. Limeucme. bluirh-white. 
mottled, semicrystalline; wuthen  dull bluIh gray. Enlmated 
thicknerr 2,000 ft. Bulk denrlty 2.60. Possible user Agricultural. 

43. 19.5-9.6, 16.4-16.71, Dall U n d .  wutheaa ahore at  head of 
Waterfall Bay. Sample and depait  1. Limerock, dark-bluish-gray, 
massive, deme, finely crystalline; weathers dull bluish gray; contalnr 
few white calcite rpou. Estimated thickness 2.000 ft. Bulk denrlty 
2.70. Pouible use: Agricultural, cement, metallurgical. arucmal 
products, water ueaunent. 

nearly white, mottled crystalline luster. bedded. Bulk density 2.70. 
Parible use: Agricultural, pulp and paper indusuy . 

47, 48. Fakbanks quadrangle. [Precambrian or early Paleozoic], Bkch Creek Schin. 
Analyst. M. L. Sharp. ( Waring. 1947, p. 4, 6 , s .  9.) Index map. 

47. [Sec. 31, T. 2 N., R. 1 E.. about 8 mile8 north-northeast of town 
of Falrhnkr.] Lab. No. 9. General description: [Dolomite]. 
white, fine-grained. Maximum thickness 15 ft. Parible ue: 
Building uone, monumental stone. 

48. [Sec. 13 or 14. T. 4 S., R. 8 W.] . Nenana depot. railroad cut. 
Lab. No. 8. Limestone, blue-gray; 1-4 ft thick. 

49 - 52. Healy quadrangle. Middle Devonian. C5.8-6.7, 7.8-8.01 , headwrten of 
Weu Fork of Wlndy Creek. Analyst. H. E. Petenon. (Rutledge and othen. 
1953, p. 2, 4, 111,118, 123, fig$. 1, 3, 41, 42.) Limestone, gray, 
recryuallized. Index and geologic maps. Pwible uce: Portland cement, 
rock wool. 

49. Sample 163. Sample from talur slope, represents entire widthof 
outcrop. 

50. Sample 165. 

51. Sample 166. 

52. Sample 167. 

53 - 14. Healy quadrangle. Devonia11(?). 15.8-6.7, 7.8-8.03, beadwaten of West 
Fork of Windy Creek. Analynr, Leonard Shapko. L. E. Reichen. 
S. M. Berthold. (Moxham. Eckhan. and Cobb. 1959. p. 69. 88-91. 
pl. 11.) Limestone, dark- to bluhh-gray, fine-grained, very dense. 
marive, locally banded; weathen light gray. chip samples. Index 
and geologic m a p ,  geologic rectiohl. Possible use: Portland cement. 

Lab. No. S.mple Lab. No. 

44. [9.55. 16.51. Dall bland, eau  ahore at  head of Waterfall Bay. Sample 58. 1928 C 499 69. 1940 C 548 
and deposit 2. Limeatone. light-gray to newly white, mottled, very 
fine grained; weathen light buff. Estimated thickness 2.000 ft. Bulk 59. 1929 C 501 10. 1941 C 549 
density 2.68. Pwible use: Agricultural. lime. 

60. 1931 C 503 71. ----- 5410 
45. [ 12.4- 12.6, 16.1- 16.31, north end of Long bland, hill due west of 

Cleva Bay. Sample and d e p d t  5. Limestone, dark-bluish-gray, 61. 1932 C 504 72. ----- 5411 
d e w ,  massive, finely crystalline; weathen to light bluiah dull gray. 
Bulk density 2.70. Possible use: Agricultural, metallurgical. 62. 1933 C 541 13. 1942C 561 

46. [12.4-12.6, 16.1-16.31, nonhend of Long bland. westrhore of 
Cleva Bay. Sample and depait 6. Limestone, light-bluirh-gray to 
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Table 7.-Analyrs of nmples from Alaska conuining more than 90 percent carbonate (Group F3, common-rock category -Continued 

Chemical analper-Continued 

Alaska--Continued 
75 76 77 78 79 80 81 82 83 84 85 86 81 

50F152-11 50F152-12 50Ffi2-13 50Ffi2-14 50F+2-15 50F+2-16 50F152-17 50F152-18 50Fr156-5 50F1156-6 50F1156-1 50Fs156-8 50Fr156-9 
S Q  ------------ 6.1 5.5 4.2 7.3 2.4 4.3 2.6 3.4 1.86 1.14 1.74 1.24 3.26 

Total -, -- - - - 
Clan --,-,,,,,,,- 3,5,89 4.3.92 3,3,94 6.2.90 2,1,96 3.1.95 2.1.91 2.2.95 0,3,95 0.2,96 0,3,W 0,2,95 1,4,94 

Magnedan Magnedan Calcite 
cao/Mp,-------- calcite calcite 

Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

- -  

Alaska-Continued 

F M 1  -----,,-,,,- 1.02 
MgO ------------, 1.6 
CaQ ------------, 50.8 
Nag0 - - - - - -- - - - , - , , ,- -- - 

Clan ----------,- 0.5.92 0.4.94 0.4.99 0.6.91 0,6,92 0.8.90 0.9.89 0.9.89 0.8.93 0.8.91 0,5.92 0.6.91 0.7.91 

Calcite Ma@'edpn Calcite Magnedan Magnedan Magnesian C.O/MgO ------- -- calcite 
calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite calcite - - 

co,',------------------- 
SO' -em----------------- 

N ~ C ~ ~ K C I '  --------,------- 

Ignition lott8,-------------- 

Total -----,-,,,,,,-- C99.11 C100.51 C99.71 C100.31 C102.31 [100.7] C98.91 C100.71 C100.41 C99.61 C100.31 C100.31 

Clau -------------,-----, 0.9.90 O.9,90 0.7.92 0,9,89 1.7.93 0.8.90 0.6.90 0,4,94 0,6,93 0.7.90 0.8.89 0,10,89 

Magnedan Magnedan Magnedan Calcite Calcite Calcite Calcite Magnedan Magnesian Magnedan Magnedan 
CaO/Mp,---------------- Calcite calcite calcite calcite calcite calcite calcite calclte 



ANALYSES OF SAMPLES 

Table 7.-Analyses of umples from Alaaka cmulining m u e  man 90 percent carbonate (Group FI) common-rock categuy-Continued 

Chemical analyses-Continued 

Alaska-Cmtinued 

113 114 115 116 
50FI 50F1 5OFa 50FI 

156-53 156-64 156-56 156-51 
SiQ -,---------,,------- 3.5 3.6 3.9 5.2 
Alto, ------------------- 2.55 2-36 2.95 2.8 
F e 4  ------------------- .86 .85 .85 1.0 
MgO -,----,---------,--- 1.25 .85 1.45 1.9 
CaO --,------------,,--- 48.6 46.9 48.6 49.1 
Pl%,-----,--,---,,------ .023 .011 .025 .019 

CQ - - - - - - - - - - - - -  40.6 40.6 40.4 39.6 
SO, .................... -45 -42 .53 .68 

NaC1+ KCI' ----,-,,------- .10 .44 <.01 1.0 

ignition las----------,---, (40.8) (40.7) (40.1) (39.8) 
-~ ~- - ~ - p-p 

T a a l  --------------- C91.91 C98.01 C98.11 C101.33 C99.41 C100.61 C100.51 [100.1] C100.1] [W.l ]  Cl00.61 C99.21 

Calcite M a p d a n  Magnedan Magnedan Magnedan 
CaO/MgO ---,--,,,-------- Calcite Calcite calcite calcite calcite calcite 

Calcite Calcite Calcite Calcite Calclte 

'400~-1.000.~, direct canbunion. 
'~ravimeuic determination. 
'NU included in taa l .  

DESCRIPTIVE NOTES 

[ U d u r c a e d  page numben In refarcace indicate v w c e  of analysb] 

A U u -  Colltlawd Aluka-Conthed 

15-82. Healy quadrangle. Dcvoniad?). 16.8-6.7. 1.8-8.01, beadwatusof 
Wclt Fork of Windy Creek. h l y m .  Leonard Sh.pko. L. E. Reicben. 
S. M. Bsnhold. ( Moalum. Ecklurt. a d  Cobb. 1969. p. 69. 8 8 - g .  
pl. 11.) Limucac. dark- 10 bluish-gray. fine-grained. vuy d e w .  
mauive, locally banded; wearben light gray. CMp umplu .  Idex  
and geologic map. geologic sections. Poribla v l c r  Pcahnd cement. 

Lab. No. _S.mple 

83- 124. Huly quadrangle. Middle Devonian. [5.8-6.1. 1.8-8.01, hudwaten of 
West Fork of WLDdy C A ,  Foggy Pam. Dcpait dacr ip imt  Llmuooe. 
dark-gray to blue-gray, fine-grained, dense, recrymllized; cmtaitu 
abundant calcite veinleu. Estimated th icknu  3.100 h. lodsx and 
geologic map.  Pcaible we: Portland cement, mineral wool. 

83- 109. ( Warfleld, 1962, p. 3, 12. 13, 16-18.) Rcpraeoultive 
u m p l u  from clunml 50 ft long. 

110- 122. ( Wufield. 1962. p. 3. 12. 13, 15-11. g . )  R e p ~ v n u t i v e  
u m p l u  from chSme.1 50 ft long. 

123, 124. ( Warfleld, 1962, p. 3, 12, 13, 15-11.g.) Repraeotative 
umpler from 100 ft of talus. Tonnage estimated. 





ANALYSES O F  SAMPLES 

Table ?.-Analyses d ramples from Alaska containing m a e  than 90 percent carbonate (Group Fl)r common-rock category-Continued 

Chemical analyses-Continued 
Alaska--Continued 

164 165 166 161 168 169 110 171 172 173 174 175 176 
50h 50F1 50F: 50FI 50F1 50Ft 50F1 50Ft 50Fz 50F1 50Ft 5 0 F ~  50F1 

52-68 52-69 155-117 155-118 155-119 155-120 155-121 155-122 155-123 155-124 155-125 155-126 155-121 - 
Insoluble ---------- 3.86 2.64 do.% '0.96 %.38 '0.64 d0.84 40.76 '1.94 '1.04 '0.80 '4.90 '4.86 
AIA + F-' ------ .39 .18 .26 .18 .25 .18 .24 .26 .24 .12 .24 .24 .30 
MgO ------------, 1.66 3.98 9.66 7.52 1.66 3.29 4.94 9.04 7.64 5.30 7.92 .68 1.02 
CaO ------------, 52.04 50.14 44.16 47.08 46.46 51.92 49.26 44.64 46.06 49.32 46.50 52.58 51.96 
9 0 s  ------------- -05 .01 .04 .02 .03 .02 '.01 I.01 0 1  0 1  '.01 0 1  '.01 
CQ--- -, 42.56 43.66 '(45.31) '(45.01) '(45.15) '(44.29) '(44.18) '(44.94) '(44.40) '(44.37) '(45.00) '(42.04) '(42.61) 

Caldu 
Magneaan Magnedan M r w d a n  Magnerian Magnesian Magnerian Magnesian Magnesian Magnesian Magnerian 

CaO/MgO --,-----, calcite calcite calcite calcite calcite caliite calcite calcite calcite calcite 

'40V-l .~0%, d i x e c t c o m ~ w .  
'Gnvimetric determination. 
'NOC included in toul. 
'~e~orted u insoluble ( HCl). 

'Reponed w s .  
be leu  than 0.01 percent. 

'kponed as calculated from Ca0 and 
MgO. not ineluded in w u l .  

DESCRIPTIVE NOTES 

[Undencored p g e  numben in reference i n d i o u  source of a ~ l y r i r ]  

Alaska-Continued Alaska-Continued 

125- 148. Healy quadrangle. Middle Devonian. [5.8-6.1, 1.8-6.01. near h u d -  157- 162. Hsaly quadrang@. Devonian. [About 6.75-7.35, 7.5-7.71, summit of 
waten of West Fork of Windy Creek. D e p i t  description: LlwMoe. west end of ridge southwest of junction of West Fork with Windy Creek. 
dark-gray to blue-gray , f ine-pined,  dense, recrystallized; conulna h l y r u .  Leonard Shapiro, L. E. Reichcn. S. M. Bedola.  ( Moxham. 
abundant calcite veinleu. Ltimated thickness 3.100 A. Index and Echn. and Cobb. 1959. p. 69. 81.88, pl. 11.) Limestone, dark-gray 
geoloxic maps. P d b l e  w: Portland cement, mineral wool. to black; wearhen light way; averaxe thickncu 300 ft. Chip samples. - -  - 

125 - 138. ( Warfield, 1962, p. 3, 12. 13, 15-11.2.) Reprerenutive 
samples from 100 f t  of ullu.  Tonruge estimated. 

139- 147. ( Warfield, 1962. p. 3, 12, 13, 15-11, 2.) Rspresenutive 
samples from 100 ft  of talus. Tonnage estimated. 

148. Sample 604. ( Warfield. 1962. p. 3. 12. 13. 15-17.20.) 
Outcrop sample. 

149 - 152. Healy quadrangle. Paleoz3ic. possibly Devonian. [About 6.15- 7 3 5 .  
1.5-1.71, on ridge parallel to and on south side of Wen Fork of Windy 
Creek above its confluence with Windy Creek. Analyst. H. E. Petenon. 
( Rutledge and otben. 1953. p. 4. 93. 115.116. 111. figs. 1. 3. 41.) 
Limestwe, gray to dark-gray, fine-grained; conuirn calcite veinleu. 
Outcrop samples. Index and geologic map.  

153 - 156. Quadrangle. age. analyst. reference. and m a p  as in samples 149-152. 
[1.4-7.8. 7.9-8.11, 6.5 miles by trail northwest of town of Cantwell. 
Limestone. Outcrop ramples. 

- - .  - . . 
Tonnage &(imated. Wex and geologic m a p ,  geologic sections. P a -  
cible w: Portland cement. 

Lab. No. S.mple 

157. ----- 30 
158. 1911 C 32 
159. 1912 C 34 
160. 1913 C 36 
161. 1914 C 38 
162. ----- 39 

163. Healy qudnngle.  Devonian. [ 1.4- 7.6. 1.9- 8.11. along upper valley 
s l o p  on north side of Windy Creek. Analyu, Leonard Shapiro. 
a m p l e  5. ( Moxhun, Eckhart, and Cobb. 1959, p. 69.92, pl. 11.) 
[Calcareour dolomite] Iimuwne. lndex and geologic m a p ,  geologic 
reeuom. 

164. 165. Healy quadrangle. Devonian. [Sec. 7. T. 17 S., R. I W., unsurveyed]. 
valley of Little Windy Creek. Analyst. R. K. Bailey. ( Moxham. 
Eckhart. and Cobb. 1959. p. 69, 2, pl. 11.) Limestone. lndex and 
geologic map.  geologic sections. Pouible we: Probably none: half 
of lfmutone cwuio ,  e x c a v e  a m w u  of magnesia. 

166- 116. Healy quadrangle. Devonian. [Scca. 8. 11. T. 11 S.. R. 7 W.. unsur- 
veyed] . along south rlde of ridge between Windy and Bain Creeks. 1 mile 
west of railroad. Nathcrn Empire Development Co. Analyst, 
R. K. Bailey. (Moxbm. Eckhrt. and Cobb. 1959. p. 67. 69. 85.86. 
96, pl. 11.) D e p i t :  Limestwe. dark-gray to black. dense, fine- 
grained; weathen Light gray and buff. Maximum thickneu 600 ft. Chip 
sampler. Index and geologic maps, geologic sections. Ponible use: 
Portland cement; but magnesia content often too high. 





ANALYSES OF SAMPLES 

DBCNPTIVE NOT= 

[Undwacored page numben in reference indicate source of analysis] 

Alulu-Cffldnued Alaska-Continued 

177 - 180. Healy quadmngle. Devonian. [Scu. 8, 11, T. 17 S., R. I W., unuu- 
veyed], along south ride of rldge between Windy and Baln Crtcks. 1 mile 
wwt of railroad. Northern 0 n p h  Development Co. A ~ l y a .  
R. K. Bailey. ( Moxham, Eckhm, and Cobb, 1959, p. 67, 69, 86, 88, 
98, pl. 11.) Depait: Limestone, dark-gray to black, d e w ,  fine- 
grained; weathen gray and buff. Maximum thickncp 600 ft. Chip 
samples. Index and geologic map ,  gwloglc lecclwr. Pouible use: 
Ponland cement, but magnerla content often too high. 

181. Healy quadrangle. Middle Devonian. [Secs. 8, 17, T. 17 S., R. I W., 
unruweyed] . Windy-Cantwell area. Sample 622. ( Kenworthy and 
Moreland, 1956, p. _9, 10; Warfield, 1962, p. 3,;-13, 16, 11.) 
Limestone, drrk-gray to bluc-gray, fine-grained, dense. Enimated 
thickneo 3.100 ft. Index and geologic maps. Resulu of blowing t u u .  
Porible uae: Portland cement, mineral wool. 

182- 184. Healy quadrangle. Paleozoic, poulbly Devonian. [Scc. 7, T. 17 S., 
R. 7 W., umurveyed] , face of bluff on wwt side of Little Windy Creek. 
Analyst. H. E. Petemn. ( Rutledge and othen. 1953. p. 4.  83, 115. 
116. 117. figs. 1. 3. 41.) Limestone. gray to dark-gray . fine-grained; - 
contains thin seama of calcite. Outuop aamplu. Index and geologic 
maps. Pouible use: Probably none, magneaia content often too high. 

185- 188. Healy quadrangle. Paleozoic. possibly Devonian. [Sec. 7,  T. 17 S.. 
R. 7 W .. unauweyed.] Analyst. H. E. Petemn. ( Rutledge and othen. 
1953, p. 4, 93, 115,116, 117, figr. 1, 3, 35, 41.) Outcropsampler. 
lndex and geologic mapa. Pwible we: None. deposit small and in 
remote area. 

185. Pinnacle between Bain and Little Wlndy Creeks. Sample W-6. 
Limestone. 

186. Plmacle be'tween Bain and Litlle Windy Creeks. Sample 171. 
Limestone, medium- to dark-gray, fine-grained; contains 
calcite veinleu; fractured and weathered where expored. 

187. Near Little Windy Creek. Sample W-7. Limestone. 

188. Near Little Windy Creek. Sample W-8. Limestone. 

189- 220. Healy quadrangle. Paleozoic, pwibly Devonian. [Scu. 8, 17, T .  17 S., 
R. 7 W.. umumeyed] , southern slope of Alaska Range in routheartern 
corner of Mount McKinley National Park. Northern Empire Development 
Co. Analyst, H. E. Peterson. (Rutledge and others, 1953, p. 4. 91. 93, 
95, 102, 123; figs. 1, 3, 35, 41.) Index and geologic m a p .  Pouible 
use for deposit: Portland cement. magnesia content often high so that 
complex mining and thorough blending may be required. 

189- 195. Drill hole 1. General description: Limestone. pay .  dense. 
massive; contains calcite veinleu; total depth of diamond- 
drill hole 35 ft. 

Depth ( h )  

196 - 209. Drill hole 2. General description: Limestone, gray, denae, 
massive; containr calcite veinlets; total depth of diamond- 
drill hole 75 ft. 

210 - 220. Drill hole 3. General description: Limestone. black. fine- 
grained; contaim few calcite veinlets; total depth of 
diamond-drill hole 63 ft. 

Depth ( f t )  

210. 55-60 
211. 50-55 
212. 40-50 
213. 35-40 
214. 30-35 
215. 25-30 
216. 20-25 

221 - 228. @adrangle. age. location. analyst, and pwible use as in sampler 
189-220. ( Rutledge and others, 1953. p. 4 .  91. 93, 96.105. 123. 
figr. 1, 3. 35-37. 41.) Limestone, black. fine-gmined; contairu few 
calcite veinleu and rome shale partings; total depth of diamond-drill 
hole 629 h .  lndex and geologic maps, geologic section. Log of drill 
hole 4.  [For other analyses from same drill hole. see samples 229-336. 
this group; sample 3, group Ci samples 48-53, group FI.] 

Depth ( f t )  
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Table 7.-Analyses of samples from Alaska containing mare than 90 percent carbonate (Group F3, common-rock category-Continued 

Chemical analyser-Continued 

Alaska-Continued 

A1101 ----------- 1.10 1.40 1.75 1.05 1.75 .85 2.20 1.55 1.50 1.35 1.30 1.45 .8 
F y O a  ,----,-- -- - .37 .43 .69 .33 .37 .36 .43 .57 .50 .47 .53 .53 .31 
MgO ,----,------ 1.65 1.3 .9 1.0 1.1 .8 2.1 1.25 .15 .45 .4 5.05 2.4 
0 51.6 51.4 51.2 52.8 51.7 53.1 50.9 51.5 51.5 48.6 49.0 46.6 50.4 
SO, ------------ .01 .01 .01 . O 1  .01 .01 .01 .01 .01 .O1 .01 .01 .01 

Total C57.71 C58.21 C58.61 C57.51 C58.51 C57.43 C58.91 C58.83 ~ ~ 1 . 2 3  C53.51 C55.43 C57.51 C56.61 

CaO/MgO,,,-,em-- Calcite Calcite Calcite Calcite Calcite Calcite M",cr Calcite Calcite Calcite Calcite Mag"eaian 
calcite calcite 

Alaaka-Continued 

Altos -------- --- .8 1.05 .9 .9 .75 1.1 .75 .5 .I .45 .65 .65 .65 
Fefl~  - - - - - - - - - - - .37 .49 .34 .29 .21 .31 .24 .24 .33 .31 .33 .26 .33 
MgO ------------ 3.55 4.25 4.0 2.4 2.65 2.55 2.6 3.1 3.05 .6 3.9 3.55 3.4 
CaO ,------,---- 50.2 49.1 49.6 51.1 51.4 49.4 51.5 51.4 50.9 53.9 50.0 50.9 51.3 
NatO----,------- -,---- ------ ,--,,, ,----- ,,,--- ,---,- ,----- ---,-, l .~ l  ,----- ,..---- -,,--, 

Total ------- C56.71 C56.81 C56.61 C51.11 c56.71 C57.11 C56.91 C56.01 C56.21 C56.31 C56.11 C56.71 C56.71 

Claaa ------------ 0.3.96 0.3.96 0.3.96 0,3.96 0.3.91 1.4.94 0.3.96 0.1.98 0.2,97 0,1,97 0,2.91 0.2,97 0.2.97 

mgnerian Magnedan Magnedrn Magnedan Magnedm h4agnert.n MagasIan MagmaIan Magneaian Calcite Magmdan Magnerian Magnetian 
CaO/MgO --------- calcite calcite calcite calcite calcirc calcite calcite calcite calcite calcite calcite calcite 

Alaska-Continued 

264 255 256 257 258 259 260 261 262 263 265 - -- 
50Ft 50Ft 50F2 50F1 50Ft 50FI 50F: 50Ft 5OF: 50F1 50Fr 50F1 50Ft 

52-147 52-148 52-149 52-150 52-151 52-152 52-153 52-154 52-155 52-156 52-157 52-158 52-159 
SiOt ------------ 1.1 1.0 0.4 0.6 0.5 0.35 0.75 0.5 0.3 0.3 1.35 0.6 0.15 
AlzOr - - --- - -- -- - .9 1.35 .I5 1.05 .85 .65 .95 .7 .65 .5 .6 .95 .65 
Fez01 -- ---- ----- .39 .43 .44 .43 .40 .29 .49 .56 .36 .29 .34 .37 .31 
MgO ------------ 6.35 5.35 7.1 5.7 6.1 6.25 6.8 8.6 7.4 8.1 8.2 8.05 5.85 
CaO ------------ 47.5 48.5 47.3 48.6 48.2 49.1 47.1 43.3 44.7 44.4 48.4 45.7 47.9 
s o t  ------------ .01 .01 .01 .01 .O1 .01 .01 .01 .01 .01 .01 .01 .01 

Total ------- C56.21 C56.61 C56.01 C56.41 [56:1] C56.61 C56.11 C53.71 C53.41 C53.61 C57.91 C55.71 CS4.91 

Clar ------------ 0.2.97 0,2,96 0 ,1 ,91  0.1,97 0.1,97 0.1.96 0.1.97 0.1.95 0.1.95 0.1.96 0.1.93 0.1.91 0.0,98 

Magnedan Magnerian Magnedan Magnedan Magmtlm MagmaIan Magnedan Magnerian Magnedan Magnetian Magnedan Magnetian Magnedm 
CaO/MgO --------- calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calCIte 

Alaska-Continued 

268 269 270 27 1 272 273 274 275 276 277 278 279 280 
50FI 50Fr 50Ft 50FI 50FI 50FI 50FI 50FI 50FI 50Ft 50F1 50Ft 50Ft 

52-160 52-162 52-163 52-164 52-165 52-166 52-167 52-168 52-169 52-170 52-171 52-172 52-173 
S i G  ------------ 0.3 0.5 0.4 0.6 0.6 1.7 1.25 2.55 3.25 2.95 3.15 4.35 3.9 
Also, -- ---- ---- - .5 .95 .65 .5 .55 .75 1.0 1.15 1.1 .9 .9 .95 1.05 
FetO, ------ -- --- .37 .36 .40 .36 .20 .37 .29 .49 .17 .20 1.33 .31 .37 

MgO ------------ 11.2 12.65 13.35 11.75 1.6 7.15 1.7 2.15 .3 .35 2.35 3.55 5.3 

CaO ------------ 42.7 41.0 39.9 42.2 55.8 46.9 53.0 50.9 53.2 53.5 51.1 48.8 47.1 

SO, ------------ .01 .01 .01 . O l  .01 .01 . O 1  .01 .01 .01 .01 .01 .01 

Total ------- C55.11 C55.51 [54.7] C55.41 C58.81 C56.91 [57.2] [57.2] c58.01 C57.91 C58.81 C58.01 [57.71 

Class ------------ 0.1,98 0.1,97 0.1.98 0,1,97 0.1.93 0.3,95 0,2.96 0,5,95 1.4,95 1,3,95 0 ,6 ,91  2.4,93 2.4.93 

Calcareous Calcareous Calcareous Calcareour Calcite Magneaian Calcite Magnesian Magnedan Magneaian Magnedan 
CaO/MgO ---- -- - - - 

dolomite dolomite dolomite dolomite calcite calcite calcite calcite calcite 



ANALYSES O F  SAMPLES 

Table 7.-Analyses of samples from Alaska contaming m m  than 90 percent carbonate (Group Fl).common-rock category-Continued 

Chemical analyses-Continued 

Alaska<ontinued 
28 1 282 283 284 285 286 287 288 289 290 291 292 2 9 r  

50FI 5OF: 50FI 50FI 50Fr 50FI 50FI 50FI 50FI 50FI 50FI 50FI 50F: 
52-174 52-175 52-117 52-118 52-179 52-180 52-181 52-182 52-183 52-184 52-185 52-186 52-187 

SiO, ------------ 0.9 3.7 1.95 1.45 1.15 2.25 2.2 2.1 2.3 2.00 4.95 3.85 1.7 
All@ ------------ .6 1.35 .8 .8 1.35 1.0 .6 1.15 1.45 1.2 .9 1.2 1.0 
Fe& ---- ------- .24 .36 .30 .34 .21 .31 .13 .38 .43 .37 .21 .27 .29 
MgO ------------ 3.1 1.4 4.45 3.65 4.95 4.05 2.75 4.45 6.45 5.8 3.65 3.4 2.7 
CaO ------------ 51.3 51.4 49.3 50.9 48.9 49.1 51.5 48.8 46.6 47.1 48.4 49.4 51.5 
so, - - - - - - - - - - - - .01 .01 .01 .O1 .01 .01 .01 .01 .01 .01 .01 .01 .01 

Total ------, C56.81 C58.21 C56.81 C57.21 C57.21 C57.31 C57.21 C57.51 C51.21 C57.11 C58.11 C58.11 C51.21 

Class -,-------,-- 0,2.97 1.5.93 0.3,96 0.3.96 0.3.95 0.4,95 1,2,96 0.4.94 0.4.94 0,4.95 3.3.93 1,4,93 0.3.96 

Magnesian Calcite Magnesian Magnesian Magnesian Magnesian Magnesian Magnesia Magnedan Magnesian Magnesian Magnesian Magnedan 
CaO/MgO --------- calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate wurce of analysis] 

Alatka-Continued Alaska-Continued 

229 - 293. Healy quadrangle. Paleozoic, ponibly Devonian. [Sect. 8. 17. T. 17 S.. 
R. I W., un,urveyed], louthem slope of Alatka Range in wuthemern 
corner of Mount McKlnley National Park. Northern Empire Development 
Co. Analyst, H. E. Peterson. ( Rutledge and othen, 1953, p. 4, 91, 
93. 98,103-105. 123. figs. 1, 3. 35-37. 41.) Toul  deph  of dlamond- 
drill hole 629 h. Index and geologic maps. geologic section, Log of 
drill hole 4. Ponible use for deposit: Portland cement, magneb  con- 
tent often high so that complex mining and thorough blending may be 
required. [For other analyses from u m e  drill hole, lee umples 221-228, 
294-338. this group; sample 3. group C; umples 48-53. group F1.1 

229. Limestone, black. fine-grained; conuins few calcite veinleu 
and some &ale partings; depth 560-555 h. 

230. Limenone. black, fine-grained; c o n a h  few calcite veinleu 
and unne shale partings; alw Includes 1 ft  of pure-white 
cryrulline Limestone; depth 516-560 ft. 

231 - 237. Limestone, black, fine-grained. 

238 - 241. Limestone. blue-gray; contains calcite veiuleu. 

242- 251. Limestone. black. flne-gralned; conuint few calclte veinleu. 
wme brown claylike residue. and few shale parting. 

Depth ( f t)  Depth(ft) 

250. 445-450 254. 425-430 
251. 440-445 255. 420-425 
252. 435-440 256. 415-420 
253. 430-435 251. 410-415 

258. Limestone; part black, fine grained; part gray; contains 
calcite veinleo and some brown claylike residue; depth 
405-410 ft. 

259 - 261. Llmeuone, gray; contain, calcite veinlets and some brown 
clay like residue. 

Depth(ft) Depth ( ft ) 

259. 400-405 264. 370-315 
280. 390-400 265. 365-370 
281. 385-390 266. 360-365 
262. 380-385 261. 355-360 
263. 375-380 

268. Limestone. gray. massive; depth 350-355 ft. 

269 - 213. Limestone. 

Depth ( ft ) Depth( f t)  

269. 340-346 272. 325-330 
270. 335-340 273. 320-325 
271. 330-335 

214- 293. Limestone. black. fine-grained; contains few calcite veinlea. 
Brown shale partings, depth 210-211 ft. 

Depth0 Depth ( ft ) 

274. 315-320 284. 260-265 
275. 310-315 285. 255-260 
276. 305-310 286. 250-255 
217. 300-305 287. 245-250 
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Table 7.-Analyses of umpler frw Alarka cmuining more than 90 percent cubonate (Group F3,commm-rock categay-Continued 

Chemical analyles-Continued 

Alaska-Continued 
294 295 296 291 298 299 300 30 1 302 303 304 305 306 

50F: 50F1 50Ft 50Ft 50F: 50F: 50Fz 50F: 50F: 50Fz 50F: 50Fz 50Fz 
52-188 52-189 52-190 52-191 52-192 52-193 52-194 52-195 52-196 52-191 52-198 52-199 52-200 

SiOt ------------ 1.45 2.15 2.25 1.8 1.1 1.3 1.45 0.9 1.0 0.8 0.95 2.4 2.45 
A l p ,  ----------- .I .55 1.4 1.1 .65 1.1 1.05 .6 1.1 .9 . I5  .65 . I5  
Fep,  ----------- .20 .19 .51 .39 .33 .39 .30 .20 .35 .25 . I8  .15 .18 
MgO ------------ 1.65 1.3 1.95 5.55 3.1 5.0 3.0 2.8 4.15 4.55 2.1 2.05 3.5 
CaO ,----,------ 53.5 53.3 45.0 48.4 51.7 49.5 51.45 51.95 50.0 50.35 52.35 51.95 50.65 
S o t  ------------ .O 1 .O1 .01 .O1 .01 .01 .005 .005 .005 .005 .005 .005 .005 

Total ----,-, C51.53 C51.51 C51.21 C51.21 C51.51 C51.31 C51.31 C56.51 C51.21 C56.91 C56.91 C51.21 C51.51 

CaO/MgO -------- Calcite Calcite 
Magnedin Magnedan Magnedm Magneatan Magnesia Magnestan Magnesian Magnedan Magnesian Magnetian Magmian 

c a l c i u  calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite 

Alaska-Continued 

A l p s  ---------,- 1.25 1.55 1.05 .95 1.05 .65 .85 .85 . I5  .85 .I .8 . I5  
F e P ,  ----------- 3 5  .23 .41 .25 .30 .21 .28 .21 .23 .32 .ll .21 . I 6  
MgO -----,------ 3.15 4.05 3.25 2.95 4.35 2.2 3.8 1.15 2.0 3.65 .85 2.0 .55 
G O  ------------ 50.95 49.2 50.55 51.85 49.4 53.25 51.15 53.45 53.35 51.35 54.6 53.45 54.6 
SO, --- - - - , -- - , - .005 .005 .005 .005 .005 .005 .005 .005 .005 .005 .005 .005 .Ol 

-- 

Total ------- C51.361 C51.21 C56.91 C51.21 C56.91 C51.01 C56.51 C51.11 C51.01 C51.021 C51.11 C51.11 C56.51 

Clan --,------,-- 0.3.95 0.4,95 0.3.96 0.2,96 0,3,96 O,l.91 0.1.91 0.1.91 0,1.91 0.2,96 0.1.91 0,2.95 0,1.98 

M a p q i a  Magnedan Magnedan Magnedan Magredan Magouirn Magnetian 
CaO/M@--------, calc i te  calcite calcite calcite calcite ulcite calcite 

Calcite Calcite Calcite Calcite Calcite 
calcite 

A l p ,  - - - - - - - - - - - .9 1.2 .95 .65 .80 . I5  .65 .55 .65 .65 .55 .6 .55 
FyO, - - - - - - - - - - - .20 .56 .25 .16 .M .36 .36 .21 .23 .16 .ll . I 1  .13 
MgO - - - - - -- ----- .45 5.55 3.3 .95 3.25 5.15 4.15 3.15 3.15 .6 .45 .35 .6 
a , 54.4 49.1 51.5 54.2 51.1 49.6 50.5 52.4 52.1 54.5 55.4 55.4 55.0 
s o t  -----------, .o 1 .01 .01 .01 .01 .01 .01 .01 .02 .01 .01 .01 .01 

Total ------- C56.61 C51.41 C56.61 c56.51 C56.11 C56.81 c56.41 c56.81 C56.61 C56.61 C51.21 C56.81 C51.31 

M a p s i a n  Magnwi.n Calcite Magnesian MagnetIan Magneslan Magnesian Magneatan 
CaO/MgO--------- calcite calcite calcite calcite calcite calcite calcite - - 

Al@t ---------- - .55 . I5  .9 1.35 2.10 1.15 1.25 1.80 1.55 2.25 1.25 1.8 1.0 
F e p l  - - - - - - - - - - - .20 -18 .18 .31 ------ ------ ------ ---,-- -,---- ------ ------ l.20 ------ 
MgO ------------ 1.15 .9 1.0 4.05 1.7 1.8 .9 1.45 1.5 3.5 .95 1.0 1.05 

CaO ------------ 53.8 53.2 53.3 49.6 49.3 50.3 51.1 49.1 50.1 41.1 50.9 49.9 52.5 

NaP-----------,  ------ ------ ------ l.~l ----,- ------ ------ ,,---- ---,-, -,---- ------ l . ~ ~ l  ------ 
K@--------,---- -,---, -,---- ------ l .01 ,----- ------ ------ ------ --,--- ------ ------ '-01 ------ 
SO) -,,----,---- .01 .01 .o 1 .01 .01 .O1 .01 .01 .01 .01 .01 .O1 .o 1 

Total ----,-- C56.31 C56.13 C57.93 C51.81 C57.1] [51.1] C51.11 C51.81 C56.81 C58.11 C58.11 C58.51 C51.21 

Clan ------------ 0.1.98 0.3.91 1,3.95 0.4.94 1,6,92 1,5.94 1.4.94 2.5.92 0.5.94 1.1.91 3.4.93 2.6.91 1.3.96 

CaO/MgO----,-,-- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
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Table 7.-Amlyrs of umpler hom Alaska containing m a e  than 90 percent carbonate (Group F3, common-rock category--Continued 
Chemical analyses--Continued 

Alaska--Ccatinued - 
346 347 348 349 350 35: 352 . 353 . .  - -  354 355 356 357 358 

WF* 50F1 50F1 50Fl 50Fz 50F2 50F2 50Fz 50Fz 50FI 50F1 50F1 50Fl 

C56.71 C56.91 

0.3.95 1.3.95 

Caldte Calcite 

C58.61 

3.5.92 

Calcite 

Toul ------- 

Mag'=dan Magoedan Calcite Calcite 
Calcite Calcite - 

Calcite Calcite Calcite Calcite Calcite 

DEScRlPTNE NOTE 

[Ucdencod page numberr In rekrence indicate source of analysis] 

Alarlu-Continued Aluka-Continued 

294-336. Huly quadrangle. Paleozoic, p d l y  Devdan .  [ S e u .  8. 17, T. 17 S., 
R. 7 W., unrumyed] . southern rlopc of Aluka RMge in muthustun 
comer of Mount McKinley National Park. N o ~ h  Empire Devdopmcnt 
Co. Analyst. H. E. Petomm. ( Rutledge and aben. 1953, p. 4, 91, 
93. 96.3. 123. figs. 1. 3. 35-37. 41.) Total depth of diamond-drill 
hole 629 ft. Index and geologic m a p ,  g ~ l o g i c  section, log of drill 
hole 4. Possible uu for depoltt: Patland cement; magnuia content 
often high so that complwr minlng and thomugh blending may be wulred. 
[For ochu analym from u m e  drill hole. see yrnplu  221-293. thlr gmupi 
sample 3, p p  C; samplu 46:63. p p  F1.1 

331 - 358. Huly quadrangle. Paleozoic, p a i b l y  Devonian. [Sccs. 8, 17. T. 17 S.. 
R. 7 W., unuweyed] , southern slope of Alaska Range in southeastern 
corner of Mount McKinley National Park. Nonhero Empire Developmen 
Co. Analyst, H. E. Petenon. ( Rutledge and others. 1953, p. 4. 91. 93, 
97.106. 123. figs. 1, 3. 35. 36. 38. 41.) Toul  depth of diarnond- 
drill hole 265 R. Index and geologlc map. geologic section, log of drill 
hole 6. P d l e  uu for depait: Pcdand cement; magneala content often 
high m t h t  complex mining and thorough blending may be required. [For 
o w  amlyur  from n m e  QUI hole, see v m p l u  359-379. thtr group; 
nmple 22. group B; u m p h  54-68. group F,.] 

997 - 34l. LLmutoae. black. fine-grained. 
294- 325. Llmcamc. black. fine-grained: conulna few calcite veinleu. 

Depth(h) Depth(&) 
Depth(&) Deph(ft)  337. 220-225 343. 190-195 

168-170 ----- Limenone. black. fine-grained. 
166-168 ----- Limeatone. gray. fioc-grained. 

349 - 353. Limutone. black. he-grained. 

326 - 336. Limurone, black, fine-grained. cryUa1line; conuina cal- 
cite veinleu and some brown claylike residue. 

364. DePIh(ft) 

139-140 ----- Urneatone, black. 
135- 139 ----- Limenone. black. fine-grained; contains 

calcite veinleo and bmwn claylike residue. 

355 - 358. L i m w n e ,  black. fine-grained; conuina calcite veinleu 
and brown clayllke midue. 
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Table 7.-Analyses of samples from Alaska containing more than 90 percent carbonate (Group F3,common-rock category-Continued 

Chemical analyses-Continued 

Alaska-Continued 
359 360 36 1 362 363 364 365 366 367 368 369 370 371 

50Fz 50FI 50Fz 50Fz 50F2 50Fz 50Fz 50Fp 50Fp 50F2 50F. 50F. 50F. 

A l p ,  ----------- 1.25 1.55 1.15 1.0 1.35 1.05 1.05 1.3 I. 1 1.1 .95 1.25 1.1 
Fez08 ------- - --- .33 .34 .24 .24 .29 .11 .20 .26 .26 .31 .36 .43 .28 
MgO ------------ 2.0 2.75 3.45 2.9 4.45 3.1 1.95 3.2 2.0 3.4 .95 2.6 2 .O 
CaO ------------ 51.3 49.5 49.7 49.2 47.2 49.6 52.0 50.3 50.1 46.9 52.0 50.0 52.65 
SO, - - - - - - - - - - - - .O 1 .01 .01 .01 .01 .01 . O l  . O 1  . O l  .01 .01 .O 1 .005 

Total ------, C56.31 G51.01 C56.21 C57.23 C57.41 C56.01 C57.01 C56.21 C56.41 C56.91 C56.41 C51.11 C57.43 

Clau ------------ 0.2.96 0.5.94 0.3.96 2.4,94 1,5,94 0.4.95 0.3,91 0,2.96 1.4,94 3 ,4 ,91  0.4.95 0.5.95 0.2.96 

CaO/Mgo--------- 
Magnesian Magnedan Magnesian Magnesian Magnedan Magnesian Calcite Magnesian Magnesian Magnesian Magnesian 

calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite Calcite 

Alaska-Continued 

A1208 ,------,--- 1.7 1.7 1.15 1.5 .9 .8 .85 .5 .55 1.0 .60 .55 .55 
Fez03 -- -- ----- -- .35 .44 .23 .61 .28 .25 .21 .15 ------ ------ ------ ------ ------ 
MgO -------,,--- 1.25 2.15 3.4 7.15 3.0 3.5 3.05 1.2 4.0 3.0 7.3 4.4 8.45 
CaO --------,--- 53.15 50.85 51.25 45.05 51.95 51.55 52.35 54.8 50.2 50.7 46.3 50.1 46.0 
Nap,---------,- ------ ------ ------ ------ ------ ------ ------ l.01 ------ ------ ------ ------ ------ 
KzO------------- ------ ------ ------ ------ ------ ------ -,---- l.01 ------ ------ ------ ------ ------ 
SO, ------------ .005 .005 .005 .005 .005 ,005 .005 .005 .01 .01 .O 1 .O1 .O 1 

Total ------- C57.91 C58.61 C57.7] C51.01 C56.91 C56.61 C57.21 C51.01 C56.63 C56.71 E55.81 C56.51 C55.61 

Clau ------------ 0.3.95 0.6.92 0.3.94 0.5.94 0.1.96 0.1,97 0,1,96 0,1,97 1.2.97 0,3.97 1.2.97 0 ,1 ,91  0.1.98 

Magnesian Magnesian Magnesian Magnedan Magneaian Magnesian 
Calcite 

Magnesian Magnesian Magnesian Magnedan Magnesian 
CaO/M@ -,------ Calcite 

calcite calcite calcite calcite calciu calcite calcite calcite calcite calcite calcite - 

Alaska- Coattnued 

-- 
385 386 387 388 389 390 39 1 392 393 394 395 396 397 

50F1 50F2 50Ft 50FI 50F1 50Ft 50F1 50FI 50Ft 50Fz 50F2 50Fz 50F1 
154-6 154-7 154-8 154-9 154-10 154-11 154-12 154-13 154-14 154-15 154-16 154-17 154-18 

Si01 ------------ 0.6 0.6 0.8 0.6 0.8 0.8 1.0 1.0 0.9 0.8 1.3 0.5 1.5 
A l p ,  ----------- .35 .40 .55 .40 .25 .45 .60 .6 .55 .45 .55 .5 .65 
F e p ,  -- - - - --- -- - --- --- l.55 ------ ------ ------ ------ -,---- .19 .21 .21 .23 .16 .26 
MgO ----,------- 6.55 1.8 6 .O 3.3 1.6 2.9 3.75 3.0 3.45 3.35 3.45 3.9 3.9 
CaO ------------ 48.C 46.6 48.8 52.0 53.9 52.2 51.1 52.3 51.2 51.8 51.0 51.2 50.3 

Kp------------- ------ ------ ------ ------ ------ ------ l.01 ------ ------ ------ ------ -,---- ------ 
SO, - - - - - - - - , -- - .o 1 .o 1 .01 .01 .01 .O1 .01 .01 .01 .O1 .O1 . O 1  -01 

Total ------- C55.51 C56.01 C56.21 C56.31 C56.61 C56.41 C56.51 c57.11 C56.31 C56.61 C56.51 C56.31 C56.61 

Clau 0.1.98 0,1.97 0.1.97 0,1,98 0.1.98 0.1.98 0.2,91 0.2.96 0.2.98 0.1.97 0.2.91 0.1,98 0.3.97 

Magnedan Magnerian Magnedan Magnesian Calcite Magneaian Magnesian Magnesian Magnesian Magnesian Magnedan Magnedan Magnerian 
CaO/MgO---- ----- calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite 

Alaska-Continued 

Altos -------- --- .I .6 .6 .7 .85 . I5 .55 .45 .45 .65 1.25 .05 1.05 
FeP, ---- - ------ .34 .21 .24 .20 .26 .23 .17 .21 .26 .29 .39 .34 .71 
MgO ------------ 5.55 3.1 6.25 3.95 5.3 2.45 1.15 1.7 1.95 1.1 .7 1.3 6.35 

CaO ------------ 48.5 51.0 47.6 50.7 48.7 52.0 53.2 53.2 53.0 52.9 52.5 52.2 46.6 

s o t  --------, --- .o 1 .01 .01 . O l  .01 .01 .01 .01 .01 .01 .01 . O 1  .01 

Total ---,--- C56.21 C56.31 C56.11 C56.51 C56.61 C56.61 C56.91 C56.61 C56.91 C56.81 C58.01 C56.11 C56.91. 
C l a ~  ------------ 0,2.97 0,2.98 0,2,97 0,2,97 0,3,96 0.2.91 0.2.97 0,2.98 0.2.97 0.5.97 1.5.94 2.1.96 0.4,95 

CaO/Mgo -------- Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian 
calcite calcite calcite calcite calcite calcite 

Calcite Calcite Calcite Calcite Calcite Calcite Magnesian calcite 
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[Underscored page numbers in reference indicate source of analysis] 

Alaska -Continued Alaska-Continued 

359 - 379. Healy quadrangle. Pakozoic, p i b l y  Devonian. [Secs. 8, 17. T. 17 S.. 
R. 7 W.. unruweyed] . southern slope of Alaska Range in mutheartern 
corner of Mount McKinley National Park. Nonbern Empire Development 
Go. Analyst. H. E. Peterwn. ( Rutiedge and othen. 1953. p. 4, 91. 93 
97,105,106, 123, figs. 1, 3, 35, 36, 38, 41.) Toul  depth of diamond- 
drill hole 265 A. Index and geologic maps. geologic section. Log of drlll 
hole 6. Poorible use for deepait: Portland cement, magnesia content often 
high w that complex mining and thorough blending may be required. [For 
orher analyses from same drill hole, see samples 337-358, thir group; 
umple 22, group B; umplea 54-58, group F1.1 

359- 318. Limurone, black. fine-grained; conuim calcite veinleo; 
brown claylike reddue. depth 20-25 A. 

Depth (f t)  

3-5 ------ Limestone. black, fine-grained; contain8 
calcite veinleu. 

0-3 ------ Limestone. blue-gray, flne-grained. 

380- 410. Healy quadrangle. Paleozoic, possibly Devonian. [Secs. 8. 17. T. 17 S.. 
R. I W.. wurveyed] , wuthern slope of Alaska Range in mutheastern 
comer of Mount McKinley National Park. Northern Empire Development 
Co. Analyst, H. E. Peterwn. ( Rutledge and othen, 1953, p. 4, 91, 93, 
91.107, 123, figs. 1. 3, 35, 36. 38. 41.) T o u l  depth of drill hole 
200 fr. Index and geologic maps, geologic section. log of drill hole 7. 
Pmible use for deporit: Portland cement. magnesia content often high 
so that complex mining and thorough blending may be required. [FM 
other analyses from u m e  drill hole. see u m p l u  411-418. thic group.] 

380- 389. Limestone. black, fine-gralned; conuim calcite veinleo. 

Depth(ft) Depth ( ft ) 

Depth ( f t)  Depth(ft) 

390, 391. Limestone, blue-gray, fine-grained; contairu calcite veinleu. 

390. Depth 145-150 ft. 
391. Depth 140-145 ft. 

392- 396. Limestone. black. fine-grained. 

Depth ( f t)  Depth(ft) 

391. Limestone, blue-gray, fine-grained; contaim a few bands of 
white limenone; depth 110-115 ft. 

398. 399. Limestone. black. fine-grained; contains few calcite veinleu. 

398. Depth 105-110 ft. 
399. Depth 100-105 ft. 

400 - 402. Limestme, blue-gray , fine-grained. 

400. Depth 95- 100 ft. 
401. Depth 90-96 ft. 
402. Depth 85-90 ft. 

403 - 408. Limeatone, blue-gray. fine-grained; contaim calcite veinleu. 

Depth(ft) Depth ( ft ) 

52.5-55 ----- Llmertoue. white. crystalline. 
50 -52.5 - ---- Limeatone. black. fine-grained; contains 

calcite veinleu. 

410. Limestone, black, fine-grained; conuinr calcite veinlert; 
depth 45-50 ft. 
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Table 7 .- Analyaes of samples from Alaska containing rnme than 90 percent carbonate (Group Fz),common-rock category-Continued 

Chemical analyses-Continued 

Alaska-Continued 
411 4 12 4 13 4 14 415 416 411 418 4 19 420 421 422 423 

5OFz 50Fz 50F1 50Ft 50Fz 50Fz 50Fz 50Fz 50Fz 50F2 50Fz 50Fz 50Fz 
154-32 154-33 154-34 154-35 154-36 154-37 154-38 154-39 154-45 154-46 154-41 154-48 154-49 

SiOz ------------ 1.4 0.4 1.1 1.1 1.3 0.3 1.6 2.0 5.2 3.9 3.35 4.5 4.25 
A120a -- -- ------- .7 .4 .5 .5 .65 .55 .65 .75 2.6 2.15 1.85 2.15 1.8 
Fe@a ----------- .49 .14 .23 .16 .21 .26 .20 .44 -76 .65 .55 .61 .57 
MgO ------------ 6.05 4.5 7.85 2.9 5.05 3.9 3.05 4.15 3.3 2.8 2.8 3.8 2.0 
CaO ------------ 47.6 50.4 46.2 52.0 49.2 51.0 51.7 49.1 46.8 .41.4 49.1 48.1 48.8 
Na20-----,------ ---,-- ------ ------ ------ ------ -----, ------ l.01 ------ ------ ------ ------ ------ 
Kz0------------- -----, ------ ------ ------ ------ -----, ------ l.01 ------ ---,-- ------ ------ ------ 
SOa ------------ .o 1 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .o 1 

Total ------- C56.21 C55.81 C55.91 C56.71 C56.41 C56.01 C57.21 C57.11 C58.71 [51.91 C56.91 C58.21 C58.21 

Claw ------------ 0,3,91 0.1,99 0.2.97 0.2,97 0,2.91 0.1,98 0.2.96 0,3.95 0.9.90 0.7,93 0.6.92 0.8.92 0,7.93 

Magnedan Magnedan Magnedan Mapedan  Magnedan Magnesian Magnesian Magnerian Magnedan Magnedan Magnesian Magnesian Magnesian 
CaO/M@ -- ------ - calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite 

- - -  

Alaska-Continued 

AlrOa ----------- 2.95 2.0 1.8 1.65 1.6 .95 1.25 1.25 1.35 1.45 . I5 .85 1.05 
Fe& - - - - - - - - - - - .I9 .64 .67 .37 .58 .40 .43 .43 .47 .43 .23 .21 .36 
MgO -,---------- 2.9 1.8 1.7 1.7 1.1 .9 .9 .7 1.5 2.1 1.7 2.6 3.9 
CaO ,,----,----- 46.6 49.8 49.8 50.5 52.5 50.4 52.1 52.4 51.5 50.5 52.3 51.0 49.0 

K@ ------------ ------ ------ ------ ---,-- ------ ------ ------ ------ ------ ------ ------ l.01 ------ 
SO, ------,----- .o 1 .01 .01 .01 .01 .OI .01 .01 .01 .01 . O I  .01 .01 

Claw ------------ 0.10.89 0.1,93 0.1,92 0.5,94 0,6.91 0,4,92 0 ,5 ,95  0.5,95 0.4,95 0.5.95 1.3,95 1,3.95 1.4.94 

' Magnedan 
Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Magmsian C 

alclte Magnedan Magnedan 
CaO/MgO--------- 

calcite calcite calcite calcite 

Alaska- Continued 

SiO, ------------ 2.15 1.15 1.2 
A l p a  ----------- 1.00 .95 .85 
FeA --- - ---- --- .24 .37 .38 
MgO ------------ 2.8 4.7 3.9 
CaO ------------ 51.1 49.4 50.5 
s o t  ------------ .01 .OI . O I  

Total ------- C57.31 C56.61 C56.81 

Class ------------ 0,4.95 0.2.97 0.2.96 0.1,97 0.1.98 1,2.97 0,1.98 0.1.98 0.1.98 0.2.98 0.0.98 0.1.97 0.1.98 

Magnedan Magnedan Magnedan Magnedan Magnerian Magnesian Magnerian Magnesian Magnedan Magnerian Magnerian Magnesian Magnesian 
CaO/MgO_- -,-- --- calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite -- 

Alaska-Continued 

- 
450 45 1 452 453-... 454 455 456 457 458 459 460 461 462 

50Fz 50F, 50F2 50Ft 50F2 50Fz 50F2 50Ft 50Fz 50Fz 50F1 50Ft 50Ft 
154-77 154-78 154-79 154-80 154-81 154-82 154-83 154-84 154-85 154-86 154-81 154-88 154-89 

SiOt ------------ 0.8 1.05 0.85 2.1 1.0 1.4 0.40 0.40 0.70 0.65 0.40 0.45 0.85 
AlPa  ---- ----,-- .7 .6 .65 .85 .6 1.05 .4 .45 .75 .5 .45 .45 .75 
FetOt -- - -- - -- -- - .33 .40 .26 .31 .30 .41 .27 .31 .31 .28 .34 .33 .54 

MgO ,----------- 2.4 5.3 5.7 3.8 3.7 4.7 7.3 7.8 7.4 5.6 11.3 6.8 6.1 

CaO ----- - 51.2 48.6 48.4 49.8 50.4 48.6 46.8 46.5 46.3 48.1 42.4 47.5 47.6 

SO, - -- - - - - - - - - - .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 . O I  .01 .o 1 

Total ------- C55.41 C56.01 C55.91 C56.91 C56.01 C56.21 C55.21 C55.51 C55.51 C55.71 C54.91 C55.51 C55.81 

Class ------------ 0,1,96 0,2.98 0.2.98 0 .3 ,96  0.2,98 0.3.97 0.1.99 0.1.98 0.1,98 0.1.98 0.1.98 0.1.98 0.2,98 

Magnedan Magnerian Magnesian Magnesian Magmaian Magnesian Magnedan Magnesian Magnesia? Magnesian Calcareous Magnerian Magnesian 
CaO/MgO -- -- -- - -- calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite dolomite calcite calcite 

-- ---- - - - . - --- .- -- 
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Table 7.-Analyses of samples from Alaska containing more than 90 percent carbonate (Group Fr). common-rock category-Continued 

Chemical analyses-Continued 

Alaska-Continued 
416 411 478 419 480 481 482 483 484 485 486 481 488 

50Fz 50Fz 50F2 50F2 50F2 50F2 50Fz 50Fz 50Fz 50Ft 50Fz 50Fz 50Fz 

AlzOa -- -- - - -- --- .45 .60 .SO .I0 .I0 .60 .60 .95 1.30 1.30 1.70 2.35 .55 
Fez01 -- -- -- -- --- .23 .31 .26 .34 .46 .34 .34 .31 .28 .31 .60 .83 .23 
MgO ------------ 11.6 10.5 11.1 9.2 11.1 13.3 10.8 6.45 3.6 .4 1.1 3.3 1.4 
CaO ------------ 42.2 43.2 42.6 44.8 35.6 40.1 43.2 41.3 51.0 53.6 52.4 48.4 53.0 
SO, ----- -- -- - - - .01 .01 .o 1 .01 .01 .O1 .01 .01 .01 .01 . O l  .01 .01 

Total ------- C54.61 C55.11 C55.01 C55.61 C54.51 C54.61 C55.41 c55.13 C56.13 C51.01 C58.11 L58.31 C56.91 

Class ------------ 0,0.99 0.1.98 0.1,98 0.1,91 0.1,91 0.1.98 0.1.97 0,1.98 0.1.97 0,2,91 0.4.94 0.6.92 0 ,2 ,91  

Calcareous Calcareous Calcareous Magnedan Calcareous Calcareous Calcareous Magnesian Magnesian 
CaO/MgO --------- 

dolomite dolomite dolomite calcite dolomite dolomite dolomite calcite calcite 
Calcite Calcite 

calcite 
Calcite 

Alaska-Continued 

NazO - - ----- ----- --- -- - ------ l.01 ------ ,----- ------ -,---- ------ ------ ------ ------ ------ ------ 
Kt0 ------- ----- ------ ---,-- l.01 ,----- -,,--- ------ ----,- ------ ------ ------ ----,- ------ ------ 
SO# ------------ .01 .01 .O 1 .32 .34 -05 .50 .16 .21 .32 .22 .49 .20 

Total ------- C56.81 C56.81 C56.81 [59.3]'[58.9] C58.81 C58.91 C51.91 C58.21 C51.41 C57.41 C58.11 C51.91 

CaO/MgO --------- Calcite Calcite Calcite M:fEc Calcite Calcite Calcite Calcite Magnesian Magnesian Magnesian Magnesian Magnesian 
calcite calcite calcite calcite calcite 

Alaska-Continued 

502 503 504 50 5 506 501 508 509 5 10 511 5 12 5 13 5 14 
50FI 50Ft 50Fz 50Ft 50Fz 50F: 50F1 50Fz 50Ft 50Fz 50FI 50F2 50F2 

154-137 154-138 154-139 154-140 154- 141 154-142 154-143 154-144 154-145 154-146 154-141 154-148 154-149 
SiOt ,----------- 3.6 3.1 0.8 0.8 0.6 1.0 1.1 1.4 1.6 2.4 1.1 1.4 1.0 
A1208 ----------- 1-06 1.13 .51 .60 .50 .81 .I2 . I6 .61 .54 .54 .41 .41 
FetO, -------- -- - .34 .31 .23 .30 .20 .19 .25 .34 .29 .23 .23 .26 .26 
MgO ------------ 3.3 3.8 2.5 4.6 3.1 1.6 2.6 2.9 2.5 2.3 1.4 5.1 4.1 
CaO ----- 49.2 49.0 52.2 50.0 51.6 52.8 52.0 51.2 51.6 48.4 50.2 52.4 53.6 

SO, --- --------- .I6 .34 .19 .23 .12 .09 . O l  .I0 .lo .12 .I0 .11 .I0 

Total ------- [51.1] [51.1] C56.53 C56.51 C56.11 C56.51 C56.11 C56.11 C56.11 C56.81 C56.31 C56.91 C56.81 

Clau ,----,------ 1.4.94 1,4.94 0.1.98 0.1.97 0,1.98 0,2.98 0.2.91 0,3.91 0.3.97 1,2,96 0 .2 ,g i  o , ~ , g ~  0,2,g1 

Magnesian Magnerian Magnesian Magnedan Magnesian 
Calcite 

Magnesian Magnesian Magnerian Magnesian Magnesian Magnesian 
CaO/MgO --------- 

calcite calcite calcite calcite calcite calcite 
Calcite 

calcite calcite calcite calcite calcite 

Alaska-Continued 

MgO ------------ 2.3 3.3 1.5 2.1 4.8 6.2 5.6 2.5 3.8 3.1 4.8 7.1 8.7 
CaO ------------ 52.8 51.8 53.6 52.2 49.8 48.4 49.4 52.2 51.0 51.4 50.0 45.4 46.0 

so, ------------ .10 .10 .09 .10 .09 .09 .09 .08 .08 .08 .09 .08 . O l  

Total ------- C56.51 C56.63 C56.61 C56.51 C56.31 C56.21 156.81 C56.31 C51.21 C56.11 [51.0] C55.11 C55.91 

Class ------------ 0.1.98 0 ,1 ,91  0 ,1 ,98  0.1,98 0.1,91 0,2.91 0 ,2 ,96  0.2,98 0.2.95 0.1.91 0,2.96 0.2.91 0,1.97 

Magnesian Magnesian Calcite Magnesian Magnerian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnedan 
CaO/MgO--------- 

calcite ' calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite 
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Table 1.--Analyrs of samples from Alaska containing more than 90 percent carboaate (Group F,), common-rock categq-Continued 

Chemical analyses--Continued 

- - 
FSO, - - -- -- -- - - - .31 .46 .46 .43 .49 .31 .49 .34 .29 .40 .46 .49 .40 

MgO ------------ 6.3 9.4 9.0 4.8 6.2 1.7 1.2 4.9 5.3 9.8 6.4 1.2 2.3 

CaO ------------ 48.5 44.7 45.2 49.7 41.5 47.0 41.2 49.4 49.4 44.6 48.0 54.0 51.6 

SO,------------- .08 .08 .09 .08 .09 .09 .09 -09 .07 .08 .08 .08 .07 
~- 

Total ------- C56.51 C56.31 C56.31 C56.91 C56.41 C56.11 C56.21 C55.11 C56.41 C56.13 C56.81 C59.41 C59.61 

Class ------------ 0.1.96 0,2.96 0.2,96 0.2.96 0.2.96 0,1.97 0.2.97 0.1.98 0,1,97 0.1.96 0.2.95 1.4.91 0,5.90 

Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magoesian Magnesian Magnedan Magnesian Magnesian Magnesian 
CaO/MgO --------- calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite Calcite calcite . . -. - 

' ~ e ~ o n e d  as composite. 
' N%O. 0.30 percent: KtO. 0.18 percent; 

composite of 0-548 ft. 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Alaska- Continued Alaska-Continued 

476-491. Healy quadrangle. Paleozoic. potribly Devonian. [Secs. 6. 17. T. 17 S.. 
R. 7 W., unsumeyed] , southern slope of Alaska Range in mutheastern 
comer of Mount McKinley National Park. Nonhern Empire Development 
Co. Analyst. H. E. Petenon. ( Rutledge and others. 1953, p. 4, 91, 
93. 98. 101, 108, 123, figs. 1. 3, 35-31. 42.) Total depth of diamond- 
drill hole 395 ft. Index and geologic maps, geologic section. log of 
drill hole 8. P d l e  ure for deporit: Portland cement, magnesia content 
often high so thdt complex mining and thorough blending may be required. 
[For other analyrer from same drill hole, see samples 419-415, this group; 
samples 11-13. group E; sampler 59-61. group FI.] 

416. Depth(h)  

11-80 ------- [Dolomite] limestone. blue-gray. fine- 
grained; contains few calcite veinleu 
and brown claylike residue. 

15-17 ------- [Dolomite] limestone, black, fine- 
grained; contaim few calcire veinleu. 

471 - 483. Limestone [except where noted]. black. fine-grained; 
contain8 very few calcite veinleu. 

* 
Depth(ft) 

411. 10-15 ------------ [Dolomite.] 
418. 65-70 ------------ Limestone. 
479. 60-65 ------------ Do. 
480. 55-60 - ---- - - - - - -- [Dolomite.] 
481. 50-55 ------------ Do. 
482. 45-50 ------------ Do. 
483. 40-45 _ - - - - - - - -_ - -  Limestone. 

484. Depth(ft) 

38-40 - -- - - - - Limestone, black, fine-grained; coo- 
tains few calcite veinleu. 

35-38 ------- Limestone. blue-gray, fine-grained; 
contains few calcite veinleu and 
some claylike repidue. 

485 - 491. Limestone, blue-gray , fine-grained; contains calcite veinleu 
and some claylike residue. 

492-540. Healy quadrangle. Paleozoic, pouibly Devonian. [Secs. 8. 17. T. 17 S.. 
R. I W., unsumeyed] , southem slope of Alaska Range in southeastern 
corner of Mount McKinley National Park. Northern Empire Developmellt 
Co. Analyst. H. E. Peterson. ( Rutledge and others. 1953, p. 4. 91. 
93, 98, 99,110-112, 123, figs. 1, 3. 35, 36, 39, 41.) Total depth of 
diamond-drill hole 620 ft. Index and geologic maps, geologic section. 
log of drill hole 9. Possible urn for deposit: Portland cement, magnesia 
content often high so that complex mining and thorough blending may be 
required. [For other analyses from same drill hole. see samples 541-608. 

this goup; ramples 23-25, group 8: samples 4, 5. group C; sample 14, 
group E; samples 62. 63. group F1,] 

492. Limestone, dark-gray; contains calcite veinleu. Depth 
555-560 ft. 

493 - 496. Limestone, gray; contains some calcite veinlets and some 
brown clay like residue. 

491- 503. Limestone. dark-gray; contains calcite veinlets and some 
shale partings. 

Depth ( f t )  Depth ( f t  ) 

504. Depth(ft) 

492-495 - - - - - - - Limestone. white. coarsely gtanular; 
contains calcite veinleu. 

490-492 - - - - - _ - Limestone, dark-gray to black; 
contains calcite veinleu. 

505 - 508. Limestone, dark-gray to black; contains calcite veinlets. 

Depth(ft) Depth( f t )  

509-540. Limestone. medium- to dark-gray; contains calcite veinleu; 
some stain. 
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Table 7.-Analyses of sampler t o m  Alaska comalning more than 90 percent carbonate (Group F3, commm-rock category-Continued 

Chemical analyses-Continued 

Alaska-Continued 
54 1 542 543 544 545 546 547 548 549 550 551 552 553 

5 0 4  50FI 50FI 50F1 50FI 50FI 50F1 50FI 50F2 50F1 50F1 50F1 50Fz 
154176 154-177 154116 154-179 154-180 154-181 154-182 154-183 154-184 154-185 154-186 154-187 154-188 

Si01 ,----------- 2.8 1.3 1.3 0.9 0.6 0.6 0.4 0.4 0.5 0.6 0.6 0.8 1.0 
Al@s ---------- - .46 .51 .84 .48 .31 .37 .33 .50 A 1  .41 .44 .54 .48 
Fe@, --------, .34 .29 .66 .26 .29 .43 .37 .40 .49 .49 .46 .46 .52 
MgO ------------ 1.4 .4 6.2 2.1 5.1 10.4 6.8 8.3 8.8 7.4 10.5 10.7 8.7 
CaO ,----------- 52.6 54.1 47.9 53.1 50.1 43.8 47.8 46.4 45.6 46.9 43.6 42.8 43.4 
SO, ------------ .07 .07 .07 .07 .06 .06 .04 .06 .08 .10 .13 .14 .14 

Calcite 
Magnedan Magnedan Magnedan Magnedan Magnettan Magnesian Magnedan Magnedan Calcareour Calcareous Magnerian 

CaO/MgO ,,-,----, Calcite calcite calcite calcite calcite calcite calcite calcite calcite dolomite dolomite calcite 

154-189 154-190 154-191 154-192 154-193 154-194 154-195 154-196 154-197 154-198 1M-199 154-200 154-201 
St01 ,----------- 1.1 0.8 0 .9 0.4 0.4 0.9 1.2 2.2 1.4 2 .O 1.9 1.3 1.1 
. 4 l A  ---------,- .53 .51 .53 .36 .57 .67 .I7 1.04 .56 .69 .73 .91 .86 
Fe@, - - - - - -- -- - - .57 .49 .37 .34 .23 -43 .43 .46 .34 .31 .37 .49 .54 
MgO ------------ 13.9 8.3 7.9 10.6 9.8 8.5 8.7 5.9 3.0 5.9 6.5 6.3 8.9 
a , ,  38.8 45.8 46.0 43.8 44.6 45.4 44.6 41.2 51.0 47.4 45.0 47.0 46.6 
SO, -,--,------- .12 .02 .02 .04 .02 .01 .03 .05 .02 .05 .04 .02 .02 

Total ------- C55.01 C55.91 C55.71 C55.51 C55.63 C55.91 C55.71 C56.81 C56.31 C56.01 c56.11 C56.31 C56.41 

Clan -----------, 0.2.91 0,1.97 0,2.97 0.1.97 0.1.97 0.2.97 0,2.97 0.4.95 0,2,97 0.2.97 0,2.96 0.4.96 0.3.96 

CaO/MgO--------- 
Calcareous Magrtedan Magnedan Calcaraous Magnesian Magnedan Magnedan Magnedan Magoedan Magnedan Magnulan Magnedan Magnulan 
dolomite calcite calcite do lmi te  calcite calcite calcite calcite calcite calcite calcite calcite calcite 

Alaska-Continued 

567 568 569 570 571 572 513 574 515 516 577 578 519 
50Fz 50Fr 50Fr 50F2 50Fr 50FI 50Fz 50Ft 50FI 50FI 50F1 50FI 50Fz 

154-202 154-203 154-204 154-205 154-206 154.201 154-208 154-209 154-210 154-211 154-212 154-213 154-214 
SiOl -,---------- 2.1 1.1 1.2 0.8 1.4 3.1 2.5 5.5 2.4 1.8 2.0 2.1 3.1 
A l p ,  ,- - - -- -- - - - .74 .44 .67 .54 .63 .94 .91 1.16 .I3 .I9 .67 .31 .53 
FepI -- - - -- - - - - - .46 .26 .43 .26 .11 .26 .29 .54 .31 .31 .23 .09 .11 
MgO -,---------- 7.0 2.8 6.7 8.2 4.2 3.5 2.9 4.1 3.9 4.4 3.8 1.2 1.6 
CaO ------------ 46.4 51.6 47.0 48.2 50.2 50.0 50.6 48.8 49.6 49.5 50.0 53.0 51.9 
SO, ------------ .02 .02 . O 1  . O l  .01 .02 .02 .05 .ll .01 .06 .09 .08 

Total ------- C56.71 C56.21 C56.01 C56.01 C56.61 C57.81 C51.21 C60.21 C57.11 C56.91 C56.81 C57.41 C57.41 

Magnedan Magnedan Magnedan Magnerian Magnesian Magnedan Magnedan Magnedan Magnedan Magnedan Magnedan 
CaO/MgO--------- 

calcite calcite calcite calcite calcite calcite Calcite calcite calcite calcite 
cpldte Calcite Calcite 

580 58 1 582 583 584 585 586 587 588 589 590 591 592 
50FI 50F2 50FI 50FI 50FI 50F2 50FI 50FI 50Ft 50FI 50FI 50F1 50FI 

154-215 154-216 154-211 154-218 154-219 154-220 154-221 154-222 154-223 154-224 154-225 154-226 154-227 
St01 ------------ 2.8 2.7 2.0 2.2 2.7 3.9 2.2 1.2 1.0 0.6 0.5 0.5 1.1 
A l p ,  -- --------- .89 .86 .61 .50 .23 .29 .26 .33 .33 .21 .21 .21 .39 
Fep, ----------- -31 .34 .29 .20 .17 .ll .14 .11 .17 .09 .09 -09 .21 
MgO ------------ 5.1 3.6 3.2 2.3 1.2 1.1 3.9 4.7 6.7 1.3 .5 1.4 3.9 
CaO ------------ 47.9 49.6 51.2 51.1 53.2 52.4 50.4 50.0 48.0 54.8 55.7 54.8 51.4 
SO, ------------ .07 . O l  .08 .08 .07 .06 .05 .04 .03 .03 .03 .04 .05 

Clan ------------ 1.3,95 1.3,95 1.3,95 1.2.97 2.1.96 3.1.95 2.1,96 0.1,97 0,1.97 0.1,97 0.1.97 0.1.97 0.2.96 

CaO/MgO -- ---- --- Magnerian Magnerian Magnesian Magnedan Calcite Calcite Magnedan Magnedan Magnedan 
calcite calcite calcite calcite 

Calcite Calcite Calcite MagRedan 
calcite calcite calcite calcite 



ANALYSES OF SAMPLES 

Table 7. -Analyres of samples t a n  Alalka c o m ~ l u n g  m m  than 90 percent carbonate (Group F~),common-rock category-Continued 
Chemical analyses<ontinued 

.- ---- 
Alaska--Contlnucd 

.- - - - -- . . - 
593 594 595 596 597 598 599 600 60 1 602 603 604 605 

50Ft 50F: 50Fa 50F1 50FI 50Fa 50Fa 50Fs 50Fr 50F1 50F1 50Fa 50F1 
154-228 154-229 154-230 154-231 154-232 154-233 154-234 154-235 154-236 154-237 154-238 154-239 154-240 

Si% ------------ 1.2 1.1 1.2 1.1 1 .  1.0 0.7 1.9 3.7 1.0 0.6 0.7 1.0 
A h 4  --..-------- .38 .21 .38 .58 .46 .42 .40 .44 .63 .43 .48 .39 .37 
FYOI --..-------- .32 .13 .22 .22 .34 .18 .20 .16 .27 .17 .14 .ll .13 
MgO ---,--,----- 5.1 2.2 4.2 4.1 5.5 2.4 2.3 3.0 2 .O .9 .3 .4 .I 
CaO ---,-------- 49.8 53.0 50.6 50.8 49.0 52.4 53.0 51.8 51.2 54.4 54.8 55.0 54.8 
So, - - - - - - - - - - - - - .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .03 .02 

a - -  C56.81 c56.81 C56.61 C56.81 C56.41 C56.41 C56.61 C51.21 C57.81 C51.01 C56.41 C56.61 C57.01 

Class ---,,-,----, 0.2.96 0.1.97 0,2.97 0.2.96 0.2.97 0,2,98 0.1.91 1.2.96 2,3,95 0.2,97 0.1.98 0.1.98 0.1.97 

Magnesian Magnerian Magnesian Magnesian Magnesian Magnesian Magnaian Magnesian Magnesim 
CaO/MgO --------- calcite calcite calcite calcite calcite calcite calcite calcite calcite 

Calcite Calcite Calcite Calcite 
-- 

DESCRIPTIVE NOTES 

[Undencored page numben in reference indicate m c e  of analylir] 

Alaska-Continued Alalka-Continued 

541 - 805. Healy quadrangle. Paleozoic, pouibly Devonian. [ S e a .  8. 11, T. 17 S., 
R. I W.. unaumeyed] , wuthern dope of Alalka Range Ln s0uth-n 
corner of Mount McKinley National Park. Nonhern Empire Development 
Co. Analyst, H. E. Petencn. ( Rutledge and othwr, 1963, p. 4, 91, 93, 
98, 99, 109, 110, 123, f i e .  1. 3. 35. 38. 39. 41.) Toul  deptb of 
diamond-drill bole 620 ft. M e x  and geologic map,  geologlc rction, 
log of drill hole 9. Possible llre for deposit: Portland cement. magnesia 
content ohen high w that complex mining and thorough blending may be 
required. [For other analyrr from same drill hole. rec umples 482-540, 
606-608, thir group; umples 23-25, group 8; umpler 4. 6. group Ci 
sample 14, group Ej nmples 62, 63, group F1.1 

541 - 559. Limestone [except where noted]. medium- to dark-gray; 
containa calcite veinleu; wme uain. 

541. 305 -310 -------- Limenone. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

260 -265 - - - - - - -  - [Calcareous dolomite.] 
254.5-260 ----- - - - Do. 
251.6-254.5 _ _ - - - - - - Limestone. 
250 -251.6 - - - - - - - - [Calcareous dolomite.] 
245 -250 - - - - - - - -  Limertone. 
240 -245 - - - - - - - -  Do. 
235 -240 - -- - - - - - [Calcareow dolomite.] 
230 -235 ._------ Limestone. 
228 -230 - - - - - - - -  Do. 

560- 562. Limenone, gray; contains few calcite veinleu and m a l l  
amount of gray brown shale. 

560. Depth 224-228 h .  
561. Depth 215-224 ft. 
562. Depth 211-215 It. 

583. 564. Limenone, dark-gray, fine-grained; contairu calcite veinleu 
and some brown claylike reridue. 

583. Depth 206-211 ft. 
564. Depth 204-206 ft. 

586 - 668. Limestone. dark-gray. fine-grained; conuina calcite veinleu 
and m e  yellowish brown claylike residue. 

589 - 584. Llmeuone. black, fine-grained; conuim calcite veinleu 
and grayish brown claylike residue. 

Depth ( f t )  Depth( ft ) 

585 - 605. Limestone. dark-gray. fine-grained; containt calcite veinleu 
and brown clrylike residue. 

Depth(h) Depth ( ft) 
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Table 7.-Analyses of sampler t o m  Alaska containing mote than 90 percent carbonate (Group F J common-tofk category-Continued 

Chemical analyses-Continued 

Alaska-Continued 
606 60 7 608 609 6 10 611 6 12 613 6 14 6 15 6 16 617 618 

50Ft 50Fz 50Fz 50Fz 50Ft 50F2 50Fz 50Fz 50Fz 50Fz 50F2 50F2 50F2 
154-241 154-242 154-243 154-244 154-245 154-246 154-247 154-248 154-249 154-250 154-251 154-252 154-253 

Si02 ------------ 1.1 0.8 2.2 0.3 4.6 2.3 3.0 2.1 5.6 4.6 4.6 4.3 5.2 
AlrOr - - -- -- - - --- 3 6  .52 .9 .I3 1.59 1.16 5.81 1.43 2.20 1.11 .81 .81 1.03 
F e p ,  -- ------ - - - .24 .I8 .40 .31 .51 .34 .69 .37 .60 .29 .29 .29 .31 
MgO ----------- - 1.7 .5 3.2 1.4 1.7 1.1 .I .9 2.3 2.5 2.7 3.0 1.1 
CaO ------------ 53.6 55.1 50.6 51.6 49.6 51.6 51.0 51.6 48.4 49.6 49.8 49.8 51.0 
SO, ------------ .02 .02 .02 .01 .01 . 0 1  .05 .04 .03 .03 .03 .02 .03 

Total ------- C57.01 C57.11 C57.31 C53.81 C58.01 C56.51 C61.2) C56.41 C59.11 C58.11 C58.21 C58.21 C58.71 

Class ------------ 0,2.97 0,1.97 0,4,95 0.1,95 1,6,52 0,4,94 0,5.87 0.4.94 1.8.90 2.4.93 3,3,93 3.3.93 3,4.93 

CaO/MgO --------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Magnesian Magnesian Magmian Magnesian 
calcite calcite calcite calcite calcite Calcite - - - 

Alaska-Continued 

A1208 ----------- .98 .86 .91 .70 .46 .90 .61 .53 .41 .71 .41 .50 .68 
Fez01 - - -------, - .32 .34 .29 .40 .34 .40 .29 .37 .29 .29 .23 .20 .32 
MgO - - - - - - - - - -- - .9 2.7 2.5 3.8 4.3 2.8 5.1 3.7 3.4 3.3 5.2 5.3 3.9 
CaO ------------ 50.0 51.0 49.2 50.0 50.4 51.4 49.2 50.8 51.8 52.0 49.4 48.8 49.8 
SO, ------------ .03 .02 .02 .03 .03 .03 .02 .03 .03 .02 .02 .03 .02 

-- -- 
Total -----,- C58.51 C57.01 C58.71 C57.63 C56.11 t57 .21  C56.01 C56.91 C56.51 C56.41 C56.51 C57.11 C56.41 

CaO/MgO --------- Calcite 
Magnesian Magnedan Magnesian Magnedan Magnedan Magnesian Magnerian Magneaian Magneaian Magnesian Magnesian Magnesian 

calcite calcite calcite  calcite calcite calcite calcite calcite calcite calcite calcite calcite 

Alaska-Continued 

A1203 -- - - -- - - - - - .87 .84 .78 .80 2.00 .67 .61 .41 .56 .46 .58 .48 .40 
Fez01 - - - - - - - - - - - .43 .46 .32 .40 1.10 .63 .49 .29 .34 .34 .32 .32 .40 
MgO ------------ 5.1 4.8 5.9 5.7 3.6 8.6 8.9 6.6 1.8 8.3 8.5 9.4 7.6 
CaO ------------ 47.8 47.6 46.4 45.4 47.6 44.0 44.8 47.4 45.4 45.4 45.2 44.4 47.0 
SO, ------------ .04 .07 .03 .03 .02 .02 .03 .02 .02 .02 .01 .03 .03 

- - 

Total ------- C58.21 C57.83 C58.01 C58.51 C58.21 t56 .11  C55.91 C56.21 C56.41 C55.61 C56.01 C55.33 C56.01 

Class ------------ 2,4.92 2.4.93 3.3,93 4,3.91 0.7,92 0.4.96 0.2.96 0.2.97 1.2,96 0.2,97 0.3.96 0 ,1 ,98  0.1.97 

Magnesian Magnesian Magnedan Magnedan Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magneaian Magnesian Magnesian 
CaO/MgO --------- calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite 

Alaska-Continued 

-4120, ----------- .54 .81 .54 .51 .24 .24 1.33 .19 5.41 .66 1.90 1.44 .81 

F e A  - - - - -- - - -- - .43 .43 .46 .49 .26 .26 .57 .31 .43 .34 .80 .66 .29 
MgO ------------ 8.5 6.2 9.7 9.3 .4 1.4 4.4 .4 .4 .4 .3 .9 1.4 
CaO ------------ 45.4 47.8 44.2 44.8 53.4 53.2 47.8 53.6 52.4 52.8 50.2 50.4 52.4 

SO1 ------------ . O 1  .02 .03 .02 .01 .03 .04 .03 .02 .02 .02 .04 .03 

Total ------- C55.71 C56.31 C55.51 C55.81 'C56.81 C56.91 C59.31 C56.21 C59.31 C57.81 C58.51 C58.61 C57.31 

Class ------------ 0,1,97 0,2,91 0,1.91 0.1.97 2.1,96 1,1,97 2,5,90 l , l . b 7  0.1.92 2,3,95 1,8,90 2,6,92 1.3.96 

Magnesian Magnesian Magnesian Magnedan 
CaO/MgO -------- calcite calcite calcite 

calcite Calcite Calcite M:::::ttn Calcite Calcite Calcite Calcite Calcite Calcite 



ANALYSES OF SAMPLES 

Table 7. -Analyses of samples from Alaska containing more than 90 percent carbonate (Group FA common-rock category--Conti= 

Chemical analyses-Continued 

Alaska-Continued --- -- - 
658 659 660 661 662 663 664 665 666 667 668 669 678- 

50FI 50Ft 50Ft 50Ft 50Ft 50Ft 50Ft 50Ft 50Ft 50Ft 50Ft 50Fr 50Ft 
155-13 155-14 155-15 155-16 155-17 155-18 155-19 155-20 1 5 5 - 2 1  155-22 155-23 155-24 155-25 

SiOl ------------- 2.5 5.1 2.9 2.5 2.7 2.0 1.1 2.0 1.1 2.8 0.5 0.5 0.5 
A l t q  -, ---- - ---- - -67 .81 .67 .61 .60 .79 .50 .57 .61 .56 .46 .51 .43 

Fe& -,---------- 2 3  .29 .23 .29 .20 .31 .20 .23 .29 .34 .34 .29 .17 

MgO ----------,-, 3.7 4.6 4.4 4.2 3.3 5.2 3.4 1.8 5.9 3.8 8.6 6.0 3.2 
CaO ------------- 50.4 47.4 49.0 49.2 50.8 48.6 51.6 52.4 48.6 49.8 46.0 49.0 52.6 
SO, ------------- .02 .02 .02 .02 .02 .02 .02 .01 .03 .O1 .02 .01 - -  

.01 

Total -------- C57.51 C58.21 C57.21 C56.81 C57.61 C56.93 C56.81 C57.01 C56.51 c57.31 C55.91 156.31 L56.91 

Magnedan Magnesian Magnesian Magnedan Magnesian Magnesian Magnesian 
Calcite 

Magnesian Magnesian Magnesian Magnesian Magnesian 
CaOJMgO --------- calcite calcite calcite calcite calcite calcite calcite 

- - -- 
calcite calcite calcite calcite calcite 

' N ~ O ,  0.050 percent,KIO. 0.15 percem; composite of 0-270 ff. 

DERIPTIVE NOTES 

[Underscored page numbers in reference indicate wurce of analysis] 

Alaaka-Continued Alaska-Continued 

606 - 608. Healy quadrangle. Paleozoic, portibly Devonian. [Secs. 8. 17, T. 17 S.. 
R. 7 W., ~ ~ u ~ e y e d ] .  wuthern slope of Alaska Range in wutheuurn 
corner of Mount McKinley National Park. Nonhern Empire Development 
Co. Analyst, H. E. Peteraon. ( Rutledge and othen. 1953. p. 4. 91. 93. 
98, 99.109, 123, f i g .  1 ,  3 ,  35, 36, 39, 41.) Limestone, dark-gray, 
fine-grained; containa calcite veinleu and brown claylike residue. Toul  
depth of diamond-drill hole 620 ft. Index and geologic mapa. geologic 
section. log of drill hole 9. P d b l e  u r  fa depait: Ponlaod cement. 
magnesia content often high so that complex mining and thorough 
blending may be required. [For other analyrer from same drill hole, aee 
samples 492-605. thb  group; samples 23-25, group B; mmplu 4. 5. 
group C; sample 13, group El samples 62. 63. p u p  FI.] 

606. Depth 13.9-16 It. 
607. Depth 12-13.9 ft. 
608. Depth 0-12 ft. 

.a. Healy quadrangle. Paleozoic, p d b l y  Devonian. [Secs. 8 ,  17, T. 17 S.. 
R. 7 W., unauweyed], sourhern slope of Alaska Range in mutheastern 
corner of Mount McKinley National Park. Northern Empire Development 
Co. Analyst, H. E. Petenon. ( Rutledge and othen, 1953, p. 4 ,  91, 
93, 100. 112, 113, 123, figs. 1. 3. 35. 36, 39. 41.) Total depth of 
diamond-drill hole I96 ft. Index and geologic mapa, geologic section. 
log of drill hole 10. Pmible use for depoaitr Portland cement, magneaia 
content often high so that complex mining and thorough blendlng may be 
required. 

609 - 624. I.imestone. black; contains calcite veinleu and yellow brown 
earthy residue. 

625 - 628. Limestone. dark-gray; conrains calcite veinleu. 

Depth (h) Depth(ft) 

625. 114-119 627. 104-109 
626. 109-114 628. 99-104 

97-99 - ---- - - Limestone, dark-gray; contains calcite 
veinleu. 

94-97 - - - - -_-  Limestone. black. 

630 - 635. Limestone, black. 

Depth ( f t)  Depth ( ft ) 

630. 89-94 633. 74-79 
631. 84-89 634. 69-74 
632. 19-84 635. 64-69 

636. Depth (I t)  

61-64 ------- Limestone. black. 
60-61 ------- Earthy gwge, yellow-brown, plastic. 
59-60 - - - - - -- Limeaone. black. fine-grained; contains 

calcite veinleu and some yellow brown 
earthy residue. 

637. Limestone, black, fine-grained; some earthy residue; part 
contains calcite veinleu, part contains siliceous veinleu. 
Depth 54-59 ft. 

638 - 648. Limestone, black, fine-grained; contains calcite veinleu and 
wme yellow brown earthy residue. 

Depth ( f t)  Depth( It) 

638. 49-54 644. 19-24 
639. 44-49 645. 14-19 

649- 670. Healy quadrangle. Paleozoic, pmibly Devonian. [Secs. 8 ,  17, T. 17 s.. 
R. 7 W., unrumeyed] . southern slope of Alarka Range in southeastern 
corner of Mount McKinley National Park. Northern Empire Development 
Co. Analyst, H. E. Petenon. ( Rutledge and others, 1953, p. 4 ,  91, 93, 
100, 101. 113, 114. 123, figs. 1,  3. 35, 36, 40, 41.) Total depth of 
diamond-drill hole 284 ft. Index and geologic m a p ,  geologic section. 
log of drill hole 11. Pouible use for dewi t :  Portland cement, magnesia 
content often high so that complex mining and thorough blending may be 
requised. [For other analyses from same drill hole, see samples 671-702. 
this group: sample 6. group C; sample 15. group E; sample 64,  group F1.] 

649 - 654. Limestone. black. fine-gralned; contains very little calcite. 

Depth(ft) Depth ( ft) 

649. 265-270 652. 250-255 
650. 260-265 653. 245-250 
651. 255-260 654. 240-245 

655. 656. Limesone, black; m e  weathering; contains yellow brown 
eanhy reddue. 

655. Depth 234-240 ft. 
656. Depth 228-234 It. 

657 - 670. Limestone. black. fine-grained; contains calcite veinleu and 
some yellowish brown earthy residue. 

Depth(ft) Depth ( ft ) 
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Table 7.-Analyses of umpler from Alaaka containing m a e  than 90 percent carbonate (Group F3,cmmon-rock category-Continued 

Chemical analyacs-Continued 

CaO/MgO----,---- 
Magnuian Magnedan Magnedan Magnedan Magnedan M a p t i a n  Magnerian Magneatan Magnedan Magnedan Magnedan Magnerian Magnesian 

calcite calcite calcite calcite 

Alaska-Continued 

684 685 686 681 688 689 9 692 693 94 5 
50FI 50Ft 50FI 50F1 50FI 50F1 50Fa 50Ft 50F1 50Fs 50Fa 50F1 50F1 

I%-@ 155-40 155-41 1%-42 155-45 155-44 155-45 155-48 155-41 155-48 155-49 155-50 155-51 
s i o ,  ------------ 1.0 1.1 1.2 1.7 1.8 2.3 1.7 1.7 1.2 2.4 1.0 2.6 I .4 
Al@: ---- -- --- ..- .54 .I4 .41 .64 .51 .64 .40 .43 .41 .53 .41 .64 .54 
Fez% -- - - - - -- -- - -26 .26 .23 .46 .49 .46 .40 .31 .49 .31 .63 .46 .46 
MgO -------,--,- 5.1 5.4 5.1 4.4 1.4 1.8 9.3 9.6 8.9 10.3 11.2 7.9 4.1 
CaO ----------,- 49.6 49.0 49.0 49.8 46.2 45.0 44.0 44.0 45.0 42.4 42.0 44.8 50.4 
SO* ------------ . O l  .01 .01 .01 .01 .01 .03 .01 .01 .01 .01 .03 .O1 

- 

T o u l  ------- C56.51 C56.51 CS6.63 C51.01 C56.41 C56.21 C55.81 C56.11 C56.01 C56.01 C55.31 C56.41 C56.91 

CaO/MgO -------,- 
Magnedan Magnedan Magnedan Magnedan Magmian b4agnd.n Magneslan Magnedan Magnedan Calcatenu Calcueoua MagnuIan Magnedan 

calcite calcite calcite calcite ca l c iu  calcite calcite calcite calcite dolomite dolomite calcite calcite 

691 698 699 700 70 1 102 103 104 105 106 107 108 109 
50F1 50Fl 50F: 50FI SOF: &OFI 50PI 50Fa 50F: 50F: 50F1 50F1 50F1 

155-52 155-53 155-54 155-55 155-56 155-51 155-58 155-59 155-80 155-61 155-62 155-63 155-64 
Sio,  ------------ 1.0 0.4 0.8 0.5 3.9 0.4 5.4 2.9 3.9 3.1 4.5 5.4 5.3 
A]& ----------- .54 .23 .51 .50 1.00 .46 2.39 1.53 1.38 1.36 1.18 2.08 2.10 
Fe& - - - - - - - - - - - .46 .31 .23 .20 .M .34 .I1 .31 .52 .34 .52 .92 .60 
M - 5.1 8.6 5 .I 7.9 1.8 9.6 1.4 1.7 .8 .I 1.0 1.2 1.1 
CaO ---,---,--,- 49.0 45.8 48.8 46.6 41.0 44.4 49.0 51.0 51.4 51.6 50.6 50.2 50.0 
SO, - -- ,- --, - -, - -01 .02 .O 1 .01 .01 .02 .05 .02 .04 .01 .02 . O l  . O l  

CaO/MgO,---,---- 
MagneUan Magnedan Magnedan Magncdm Magocdan Magndan 

calcite calcite calcite calcite calcite calcite 
Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

Alaska-Continued 

i55-65 155-66 155-61 1;5-68 155-69 155-70 155-11 155-12 155-73 155-14 155-75 155-16 155-17 
Si% ------------ 3.9 4.4 2.9 4.9 2.5 1.0 4.0 0.6 0.9 2.1 2.3 1.6 1.5 
A l p ,  -----,---,- 1.29 .64 .I3 .61 .43 .44 2.M .31 .37 .41 .47 .56 1.01 
Fe& ---------,- .31 .26 .31 -29 .11 .26 1.00 .23 .23 .34 .49 .29 .23 
MgO ------------ 2.5 2.0 1.8 1.3 1.6 1.2 3.4 1.5, .I 5.5 1.7 1.9 1.3 
CaO -,,------,-- 49.8 50.2 51.2 51.0 52.2 53.6 47.6 53.2 53.2 50.2 50.4 45.8 51.0 
SO,----------,- .o 1 .o 1 .o 1 .01 .01 .01 .04 -01 .01 .02 .o 1 .01 .02 

Toul  ----,- C51.81 C57.51 [51.0] C58.11 C56.91 C56.51 C58.21 C55.93 c55.41 C55.11 C55.53 C53.61 C54.91 

Magnctian Magnzsian 
Cao/M@L ----- --- calci te  calc i te  calc i te  calc i te  M:zf,"" Calcite Calcite Magnedan Calcite Magnerian calcite Calcite calcite . calcite calcite 



ANALYSES O F  SAMPLES 

Table 7. --Analyses of samples from Alaska containing more than 90 percent carbonate (Group Fa), common-rock category-Continued 
Chemical analyses4ontinued 

Alaska-Continued 

A l l 4  ------------ .67 .57 .74 .34 .59 .30 .66 .40 .40 .54 .61 .51 .41 
F-4 ------------ .23 .23 .26 .26 .31 .20 .54 .40 .20 .26 .29 .29 .29 
MgO ------------- 2.7 1.3 .8 1.6 .9 .3 1.6 6.7 7.6 9.6 6.7 8.0 10.2 
CaO ---- -- 50.0 51.8 51.6 51.0 52.2 54.6 49.6 47.2 46.8 43.7 46.3 46.2 43.6 
s q  -------------- .Ol .01 .01 .02 .Ol .Ol .01 .01 .01 .01 .01 .01 .Ol 

-- - - 

Total -------- C56.61 C55.91 C56.21 C54.71 C55.11 C56.01 C54.11 C55.61 C56.01 C55.81 C57.01 C55.71 C55.31 

Magnesian 
CaO/MgO -,----- --- calcite Calcite Calcite Calcite Calcite Calcite Calcite Magnesian Magnesian Magnesian Magnesian Magnesian Magneean 

calcite calcite calcite calcite calcite calcite 

'N@o. 0.025 percent: K@. 0.16 percent. composite far h i l l  hole 12. 

DESCRIPTIVE NOTES 

[Undencored page numbers in reference indicate source of analysis] 

Alaska-Continued Alaska-Continued 

702. Healy quadrangle. Paleozoic, pnsibly Devonian. [Secr. 8, 17. T. 17 S.. 
R. 7 W.. unrumeyed] , southern slope of Alaska Range in louthurtern 
comer of Mount McKinley National Park. Northern Empire Development 
Co. Analya. H. E. Peterson. ( Rutledge a d  othen, 1953, p. 4. 91, 93. 
100, 101,113, 123, figs. 1, 3. 35, 36, 40, 41.) Limutone [except 
where noted], black, fine-grained; contaim calcite veinleu and some 
yellowish-brown eanhy residue. TotaI depth of diamond-drill hole 284 ft. 
Index and geologic maps, geologic section. log of drill hole 11. Pouible 
use for deposit: Portland cement, magnesia content often high so that 
complex mining and thorough blending may be required. [For other 
analyses from same drill hole, see ramplea 649-670, this group; sample 6, 
group C; umple 15, group E: and wmple 64. group Ft.] 

687. 75-80 
686. 70-75 
689. 65-70 
690. 60-65 
691. 55-60 
692. 50-55 
693. 44-50 [Dolomite . l  

39-44 [Dolomite.] 
35- 39 
30-35 
24-30 
20-24 
15-20 
10-15 
5-10 
0- 5 

103 - 735. Huly quadrangle. Paleozoic. pouibly Devonian. [Secr. 8. 17, T. 17 S.. 
R. 7 W.. unnuveyed]. routhem slope of Aluk.  Range in southeastern 
comer of Mount McKinley National Park. Nonhern Empire Development 
Co. Analyst. H. E. Petenon. ( Rutledge a d  othen. 1953. p. 4. 91. 93. 
101. 114, 115. 123, f i p .  1. 3, 35. 36, 40, 41.) Total depth of diamond- 
drill hole 240 ft. Index and geologic maps, geologic section. log of drill 
hole 12. Possible use for deporil: Portland cement. magnuia content 
often high so that complex mining and thorough blending may be required. 
[For other analyses from same drill hole. see wmple: 736-748. this group.] 

703- 711. Limestone. black. fine-grained; contains little calcite. 
Weathered appearance in lower pan. 

Depth ( f t  ) D e ~ t h ( f t )  

712- 715. Limestone. dark-gray. fine-grained; contains calcite 
veinleu a d  some yellow brown earthy residue. 

Depth (f t)  Depth(ft) 

712. 190-195 714. 180-185 
713. 185-190 715. 175-160 

716. Depth(ft) 

113.5-175 -- ----- Limestone, dark-gray, fine-grained; 
contains calcite veinleu and wme 
yellow brown earthy residue. 

173 -173.5 ----- - Claylike material. brownish-yellow, 
plastic. 

170 -173 ----- - Limeatone, black, fine-grained; con- 
tains calcite veinleu and wme 
yellow brown earthy residue. 

717 - 721. Limestone. black, fine-grained; contain# calcite veinleu 
and some yellow brown earthy residue. 

141.5-145 - ----- Limestone, black, fine-grained; con- 
tains calcite veinleu and wme 
yellow brown earthy ruidue. 

140 - 141.5 --- -- - Limestone, dark-gray, fine-grained; 
contains calcite veinleu and some 
yellow brown earthy residue. 

723 - 735. Limeuone. dark-gray . fine-grained; contaim calcite veinleu 
and m e  yellow brown earthy residue. 

Depth (f t)  Depth(ft) 

723. 135-140 730. 100-105 
724. 130-135 731. 95-100 
725. 125-130 732. 90- 95 
726. 120-125 733. 85- 90 
727. 115-120 734. 80- 85 
728. 110-115 735. 75- 80 
729. 105-110 
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Table 7.-Analyses of samples from Alaska containing more than 90 percent carbonate (Group Fl),cornmon-rock category-Cont~nued - - -- -- - - 

Chemical analyses-Continued 

Alaska-Continued 

136 737 738 739 140 74 1 742 743 744 145 146 747 748 
50F2 50F2 50F2 50F2 50F2 50F2 50F2 50F2 50Fz 50F2 50Fz 50F1 50F1 

155-91 155-92 155-93 155-94 155-95 155-96 155-91 155-98 155-99 155-100 155-101 155-102 155-103 
SiO, ------------ 0.6 0.4 1.1 u.4 0.4 0.5 0.4 0.4 0.4 0.3 0.3 0.6 0.6 

A1203 ----------- .44 .34 .41 .30 .34 .31 .37 .40 .37 .31 .41 .61 .51 

FetOt ----------- .36 .26 .29 .20 .26 .23 .23 .20 .23 .29 .29 .23 .23 

MgO ------------ 10.4 9.5 9.6 9.9 9.4 8.8 9.2 8.5 9 .1  9.7 8.5 10.4 8.5 
CaO ------------ 43.6 44.6 43.8 44.2 44.6 45.8 45.2 46.4 45.0 44.4 45.6 43.4 45.4 -- - 

SO' ------------ .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 

Total ------- C55.41 C55.11 C55.21 C55.01 C55.01 C55.71 C55.41 C55.91 C55.11 C55.01 C55.11 C55.33 C55.31 
Class ------------ 0,1.97 0 ,1 ,98  0,2.98 0 . 1 . 9 8 0 , 1 , 9 9  0.1,97 0.1,98 0.1,97 0,1,98 0 , 1 . 9 8 0 . 1 . 0 3  0 ,1 ,91  0.1.98 

Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian Magnesian 
CaO/MgO--------- 

calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite calcite - 

Alaska-Continued 

149 750 15 1 752 153 754 755 756 151 158 159 760 161 
50F2 50F2 50FI 50F2 50F2 50Fz 50Fg 50FI 50Ft 50F2 50F2 50Fz 50Fz 

155-106 155-108 155-101 155-109 155-110 155-111 52-56 52-51 52-58 155-148 155-149 155-143 155-144 

Slot  ------------ 0 .I 1.8 0.9 1.5 1.7 5.0 0.49 '0.9 '0.5 1.1 2.7 1.5 1.7 

A1208 -- --------- .8 1.0 .6 .65 .6 .42 .9 
.83 . I6 .69 

FeS3  ------ -- --- .30 .36 .26 . I4 .28 .11 { ::: .31 .34 .31 
MgO ------------ 3.1 .8 .5 .7 .55 .4 4.12 Trace Trace 1.1 .6 .6 .3 
CaO ------------ 50.95 53.45 54.10 54.20 54.00 52.25 49.63 54.4 54.1 54.0 53.8 54.5 54.4 

SO, ------------ .06 .04 .01 .01 .01 .01 ------ ------ ------ ------ ------ ------ ------ 
Ignition l m  ------- ------ ----A- ------ ------ ------ ------ ------ 43.8 43.9 ------ ------ ------ ------ 

Total ------- C56.51 C57.41 C51.01 C51.21 [51.1] C58.61 '155.261 100.0 99.8 C51.11 C58.31 C51.11 C57.41 

Magnesian 
CaO/MgO --------- p21cifp Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

Alaska-Continued 

762 163 7 64 765 166 161 168 169 170 77 1 172 113 174 
50F2 50F2 50F2 50F2 50F2 50F8 50F2 5 0 F ~  50F2 50F1 50Fz 50Ft 50F1 

155- 146 155- 145 155- 132 155- 133 155- 134 155-131 155-141 155-142 61-1 90-1 90-2 101-3 101-10 

SiO2 ------------ 2.6 2.6 2.4 3.2 3.5 1.2 3.7 5.9 '2.56 '9.26 '1.82 '0.33 '0.06 
AlzOa ----------- 1.36 1.10 1.05 1.64 1.87 1.52 .97 1.79 ------ ------ ------ . I1 .02 
FgO, -- ---- - - --- .54 .40 .45 .66 .63 .48 .23 .51 ------ ------ ------ .09 .04 
MgO------------ .7 .6 .5 .7 .8 . I  .1 .01 '.43 16.39 . I4 4.39 .61 
CaO ------------ 52.4 53.4 53.5 52.6 51.6 50.6 53.0 50.8 '53.81 29.22 53.93 49.4 54.7 

Total ------- C51.61 C58.11 C51.91 C58.81 C58.41 C59.91 C58.01 C59.01 C99.611 [54.87][55.89] C91.91 C99.11 
Class ------------ 0,5,95 0,4,94 0,4,95 0,6,92 0.6.93 4.6.90 2,3.95 2 ,7 ,91  (3.0)91 (9,0)86 (2 ,0 )91  (0.1)91 (0.0)99 

Calcareous Magnedan 
CaO/MgO--------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite dolomite 

Calcite 
- - calcite 

Alaska-Continued 

A120s ------ - ---- .12 .18 . I0  ] I-S ----- ------ .12 None { ------ ------ ------ .I4 .03 

FezO' - - - - - - - - - - - .14 .44 .40 Trace ------ .21 ------ ------ ------ .oo . O l  

FeO ------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .08 .03 

MgO ------------ .81 .50 1.70 2.24 0.30 '1.24 .30 '.30 .46 '18.69 '.69 2.02 2.54 

CaO ------------ 53.5 53.5 53.0 52.2 55.59 '54.29 54.2 '54.24 54.30 '34.24 '53.47 53.15 53.09 - - 

Na2O ----------- - 
KzO ------------- 
H*O+ -------- -- - 
Hgo- --------- -- 
TiO, - -- - --- -- --- 
P S I  ---------- -- 
MnO ----- ---- - - - 
CO* - - - - - - - - - - - - 
S -------------- 

Total ------- 

Magnesian Calcite Calcite 
Magnesian 

CaO/~g0--------- Calcite Calcite Calcite calcite calcite Calcite calcite Calcite Calcite calcareous dolomite calcite 

'Reporred as insoluble. 

2Reported as calculated; C02,  44.17 percent. 

' Calculated from reported MgCO' and(or) CaCOs. 

'Reported as insoluble in H C ~ .  
'Reported as slight trace. 

as SO'. 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Alaaka-Continued Alaska-Continued 

136 - 148. Healy quadrangle. Paleozoic, pouibly Devonian. [Secs. 8, 17, T. 11 S., 
R. 7 W., ~ n t u ~ e y e d ] ,  southern slope of Alaska Range in southeastern 
comer of Mount McKinley National Park. Northern Empire Development 
Co. Analyst, H. E. Peterwn. ( Rutledge and others, 1953, p. 4, 91, 93, 
101,114, 123, figs. 1, 3, 35, 36, 40, 41.) Limestone, dark-gray, fine- 
grained; containt calcite veinleu and some yellow-brown earmy residue. 
Total depth of diamond-drill hole 240 ft. Index and geologic maps. 
geologic section, log of drill hole 12. P d b l e  we  for deposit: Portland 
cement. magnesia content often high so that complex mining and thorougb 
blending may be required. [For other analyrer from u m e  drill hole. me 
samples 703-135, thir group.] 

139. 55-61 144. 25-30 748. 0-10 
140. 48-65 

149- 754. Healy quadrangle. Paleozoic, pouibly Devonian. [Sec. 9. T. 17 S.. 
R. I W., urnurneyed], between Little Windy and Bain Creekr. Windy 
Creek area. Analyn. H. E. Peterson. ( Rutledge and others. 1953, p. 4, 
93, 115,116, figs. 1, 3, 35, 41.) Limestone. Index and geologic maps. 
Pouible use: None. 

749. Sample W- 1. 
750. Sample W-2. 
751. Sample W-3. 
752. Sample W-4. 
753. Sample W-5. 
754. Locality: Narrow outcrop along coume of Bain Creek. Sample W-9. 

755 - 751. Healy quadrangle. [Devonian. Sec. 9, T. 17 S., R. I W., U M U I V ~ ~ ~ ~ ] ,  

about 2 miles southwest of Windy station. Analyn, M, L. Sharp. 
( Waring, 1947, p. 4. 6-8.) Limestone. Index m a p .  

155. Sample 3. Limestone. dark-gray; mauive or thick bedded. 
156. Sample 4. Limestone, dark-gray. 
151. Sample 5. Limestone, gray; conuirn calcite veins. 

158 - 169. Healy quadrangle. Trianic. West Fork of Chulitna River, Broad Pan 
region. Analye. H. E. Peterson. ( Rutledge and o ~ h e n ,  1953, p. 4, 81, 
1 1 8 - E ,  123. figs. 1. 3. 26, 44.) Limestone. Iadex and geologic m a p .  
Possible use: Cement, rock wool. 

758 - 166. Locality: [2.3-2.5, 3.3-3.151 . Outcrop description: Llme- 
stone, white to gray, crystalline, fouiliferour; fractured 
and weathered. 

S.mple SImple S.mple 
158. 173 761. 176 164. 180 
159. 114 162. 118 165. 181 
160. 115 763. 179 166. 182 

161 - 169. Locality: 12.45-2.75, 2.85-3.31. Outcrop description: 
Limestone, white to gray, fossiliferour; fractured and 
weathered. Interbedded with ailicwns material. 

761. Sample 190. 166. Sample 186. 169. Sample 185. 

710. Juneau quadrangle. Silurian. 10.3, 12.351, w t h  of Sandy Cove, east 
shore of Glacier Bay. Analyst. R. K. Bailey. Record 2952. ( Burchard, 
1920, p. 38, 42, 43, pl. 1; Buddington, 1926. p. 61.) Limestone, 
mottled. Index and geologic m a p .  Thin-section dexr~ption.  Pouible 
use: Probably none. 

771. 112. [Mwnt Michehn  quadrangle. EPrly and Late Minisippian. Pen~uylvaniad? 
and Permian]. Liaburne [Group]. [3.4-8.5. 0.0-17.61, Canning River. 
(Gryc. 1946, p. 1.1. 5. I.) 

171. Sample 41A Gr 160. Dolomitic limestone, porous; rugary texture. 
Thin-section description. 

112. Sample 41A Gr 184. Limenone. 

113- 118. Petersburg quadrangle. Analyst. Nilslohanuon. ( Roehm, 1948. p. 11, 25. 
29, 60, 63-65. 61. 69-16. 81-83.) Chip ampler ,  a portion contained - 

174. Silurian. 15.3, 3.11 , west coast of Prince of Wales Island. Shakan 
Bay. Calder marble quarry. Sample and deposit 16. Marble. 
light-blnuh-gray, crystalline, dense; weathen light gray. Bulk 
denaity 2.11. Chip aamples taken across 300 ft; thicknen 500 f t  
above sea 1evel.Porrible use: Chemical, pulp and paper indusay. 

175. Silurian. 19.0. 3.81. Prince of Wales bland, wen shore of 
Exchange Cove. Sample and deposit 18. Limerock, light-bluhh- 
gray, some mottled areas, semicrystalli~e. Bulk density 2.70. 
Chip umples taken across 2,000 ft; estimated thicknen more 
than 1.000 ft. Possible we: Metallurgical. 

776. Silurian. [9.8, 4.31 . Shrubby Island of Kaahevarof Yands. Mud 
Bay. Sample and deposit 19. Limerock, light-bluirh-buff. 
finely crystalline, brittle; weathers gray. Bulk density 2.68. 
Chip samples taken acrmr outcrop. Possible use: Metallurgical. 
water ueaunent. 

777. Silurian. [10.4. 4.01, east slde Shrubby Island of Kalhevarof 
Islands, Piledriver Bay. Sample and deporit 20. Limerock, 
brownish-gray , mottled with blackish streaks. semicrystalline. 
some calcite veinleu; weathen reddish brown. Bulk dentity 2.67. 
Chip samples of beach outcrop taken acrou 1.500 ft. Possible 
u r :  Metallurgical, water treatment. 

118. Middle Devoman. [6.3, 14.31, Kupreanof Island, Towers A m .  
Sample and deposit 23. Limerock, dark, mottled-gay. aemi- 
crysulline, calcite-veined; weathen light gray. Bulk denaity 
2.13. Chip sampler taken across 2,000 ft in bluff. Beach out- 
crop; estimated thickneu 2,000 ft. 

119. 180. Petenkrrg quadrangle. Silurian. Prlnce of Wales bland. Tbin-section 
description. Index and geologic m a p .  

179. [5.3. 3.11, a few miles north of town of Shakan. Marble Creek. 
Alaska Marble Co. Analyst. E. F. Ladd. (.Wright. 1907, p. 2; 
Wright, 1908, p. 111,118. plr. 1, 2; Burchard, 1920, p. 60, 
61, 62, ph. 1, 3.) Marble, white, finely crystalline; quarried - 
to an average depth of 60 ft. U~cr Dimention stone [implied]. 
interior decoration. 

180. [6.35-6.8. 4.2-5.71, near head of Red Bay. Vermont Marble Co.. 
claims. Analyst, R. K. Bailey. Record 2952, deposit 24. 
( Burchard. 1920. p. 2, pls. 1. 3; Buddington. 1926. p. 61; 
Wells, 1931. p. 47.) Limestone. light-gray and cream. mottled; 
banded gray and blue phases; fine grained, subctynalline. 

181. Pon Alexander quadrangle. Silurian. [16.9- 11.6. 15.6- 15.81. Kuiu 
Yand, west side of Saginaw Bay. Analyst, Nib lohanuon. Sample and 
deposit 21. ( Roehm. 1946. p. 11. 25. 2. 11-79.) Limerock. light- 
buff to bluish-gray , slightly friable, fouiliferous; weathers light gray. 
Bulk density 2.69. Chip sample from beach outcrop. a portion contained 
weathered surfaces. Mineralogy, thin-section description. 1.000 ft thick; 
little overburden. Tonnage estimated. Index m a p .  Possible use: Glan 
indusuy. metallurgical, structural products. 

182. Pon Alexander quadrangle. Permian. L16.9-11.6. 15.6-15.81, Kuiu 
Yand, west side of Saginaw Bay. Analyst, I. G. Fairchild. Lab. No. 
C630, sample 13. ( Buddington, 1926, p. 60, 61; Wells, 1931, p. 2.) 
Limestone in bluff; typical specimen. 

783. [Sagavanirktok quadrangle .] Lisburne [Group] . [1.3-9.5, 0.0- 11.61. 
Sagavmirktok River. Sample 46A Grl7. ( Gryc. 1948. p. 1. 2. 4.) 
Limestone, partially recrystallized. 

) 
184. 185. Sitka quadrangle. Paleozoic. [Sec. 29. T. 48 S.. R. 66 E.]. Aamlralty 

Yand. Analyst. R. K. Bailey. Deposit 17. ( Wells. 1937, p. f !.) 
Thin-rectioa description. Index and geologic m a p .  

784. Nonh of Marble Cove. Record 2952. ( Burchard. 1920. p. 15.52. 
pla. 1. 2.) [Calcareou dolomite], macble, white, fine-grained. 

785. SouQof Marble Cove. ( Burchard, 1920, p. 15, 52.53. pla. 1, 2.) 
[Limestone], marble, white. 

weathered surfaces. Mineralogy, thin-section description. Little over- 
burden; tonnage estimated. Index m a p .  Pouible use: Agricultural. 186. 181. Skagway quadrangle. Paleozoic. [Possibly aecs. 27. 34, T. 30 S.. 

R. 59 E.1, uDwr Lvnn Canal area. Haines cut-off. Analvst. 
113. Silurian. 24.8, 3.51, west coast of Prince of Wales Island, north 

shore of Shakan Bay. Sample and deposit 17. Limerock, dolo- 
mitic, bluiah-gray, semicrystaliine, massive, dense; weathers 
dull whitish gray; contains calcite veinleu and fossil outliner. 
Chip samples from base of bluff. taken ac ra r  1.500 ft; estimated 
thicknen 2,000 ft. 

- -  .. , 
H. M. Hyman; collector. E. C. Robereon. ( Twenhofel, 1953. p.2.2.) 
Index map. 

786. Lab. No. 5OAP.n-162. Limestone, white, massive. 

787. Lab. No. 50ARn-163. Limestone, white, thick beds. 
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Table 8.-Analyses of umples from Idaho containing more than 90 percent carbonate (Group Ft),common-rock category 

C Samples of mixed-rock category indicated by an asterisk (*) . Chemical analyses arranged by county and stratigraphic position] 

Chemical anrlyrer 

Idaho 
1 *2 3 4 5 6 7 8 9 10 11 12 13 

llF,4-1 1lF,4-98 11F18-1 llF19-4 llF29-2 llFllO-5 llF1lO-6 llF1lO-4 11Fz12-1 llF112-2 11F112-3 l lF~15-1  llFz16-11 

St01 --------,--- 2.55 3.04 -----, 2.78 3.20 1.7 0.0 1.7 '0.02 0.06 0.09 '5.98 '5.25 
lmolubk -------,- ------ ------ ------ ------ ------ ------ .2 ------ 2.04 '1.90 '1.34 ------ ------ 
Al& ---------,- .43 

'" ------ } 1.00 { :: I 1.5 { :: ) .4 .38 ( "" .34 (------ .66 
Fe& .44 2 8  -----, ------ '1.05 '.79 
MgO --------,--- 1.35 .84 ----,, 1.13 '2.01 '.72 .O '.51 .13 .07 .34 '.20 '2.32 
CaO ----------,- 51.96 51.72 54.44 52.84 '49.86 '53.22 '54.9 '54.51 54.78 55.10 54.52 '51.84 '49.1 
N a p  --,-------,- - -- --- .12 ----,- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
K@ - - , - - -- - , - , - - -- -- - .09 --,-,, ------ -,-,-- ------ ------ ------ ---,-- ------ ------ ------ ------ 
P p ,  --,,-----,-- ---,,, '13.49 -----, ------ --,,,a -----, -----, ------ ------ ------ - ----- ------ ------ 
MnO--,-----,-,- 
c o t  - -- - - - - - , -- - 
SO' --,-----,-,- 
Ignition 1- ---,--- 
F-------------,- 
Organic matter ---,- 

Len o -,--------- -----, '.55 ------ ------ ------ ------ ----,- ------ ------ ------ ------ --,--- ------ 
Total , ,  99.81 C101.801 CM.441 99.99 98.00 C99.73 100.0 C100.61 100.32 100.65 100.07 100.00 C99.21 

Clan -------,--,- 1.4.93 2.5.63 0,0,97 1.3.95 1,4,93 0,3,96 0,0.100 1.1,98 1.1,97 1.1.98 1.1.98 5.2.93 3.4.93 

CaO/M@-------,- ~ a ~ c i t e  Calcite Calcite ~ a l c i t e  calci te  calci te  calcite Calcite calci te  Calcite calci te  
calcite 

Idrho-Continued 

- - 
FeO---,--------- -----, ------ ------ ------ ------ ---,-- ------ ------ ------ '.2 ,----- ------ ,----- 
MgO --,-----,-,- '2.18 '.66 ' .50 '1.75 '.62 ------ .DO 3.05 '.3 '.4 '.2 '.I '3.4 
CaO ----------,- '52.1 '54.6 '54.6 '53.1 '59.6 '54.45 54.32 51.96 '55.4 '52.0 '53.7 '54.0 '50.2 

COl --,-----,-,- '43.7 '43.6 '43.4 '43.6 '42.8 '42.75 ------ '44.08 '43.7 '41.4 '42.3 '43.2 '43.1 
FeCO' ----------- -----, ------ ---,-- ------ -,---- ------ ------ ------ ------ '4.4) - ----- -ace Trace 
Organic matter ----- ------ ------ ---,,, --,--, --,,-, ---,-, ----,- Trace ------ ------ ------ -,---- ,----- 

Total -----,- C l O O . O ]  C99.61 C99.51 C100.21 C99.01 C98.201 C56.671 99.85 C100.41 197.81 C99.81 C98.51 C97.93 

C a O / M g  ------ -, - :rz calci te  calci te  calci te  calci te  calci te  calci te  Maz:t" Calcite calci te  Calcite calci te  calcite 

'~oluble dlicd. 

'silica, alumina. water, and l a r .  

'Reported as insoluble (silica) . 
' ~ w l u b l e  in acid. 

'kcm oxide. 

'calculated t o m  repated MgCO,, CaCOr, 

FeCOs, P . C .  and(=) F. 

'Reputed u calculated. 
'Iruoluble pmion contained a mace of titanium oxldc. Silica, 

0.37 percent (Rwsell. 19Olb. p. 121). 

'w,. 
'lroo, mangaoer. and aluminum oxides. 

u ~ ~ t  included in total. 
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DESCRIF'l'NE NOTES 

[Underscored page numbers in reference indicate a c e  of analysis] 
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1. Bear Lake County. Mhinippian. Brazer LLmutooe. T. 13 S.. R. 44 E., 
town of Montpelier. Analyst. W. C. Wheeler; collector. R. W. Richards. 
Lab. No. 2794. ( Clrrke, 1915. p. 299; Madield. 1927, p. 2. )91. 
pis. 1. 9. 12. 19.) Limutone. average ample;  ICPRUJUI 20 h of thick- 
bedded, br-ken, and calcite-seamedrak expaad In wury wall. Index 
and geologic map,  geologlc aection, g e n e r a m  colurmur section. 

a. Bear Lake County. Permian, Phwphoria Formation. [Mude  Peak Phwphatic 
Shale Member. T. 9 S., R. 46 E.], near Georgetown. Central Fannen 
Fenillzer Co. No. S107. ( h i g h ,  1958, p. 31,E-31.  fig. 1.) General: 
Phosphorite. 20 ft thick. Mineralogy, thin-sectloo dwcriptlon. Sampler 
[Phoaphatlc ~ h a l e l ,  near top of bed. Indu  map. *Analyri, suggesu 32.0 
percent phcdphate. 

3. B O ~  County. Sec. 31. T. 9 N.. R. 3 E., town of B.h. ( Hodgc. 1w. 
p. 2, €4, pl. 9.) Limestone, white. Index map. 

4. Boaner County. [T. 53 N.. R. 1 W.] . about 6 m i l u  from town of Bayview. 
Pend Oreille Lake. International Pmhnd Cement Co . ( Shcdd , 1913. 
p. 115, 176.) Limestone. Ute: Cement. 

5. Bonner County. [T. 57 N., R. 2 W.], n e u  town of Ponderq. Idaho 
Smelting and Refining Co. Analyst, C. W. Lauer. ( Burchard, 1912. 
p. 683, pl. 1.) Limestone. Index map. Use: Quarried [use not stated]. 

6. Bonnevflle County. Missiuipplan. Madhn Llmestone. Sec. 12, T. 2 N., 
R. 43 E., near Pine Creek bridge. ( Savage, 1961, p. 1 9 , 2 ,  f ip.  3,9.) 
General: Limestone, dark-bluish-gray to brown and red. thin-bedded to 
mauive. medium- to coarse-grained, fouiliferous. Geologic map. Cor- 
related columnar sectlow. 

7. Bonneville County. Quaternary. Sec. 9, T. 1 N., R. 43 E.. near mouth of 
Fall Creek, west of Swan Valley. ( Savage. 1981. p. 32, 33.17, figs. 3, 

15, 16. Carla County. [Albion Range Group.] Sec. 24, T. 12 S., R. 23 E., about 
3.5 m i l a  southean of town of Hazel. @any near mouth of Smith Creek. 
Analyst, R. V. L d q u l a .  (Anderaon. 1931, p. 6.154.155,156.pls.18.19.) 
General: Marble, grayirh, mottled, moderately coarsely crystalline; some 
layen of pure white marble. Bed about 100 h thick. Index and geologic 
m a p ,  geologic sections. P d b l e  we: Sugar indusuy, lime, monumeintal 
none. 

15. Sample: Marble, grayish mottled bands. 

16. Sample: Marble, whlte ban&. 

17. 18. Cauia County. Analyst. R. V. Lundquut. ( Anderwn. 1931, p. 6. 30, 33, 
153. 154. pis. 18. 19.) Index and gwlogic map. geologic sections. - 
P d b l e  we: Cement, high-calcium lime, building stone. 

17. Miululppim. Sec. 9. T. 16 S.. R. 29 E., southern end of Black Pine 
Range. Limestone. light-gray, murive; fractured and seamed with 
calcite. 

16. Pennrylvanlan, lower p u t  of Wells Formation. [T. 14 S.. 
b. 23-24 E.]. east of town of Oakley, west slope of Albion Range. 
Limeuonc, dark-gray. 

19. Carla County. PaleozoM ?). [T. 10 S.. R. 23 E.. near] town of Burley . 
Barren Lime Co. Analyst. W. H. Tremaine. ( Burchard. 1912, p. 863, 
pl. 1; Loughlin, 1914, p. 1363,1384, 1387, pl. 7.) Llmutone. Index 
map. Use: Lime. 

20. Cleuwater County. [Reeunbrhn. Orofino Series. T. 36 N.. R. 2 E.], 
town of Orofino. (Hodge. 1944, p. 5. 72, pl. 10.) Limestone, white. 
~ryMUine. Index map. 

- - 
9.) General: Travertine. gray to white. wmewhat mucive, p a r a ,  tabu- 
lar, Geologic map, correlated columnar tec t im.  User Lime. 21. Cleuwater County. Orofino Seriu ( Andemn. 1930). [T. 36 N., R. 2 E.]. 

near Orofino. Analyst. W. F. Hlllebrand. Lab. No. 1905. (Runell. lWlb, 
8. Bonncville County. T. 1 N., R. 46 E., about 4 m i l a  up Paliudu Creek. p. 120,121; Eckel. 1913, p. 135. 138.) Limestone ( alw called marble), 

( Savage, 1981, p. 2. fig .  3. 9.) Llmestone. Geologic map. correlated white, coarse-grained, crysulllne. Possible use: Portland cement, lime, 
columnar tectlons. Former use: Sugar industry. dimenrion stme. 

9. Butte County. Paleozoid ?). [T. 4 N., R. 26 E.] , town of Arco. UUh- 
Idaho Sugar Co. ( Loughlin, 1914. p. 1383. KW. pl. 7.) Limestone. 
Index map. Ute: Sugar M u m y ,  road metal. 

10. Butte County. Paleozoid?). [T. 4 N., R. 26 E.. near] Arco. Uuh-Idaho 
Sugar Co. quarry. Analyst. Walter Stlmmel. ( Burchard. 1912. p. 662, 
pl. 1; Loughlin, 1914, p. 1383, 1381.) Llmufoae. Index map. Ulc: 
sugar indusuy . 

11. County, age. locali . and we as in sample 10. ( Burchard. 1912, p. 683. 
pl. 1; Loughlin. 1314, p. 1383. e.) Limestone. Indu  map. 

12. Caribou County. ( Quaternary) Pleistocene. T. 9 S.. R. 41 E.. 4.5 m i l u  
west of town of Soda Springs. on bank of Bear River. ( Fremmt. 1645. 
p. 136; Mawfield, 1927, p. 2,318, pis. 1, 19; Madield. 1929. p. 31, 
97.) Travertine. M e x  and geologic m a p ,  generalized columnar section. - 

13. Cauia County. Precambrian, [Albion Range Group.] Sec. 31, T. 10 S.. 
R. 25 E., about 3 miles e u t  of town of Declo. Quarry at north end of 
Albion Range. Analyst. R. V. Lundquist. ( Andenon. 1931. p. 6. 154. 
155, pls. 18, 19.) Marble, grayih, mottled, coarsely crystalline, thin- - 
bedded; contains some disseminated pyrite and lime silicates; 15 ft e x p o d  
in quarry, overburden. Index and geologic map,  geologic r c t i m .  
Former use: Sugar indwuy . Porrlble w: Lime. 

14. Cads County. [Albion Range Group.] Sec. 24, T. 11 S.. R. 24 E. W r y  
near highway between Albion and Declo. Analyst. R. V. Lundquirt. 
( Andenon. 1931. p. 8. 154.155, 156. pis. 18. 19.) Marble. p y i r h .  
mottled, banded. moderately coarsely crysulline, mucive; free of pyrite 
or other minerals. Large reserves. Index and geologic map. geologic 
sectiau. Former we: Lime. Pouible us :  Sugar Industry, high-calcium 
lime, monumental and building stone. 

22 - 24. Clearwater County. Orofino Seriu. Analyst. R. V. Lundquist. ( Andenon. 
1930, p. 9, 55, g, 57. pls. 5, 7, fig. 1.) General: Limestone( a h  
called marble).whlte, crystalline. in lenticular beds; rang- from a few 
k e t  to u much as 800 ft in thickncn. Mineralogy. Index and geologic 
map.  Use of m e  Orofino area depoaie: Agriculture ( poultry grlu), 
chemical agent in explosive manufacture. lime. Pculble use: Cement. 

22. T. 36 N., R. 2 E.. south of Orofino. Clearwater Lime Roducm 
c o .  quarry. Selected ump1e. 

23. Sec. 16. T. 36 N.. R. 2 E.. about 2.5 mflu south of Orofino, Clear- 
water Lime Roducu Co. quarry. Safnple: Limutone ( also u l led  
marble), white. mauive, coarsely crysulline; probably 800 h thick. 
Possible we: Mmension done. 

24. Sec. 17. T. 36 N.. R. 2 E.. about 1.5 miles muth of OrofIno. Clear- 
water Lime Roducu Co. quarry. Deporit: Limestone ( alw called 
marble), white, crysulline, both fine- and coarse-grained: conuins 
much granitic material as dikes and vein& bed about 200 h thick. 
Former use: Agriculture. lime. 

25. 26. Clearwater County. Orofino Series. Sec. 3. T. 36 N.. R. 3 E., Orofino 
Creek Canyon. Sewell Llme Co. Analyst, R. V. Lundqulrt. 
( Andenon. 1930, p. 9. 55. 58. pls. 5. 7. fig. 1.) General: Llme- 
none ( a h  called marble), m a y  white. gray in some placu, coarsely 
crystalline; about 600 ft  thick; mineralogy. Index and geologic map. 
Pouible we; Dimension stone. 

25. Sampler Marble. white. Ponible us :  Cement. cbemical 
industry. lime. 

26. Sample: Marble, gray. 
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Table 8.-Analvses of samDles tom Idaho containinn more than 90 Dercent carbonate ( G r o u ~  F.l.common-rock catesorv-Continued 

Idaho-Continued 
27 28 29 30 31 32 33 34 35 36 37 38 

llF218-5 llFt18-10 llFt19-1 llF119-2 llFz19-3 llF219-4 llFz19-6 11Fz19-19 11F219-13 llFt19-7 llF'19-8 llFz19-9 
Si02 .................... 0.53 --,--- ------ ------ ------ -,---- -----, ------ ------ 1.67 2.84 3.92 
Inorganic insoluble -- -----,--- - ----- ----,- 2.93 0.85 1.50 1.73 3.96 ------ 2.89 ---------------,-- 
Organic insoluble ------------ 
Al'o, ------------------- 
Fe20s ---- ------------- -- 
FeO ---------------- ---- - 
MgO .................... 
CaO .................... 
H~o~-------------------- 
P@, .................... 
c o t  .................... 
S----------------------- 
FeCOs -- ------ -- ------ ,-- 
Organic C ----------------- 

Total -----,-,-- -, --- 

.10 

------ ------ 
------ 

'21.06 
'30.54 

------ 
None 

'46.96 
None ------ ------ 

100.16 

.16 
------ 
------ ------ 

'20.92 
'30.52 

------ 
None 

'46.80 
None 

------ 
------ 

.04 
------ 
------ 
------ 

'20.43 
'29.82 

------ 
None 

'45.11 
None 

------ ------ 

- ----- ------ ------ None 
'42.0 '42.83 

------ Kune 

Class .................... 1,0.99 0,0.98 (3,0)97 (1,O)gS (2.0)98 (2.0)98 (4.0)96 0.0.96 (3.0)97 1,2,95 2,1.93 3.3,85 

Magnesian 
CaO/M@----------------- calcite 

Calcite Dolomite Dolomite Dolomite Dolomite Dolomite Calcite Calcite Calcite Calcite CalcamOus 
dolomite 

Idaho-Continued 

FeO------------- ------ ------ ------ ------ ------ '2 -a,--- ------ ------ ------ -,---- ------ 
MgO ------------ 1.43 1.63 l.65 '.3 '.4 '-4 '2.8 '18.0 '20.8 '16.5 '2.7 .79 

I ."" 
1.71 

CaO ------ 52.90 51.78 '53.79 '54.4 '54.4 '53.1 '52.2 53 .6  '31.4 '33.9 '51.7 53.40 53.45 
CO, ------------ 43.31 43.24 '42.93 '43.0 '43.1 '42.1 '44.0 '46.1 '47.3 '44.7 '43.5 43.35 '41.56 

Total ------- 99.99 99.12 99.16 C98.71 C98.71 C98.61 99.8 100.2 101.7 100.2 100.3 '98.53 "100.05 

CaO/M@--------- Calcite Calcite Calcite Calcite Calcite Calclu Calcareo* 
Dolomite Calcareow M a p s i a n  

calcite dolanite 
Calcite Calcite 

dolomite calcite .. 

'~alculated t o m  reputed MgCOs. CaCOI and(or) F d 4 .  

' ~ e ~ o n e d  as ~ g .  

'LOS on ignition leu CO' ( Umpleby . 1914. p.  3M) . 
'Not included in total. 
6~o lub le  silica. 

'Reported as silica, mica. clay. and so fmth. 
' ~ r i e d  a t  I l P C .  

'~eported as iron oxides and alumina. 

'~eported as ignition lois. 

'99.47 percent in text. 

' ' ~~0 -  = 0.06 percent: not included in total. 
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Table 8.-Analyses of samples Porn ldaho containing more than 90 percent carbonate (Group F J, common-rock category- Continued 

Chemical analyaer-Continued 

Idaho-Continued 
52 53 54 55 56 57 58 59 60 61 62 63 64 

llFr31-4 llF$1-3 11F95-10 llFz35-1 llFr35-28 llFP5-33 llFt35-29 llFG5-32 llF95-30 11F95-27 1lFz35-25 11F135-24 llF135-23 

SiOz ------------ 1.50 1.08 6.68 .----- }, ,  
Insoluble ---- -- -, - - -- -- - ta l l  ------ '5.0 '2.5 '4.8 '2.6 '0.9 '0.7 '0.7 '0.5 

Al& ----------- ) , ..Is (---i.2 ------ ------ } 1.8 .I 
.1 Trace 

Fez08 -- --- - ----- ------ .I .8 ( :: I c e  .4 .3 .3 .5 
MgO - - - - - - - - - - - - .75 .51 .02 21.65 .1 .4 1.0 2.3 .I .5 .2 .1 .6 
CaO ------------ 53.45 54.75 52.29 30.88 54.5 52.0 53.4 50.3 53.3 55.1 55.5 55.0 55.0 
P+JI ------------ ------ ------ ------ ------ .04 ------ ------ ------ ------ ------ ------ ------ ------ 
Ignitionloo ------------- '43.50 39.48 46.10 '43.0 '39.1 '41.6 '41.2 "1.8 '40.2 "3.5 '43.1 "3.2 
Organic matter ----- ------ Trace ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 

Total ------- C56.451 100.14 '99.19 C98.631 C99.41 C98.91 C99.21 C99.43 C99.43 C97.11 C100.31 C99.31 C99.81 

Clan  ------------ 0.2.97 1,1,98 6.2.89 0 ,0 ,91  0,2,91 2,5,89 0.3.94 3.2.92 1,3,95 0 ,1 ,91  0,1,99 0.1.98 0.1,98 

CaO/MgO -------- Calcite Calcite Calcite Dolomite Calcite Calcite Calcite 
Magnedan 

calcite Calcite Calcite Calcite Calcite Calcite 

Idaho-Continued 

65 66 61 68 69 70 71 12 73 74 75 76 
11F135-26 11F95-2 llF235-4 l lF95-11 l lFa5-5 1lF95-3 llFP5-12 l lF95-13 11Fz35-14 l lF35-9 l lF96-1  l lF96-2 

SiO: ------- ------------- l o , 8  ( 0.48 0 . 3 4 1  o,3g [ 0.12 0.66 -....- Nil 0.24 0.35 1.78 1.74 
I ~ o l u b l e  - - -- - - - - - --- -- - - - ------ ------ ------ ------ ------ 0.58 ------ ------ ------ 
AlrO, ------------------- Trace .48 ." 1 ..lo .20 .54 ( '." ] '.21 l.22 ( .30 . I0 
F e A  ------------------- .5 Trace Trace ------ 
MgO-------------------- .2 .17 .43 .10 .25 .23 '.lo Nil ------ '3.88 '1.85 '.28 
CaO .................... 54.5 55.52 55.12 55.34 55.11 54.91 '55.38 55.75 53.30 '50.81 '52.41 '54.54 
Na@+K@ ---------------- ------ u.28 "-13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ------ 
Ii& .......................... Trace Trace ------,,---- ------ ------------------ ------ .08 ------ 
Cot  ----------------- '42.7 43.07 43.20 '43.59 '44.04 '43.39 '43.51 '43.40 '43.10 '44.13 '43.18 '43.12 

Clan .................... 0,1.97 0,1.98 0,1,98 0.0.99 0.0.100 0.1.99 0.0.99 (0.1)99 0.2.95 0.1.99 1.1.97 1,2,97 

CaO/MgO --------- ------- calcite Calcite Calcite calci te  calci te  calcite Calcite Calcite Calcite M:zitan Calcite Calcite 

' ~ c i d  insoluble, chiefly S i 4 .  

'~ncludes Ti%, a a c e  . 
' w t  . 
'~ron, manganeqand aluminum oxides. 

'~ncludcr FeO. 

"4. reponed ac calculated. 

'Ignition l o r ,  chiefly C Q .  

' ~ 4 .  calculated fran repaned CaCO, and MgO. 
'HzO-, 0.04 percent. n a  included in total. 

'~alculated t o m  repared MgCOI and C a C a .  

"~ lka l i ec  and de te rmined .  

U1gnition lorn. 
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52. Lewir County. Jurassic. Secs. 15, 22, T. 34 N.. R. 3 W.. Minion Creek. 
( Hodge. 1944, p. 15. 71. pl. 10.) Limestone. blue-gray. Tonnage 
estimated. Index maps. Use: Flux, lime. 

53. Lewis County. Probably lurauic. [T. 34 N.. R. 3 W .I. right bank of 
Mision Creek, in canyon in Craig Mountain uplift. Analyst. 
W. F. Hillebrand. Lab. No. 1905. ( Ruscell, 1901b. p. 120, U; Hodge, 
1938d. p. 133.144.) General: Limestone, grayish-blue, hard, few fossils. 
Index map. Former urn: Lime. Pmsible use: Sugar indurtry. cement rock. 

54. Nez Perce County. Precambrian, Belt [Supergroup]. Sec. 21, T. 34 N.. 
R. 3 W., 2.5 miles south of St. Joseph Mission at Slickpw. Mill Creek 
deposit. ( Hodge, 1938d. p. 133. 148.149; Hubbard. 1956b. p. 10.&. 
figs. 1, 2.) Depmit: Limestone, gray to white or brown; for mmt pan 
coarsely crystalline. Average expored thickness 200 A. Tonnage estimated. 
Index and geologic maps. Pouible use: Lime. 

55. Nez Perce County. Belt [Supergroup]. NEf sec. 22, T. 37 N.. R. 2 W. 
Bedrock Creek d e p d t  quarry. Idaho Lime and Marble Co. ( Hubbard, 
l956b. p. 11, 12, fig. 2.) [Dolomite] dolomitic h e s t o n e ,  fractured. 
recrylrnllizedt in two beda, one bed 85 ft thick. Tonnage estimated. 
Geologic map. Porcible urn: Cement, lime. 

56. Nez Perce County. Late Triauic, Marth Bridge Formation. T. 32 N., 
R. 5 W.. Lime Point area. Sample 5Bm or T-140. ( Savage. 1965, p. *. 
lab,  18c, 19, 20, plr. 1, 2, fig. 1.) Limestone, comporite rumple. 
Tonnage estimated. Index and geologic m a p ,  geologic section. Pooible 
use: Aggregate, ballast, portland cement, flu, lime. 

51 - 64. Nez Perce County. Manin Bridge Formation. N W ~  sec. 34. T. 32 N.. 
R. 5 W., Lime Point. (Savage. 1965, p. a. 1%. 19. 20, plr. 1. 2. 
fig. 1.) Tonnage estimated. Index and geologic m a p ,  geologic section. 
Pouible use: Aggregate, ballast, portland cement, flux, lime. 

A. 0. Lon. Collector, H. S. Gale. Test No. 11359. ( Eckel. 1913, 
p. 137.138; Loughlin. 1914. p. 1382,1383, pl. 7; Hubbard. 1956b. 
p. 2, 13, fig. 2; Savage, 1965, p. e, 1%. 10, 20, plr. 1, 2, fig. 1.) 
Limestone, gray to white, mauive. Tonnage estimated. Index and geologic 
maps, geologic section. Use: Portland cement. Possible we: Aggregate. 
ballast, flux. sugar industry. lime. 

66. Lab. No. 3743. Sample: Represents large body of mauive limestone; 
average of 121 samples chipped a t  approximately uniform intervala 
throughout tunnel of 100 ft. 

67. Lab. No. 3144. Sample No. 2Fm. Average of about 30 sample: from 
outcrop; reprerents about 50 ft in thickness. 

68. Nez Perce County. Late Triassic( Savage, 1965, p. 8a). [Ts. 31, 32, N., 
R. 5 W.] . 1 to 3 mila above mouth of G r d e  Ronde Rlver and about 
8 miles farther upsmeam. Snake River Canyon. Analyst. George Steiger. 
( RuueU. 1901a. p. 3. plr. 1. 2; Ruuell. 1901b. p. 120.121.) Lime- 
none. Index and geologic maps. Possible uae: Portland cement, sugar 
induruy , building stone. 

69. Nez Perce County. Late Triauic ( Savage. 1965, p. 8a). [T. 3 1  N.. 
R. 5 W.], Lime Point. Analyst, H. C. Johanaen. (Shedd, 1913, p. 117, 
119.) Limestone, dark-gray, fine-grained, carbonaceour. Use: Cement - 
material [implied]. 

70. Nez Perce County. Robably Triuric. [T.  31 N.. R. 5 W.], Lime Point. 
Analyst, Elton Fulmer. (Shedd, 1913. p. 117. 2; Milla. 1962. p. 239- 
241. 243.) General: Limestone, dark-gray to gray. cryptocrysulline to - 
fine-grained; beds 1/16 in. - 4 ft; moat units ailiceoua and (or) argU- 
laceous; carbr;racenu, some calcite. Tonnage utimated. Index and 
geologic map. Pouible use: Cement material. 

57. Analyst. George h u .  Sample 1Cm2 or S. L. 164. Sample: Lime- 11. Nez Perce County. [Near] Taplin. West Coast Pottland Cement Co. 
stone, comporite rumple. Analyru, W. F. HUlebrand. Gemge Steiger. ( Burchard, 1912, p. 683.) 

Limenone. Use: Quarried [use not given]. 
58. Analyst, Huey-tong h i .  Sample 2Gm2. Limestone, average of 

eight sample:. 72. 73. Nez Perce County. T. 35 N.. R. 3 W., 6.7 miles south of Jacques Spur on 

59. Analyst. Huey - rong hi. Sample 2Im. Limestone. 

60. Sample 2Em; Lot No. 6. Limestone. 

61. Sample 2Dm; Lot No. 5. Limestone. 

62. Sample 2Cm; Lot No. 4. Limestone. 

the Camas Prairie Railroad in Lapwai Indian Reservation. ~ewis ton-~ ime 
Co. quarry. ( Hodge, 1944, p. 15, 71, pl. 10; Libbey, 1957, p. 30,%, 
35.) Limestone. Tonnage utimated. Index maps. Ue: Pulp and paper 
indusuy , sugar indunry , flux. 

72. Analyst. C. F. Zeuch. 

73. Analyst, C. R. Crmer .  

63. Sample 2Am2; Lot No. 2. Limestone, surface ample.  
74. Nez Perce County. [T. 36 N.. R. 2 E.. near] town of Omfino. Clearwater 

64. Sample 1Am2; Lot No. 1. Limestone. cotnpMte rumple. L h e  Co. ( Burchard. 1912. p. 663, pl. 1.) Limestone. Index map. Use: 
Quarried [use not given]. 

65. Nez Perce County. Martin Bridge Formation. [Probably] N W ~  sec. 34. 
T. 32 N., R. 5 W., general vicinity of Lime Point ridge. Sample 2Bm; 75. Oneida County. Palwzoid?). [T. 16 S.. R. 37 E.. near] town of 
Lot No. 3. (Savage, 1965, p. E, lab, 19, 20, plr. 1, 2, fig. 1.) 

Franklin. Amalgamated Sugar Co. ( Burchard, 1912, p. 663, pl. 1; 
Limestone. Tonnage estimated. Index and geologic maps. geologic section. Loughlln. 1914, p. 1383,1384.) Limestone. Index map. Use: Sugar 
Pouible use: Aggregate, ballast, portland cement, flux, lime. indunry [implied]. 

66. 67. Nez Perce County. Martin Bridge Formation. N W ~  sec. 34, T. 32 N.. 76. Oneida County. [T. 16 S., R. 37 E., near] Franklio. Le Roy Quarry Co. 
R. 5 W.. Snake River Canyon. 1 to 3 miles above mouth of Grande Ronde ( Burchard. 1912, p. 663, pl. 1.) Limestone. Index map. Use: Quarried 
River. Lime Point deposit, Idaho Portland Cement Co. Analyst. [uae not given]. 
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Table 9.-Analyses of samples t o m  Oregon containing more than 90 pacent  carbonate (Group F3, common-rock category 

[ Chemical analyses arranged by county and stratigraphic position] 

Chemical analyses 

Oregon 
1 2 3 4 5 6 7 8 9 10 11 12 

36F~1-10 36F21-11 36F11-7 36F21-45 36F21-13 36Fll-1 36F21-2 36Fz1-3 36Fll-15 36Fz1-17 36F11-35 

SiO, --------- ,---------- 
Altos ------------------- 
Fe& - - -- - - ---- -- - --- -- - 
FeO-- -- - --- -- - ------- --- 

.MgO .................... 
CaO .................... 
Na20 - -- -- -- ---------- --- 
K@ .................... 
P* 0' --- -- ---- -- - - -- ---- - 
CO* .................... 
SO, .................... 
S ...................... 
SrO--------------------- 
Ignition loss --------------- 

0.12 ' ~ o n e  
.10 None 
.28  one 

------ None 
3.04 0.52 

* 52.64 55.65 

------ { ;:::: 
.009 None 

43.95 43.93 
------ ------ 

.018 ------ 
------ ' ~ o n e  
------ ------ 

Total --------------- 99.80 100.11 C99.683 C56.871 C55.71 99.27 C100.251 C99.991 [100.16]'[ 100.101 [100.14] 100.44 

Class ---------,---------- 3.2.94 ------ 0,1.96 1.1.98 0,0,99 0.2,96 0,0,99 0.0.99 0.0.99 0.0,100 0.1.97 1.1.97 

CaO/MgO ------,--------- Calcite ------ Calcite Calcite Calcite Calcite Calcite Calcite M2:p,";:,"" Calcite Calcite Calcite 

13 14 15 16 17 18 19 20 2 1 22 23 24 
36F21-22 36F11-41 36F11-42 36Fz1-59 36F81- 19 36F21-39 

SiOt .................... 1.27 2.64 3.75 4.34 5.85 6.56 4.82 5.16 1.09 2.46 0.41 0.66 

Altos ------------------- 2.58 . I6 1.79 1.55 2.35 2.40 1.00 .78 2.44 .23 .29 .10 
FetOs ------------------- .52 .24 .37 .39 .73 .58 .72 .44 .31 .39 .57 .68 
MgO .................... 6.10 6.09 6.44 6.58 13.18 13.33 2.40 2.43 .26 .34 1.31 1.37 

CaO .................... 46.73 47.32 44.50 45.20 35.58 35.50 49.91 49.88 53.36 53.88 54.04 53.96 

Total --------------- 100.27 100.44 98.65 100.27 99.60 100.52 99.47 100.21 99.60 100.09 c99.781 [100.40] 

Clau .................... 0,2,96 ------ 0.6.93 ------ 1.8.90 ------ 2.5,91 ------ 0.2,96 ------ 0,1.98 ------ 
Magnesian Magnesian Calcareolu Magnesian 

CaO/MgO ------ -- --------- dolomite ------ calcite ------ Calcite ------ Calcite ------ 
calcite ------ calcite ------ 

25 26 27 28 29 30 3 1 32 33 34 35 36 
36F21-23 36F21-33 36F21-36 36F11-26 36Fll-31 36Frl-25 36Frl-27 86F21-28 36Ft1-24 36F21-30 

Si02 .................... 0.94 1.76 2.53 1.07 1.55 1.05 1.22 1.33 1.04 1.56 1.45 2.30 

Al*Of ------------------- } '-42 '1.03 '1.05 l.46 l.50 l.54 l.47 2 . 7 1 (  ::: " 
1.18 .77 

Fe20s -- ---- ------------- .29 .52 .39 

MgO .55 .I5 .44 .72 .66 .72 1.28 .64 .35 .63 .60 .67 
CaO .................... 55.03 54.25 53.33 54.70 54.74 54.73 54.18 54.94 54.50 54.16 53.36 53.56 
P@,-------------------- ------ ------ ------ ------ ------ ------ ------ ------ .016 ------ .028 ------ 
Cot - - - - - - - - - - - - - - - -  ------ ------ ------ ------ ------ ------ ------ ------ 42.15 ------ 42.39 -----. 
S ...................... ------ ------ ------ ------ ------ ------ ------ ------ .008 .O1 .013 None 

Ignition loss --------------- 43.12 42.78 42.07 43.91 42.67 43.10 42.89 43.08 ------ 43.01 ------ 42.46 

Total -..------------- 100.06 100.57 99.42 '100.86 100.12 100.14 100.04 100.70 99.19 100.11 99.54 100.15 

Class .................... 0.1.98 0,3.96 1.3.95 0,1,99 1.1.96 0,2,97 0.1,97 0.2,97 0,2.96 ------ 0.3.96 ------ 

CaO/MeO ----------------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite ------ Calcite ------ 

' ~ e ~ o r t e d  as trace (Wells. 1937. p. 59) . 
2 ~ 2 ~ , .  

' ~ e ~ o r t e d  as R20, (Al@,. Fe20s, and so forth) 

'~alculated %om reported P. 

 ere traces not determined (Wells. 1937. p. 59) . 
%iol. LitO, FeSt. HIO, organic, none; MnO, trace 

' ~ e ~ o r t e d  in text as 99.96 percent. 



ANALYSES OF  SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Oregon Oregon-Continued 

1. 2. Baker County. Probably pre-Carboniferous, limestone in Burnt River Schist. 
T. 12 S., R. 41 E.. southwest of town of Durkee, on Burnt River. ( Hodge. 
1938d. p. 154. 199. 236. 231, 243.244, 245.) Limestone, l e u  than 200 
ft thick. Tonnage estimated. Index and geologic maps. 

1. USED sample 20; sample 1. A~~alysis used in computatio~ls. 

General: Magnesian limestone, bluish-gray, dense, massive; weathers 
nearly white; beds range from 2 to 20 ft in thickness; limestone 1,000- 
1.500 ft thick; overburden thin. Index and geologic mapa. 

15. Analysts, G. C. Ware. Kenneth McCleod. USED sample 1. Analysis 
used io computations. 

2. Sample 2. [ Apparently aliquot analy sis .] 16. Analyst. M. I. O'Dell. [Apparently aliquot analysis.] 

3. Baker County. Probably pre-Carboniferous. limestone in Burnt River Schiat. 
NWi aec. 12, T. 12 S., R. 42 E.. southwest of Durkee. USED sample 
2606. ( Hodge, 1938d, p. 154, 199, 236, 231,244, 245.) Limeatone, 
chip sample. Tonnage ufimated. Index and geologic m a p .  

4. Baker County. Probably pre-Carboniferous, limestone in Bhnt River Schist. 
Sec. 11. T. 12 S., R. 43 E.. 3.15 miles south of Durkee. Nekon deposit. 
( Hodge, 19386. p. 154. 199. 236-238.240.) General for deposit: Lime- 
stone. interbedded with chert and argillfte; beds 600-100 ft thick. Index 
and geologic maps. 

5. Baker County. Early Permian to Late Triassic. Elkhorn Ridge Argillite. 
Sec. 14. T. 9 8.. R. 38 E.. about 8 miles west of Wingville. ( Libbey. 
1951, p. 31. 41, 42.) Limestone. average analyrlr of 180 drill samples; 
at least 325 ft thick. Tonnage estimated. Index map. Possible user 
Chemical grade lime. 

6. Baker County. Permian to Late Triassic, limestone in Clover Creek Gree'n- 
stone. NWt rcc. 18, T. I S., R. 42 E., Table Mountain depotit. ( Hodge, 
1938d, p. 154, 199, 250, 255, 256, 251.) General: Limestone, blue-pay, 
fine-grained, mauive. Tonnage estimated. Index and geologic mapr. 

7 - 9. Baker County. Triassic. Paru of aecs. 21-29, 32-34, T. 11 S., R. 46 E., 
about 20 miles north of town of Huntington, at head of Connor and Fox 
Creeka. ( Hodge. 1938d, p, 154. 221, 222. 227. 229, 231; Libbey. 1951. 
p. 37. 38, 42-44.) General: Limestone (marble),gray to white, massive. 
fine-grained, crystalline. Tonnage estimated. Index arid geologic maps. 
Former use: Building stone. Pcasible use: Agricultural [implied], padrnd  
cement. 

I. USED sample 28. Sample from interior of boulder. 

8. USED sample 26. 

9. USED sample 21. 

10. Baker County. Triassic. Sec. 28, T. 11 S., R. 45 E.. on Fox Creek. 
Analyst, I. G. Fairchild; collectors. R. W. Richards. B. N. Moore. 
Lab. No. D-63. ( Moore, 1931. p. 136,139. pls. 1. 14; Wells, 1937, 
p. 58. 2.) Limestone. Bulk density 2.68. Tonnage estimated. Index 
and geologic maps. Use: Dime~~sion stone. 

11. Baker County. [Probably Triassic. T. 13 S., R. 44 W.], towir of Lime, 
5 miles northwest of Huntington. Oregon Portland Cement Co. ( Hodge, 
1935a, p. 114, 115. p1.25.) Limestone, average analysis. Tonnage 
estimated. Use: Portland cement. lime. Possible use: Flux. 

12. Baker County. Triassic. T. 13 S., R. 44 E.. Lime,on Burnt River about 5 
miles above Huntington. Oregon Portland Cement Co. quarry. Analyn. 
Lugnet. ( Moore. 1931. p. 142-144. pls. 1, 15.) General: Limestone; 
bluish gray or white when fresh; light gray when weatbred; recrysullized; 
posibly contarns some fossils. Index and geologic m a p .  Us:  Cement 
material. 

11. Analyur, G. C. Ware, Kennetb McCleod. USED sample 2. Calcareous 
dolomite. Analysis used in computations. 

18. Analyst. M. I. O'Dell. Calcareous dolomite. [Apparently aliquot 
~ M ~ Y S ~ S . ]  

19, 20. Baker County. Probably Triassic. SWi sec. 26, T. 13 S.. R. 44 E.. north of 
Marble Canyon. ( Hodge. 1938d. p. 154, 199. 201. 206. 209, 2 1 3 . 2 . )  
General: Limestone, bluish-gray. dense, mauive; weathers nearly white. 
Some limeatone recrystallized to sugary, nearly white marble. Index and 
geologic maps. 

19. Analysts. G. C. Ware. Kenneth McCleod. USED sample 17. Amlyrlr 
used in computations. 

20. Analyst, M. I. O'Dell. [Apparently aliquot analysis.] 

21, 22. Baker County. Probably Triassic. [Possibly sect. 26, 35, T. 13 S., 
R. 44 E.] , near Lime. East of quany of Oregon Portland Cement Co. 
(Hodge, 1938d. p. 1$4, 199, 201, 206, 210, 211, 213, 215, 219.) 
General: Limestone, bluish-gray . denae, mauive; weathers nearly white; 
beds range from 2 to 20 ft in thicknezs; thickness of timestone 1,000- 
1.500 ft; overburden thin. Tonnage estimated. Index a d  geologic mapr. 

21. Analysts. G. C. Ware. Kenneth McCleod. USED sample 11. Analyrir 
used in computations. 

22. Analyst. M. I. O'LJell. [ Apparently aliquot analysis.] 

23, 24. Baker County. Probably Triassic. Sec. 21, T. 13 S., R. 44 E., near Lime. 
Oregon Portland Cement Co. ( Hodge, 1938d, p. 154, 199, 201, 206, 210, 
213, 2, 219.) General: Limestone, biuil-gray, dense, massive; 
weathers nearly white; beds range from 2 to 20 ft in thickness; thickness of 
limestone 1,000-1,500 h; overburden thin. Sample: Drure of nearly pure 
calcite, lining cavity. Tonnage estimated. Index and geologic mapr. 

23. Analysts. G. C. Ware, Kenneth McCleod. USED sample 6. A~~alysls 
wed in computdtlonr. 

24. Analyst, M. I. O'Dell. [Apparently aliquot analysis.] 

25 - 36. Baker County. Probably Triassic. S: SEJ sec. 27 and N! NE1 sec. 34. 
T. 13 S.. R. 44 E.. Lime. Oregon Portland Cement Co. quarry. ( Hodge, 
1938d, p. 154. 199. 201. 206. 209-212, 214. 219.) General: Limeswne 
and magnesian limeuone, bluish-pay, dense, massive; weathers nearly 
white, beds range from 2 to 20 It in Ihicknw; thickneu of l imesto~~e 1,000- 
1.500 fti overburden thin. Tonnage estimated. Index and geologic maps. 
User Portland cement [implied] . 
28. Sample: Average of seven analyses for 1928. 

29. Sample: Average of eleven analyses for 1930. 

30. Sample: Average of eight analyses for 1931. 

13. 14. Baker County. Robably Triassic. [T.  13 S.. R. 44 E.], 0.5 mile wth of 31. Sample: Average of f a u  analyaes for 1932. 
Windy Point. ( Hodge, 1938d. p. 154, 199. 201. 206,'210. 211. 213. '13.1 
General for Lime area: Limestone. blursh-gray, d e w ,  massive; w u t b e n  32. Sampler Average of s u  analyses for 1935. 
nearly white; beds range from 2 w 20 f t  in thicknetc, limestone 1.000- 
1.500 fr duck; overburden thin. Index and geologic map .  33. h l y s u .  G. C. Ware, Kennerh McCleod. USED sample 16. Analyrir 

umd in compuutlocu. 
13. Analysts, G. C. Ware, Kenneth Mccleod. USED umple  12. AnalyrIt 

used in computations. 34. Analyst. M. I. 0 ' ~ e l l .  [Apparently aliquot analysis.] 

14. Analyst, M. 1. O'Dell. [Apparently aliquot analysis.] 35. Analysu, G. C. Ware. Keaneth McCleod. USED sample 29. Analysis 
uaed in computatlona. 

15 - 18. Baker County. Probabl) Triassic. [T.  13 S,, R. 44 E.] , hghway cut at 
Wlndy Polat. ( Hodge, 193M, p. 154, 199, 201. 206, 209-211, 213, 215.) 36. Analyst, M. I. O'Dell. [ hppape~tly al~quot  analys~s.] 
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Table 9.-Analyses of sampler from Oregon containing more than 90 percent cabonate (Group F J common-rock category-Continued 

Chemical analyrw-Continued 

Oregon-Continued 
37 38 39 40 41 42 43 44 45 46 47 48 49 

36FIl-32 36Fzl-34 36F11-37 36Ft1.38 36F21-55 36Fll-40 36Fzl-20 
SiOz ------------ 1.64 2.66 1.86 2.18 2.87 3.04 4.74 5.02 0.83 1.28 1.95 2.58 2.04 
Al@, -- -- -- ----- 
FetQ - - - - - - - - - -- 
Mgo--- - - - - - - - - -  
CaO - - - -- - - - - -, - 
P.0' - - - - - - - - - - - - 
cox - - - - - - - ---- - 
S ---,---------- 
Ignition loas ------- 

2.22 .63 
.74 1.23 
.I9 1.12 

50.89 50.82 
.03 --,--- 

40.60 ------ 
.06 Trace 

.----- 41.17 . 
Total -----,- 99.33 100.04 99.42 100.05 99.63 100.14 100.07 99.99 C99.961 100.43 101.50 100.40 99.66 

CaO/MgO --------- Calcite ------ Calcite ------ Calcite ----,- Calcite ------ Calcite ,----- 
Calcdreous Magneaian 

dolomite -'---- calcite 

Oregon-Continued 

A l f i  -- - --- - - - - - .57 .76 .23 .64 .21 .45 .02 .05 
Fep ,  , - - -- - - - - - - -39 .70 .I3 .19 

} 1.58 l.25 '1.20 { 
FeO ------------ ------ ------ -----, '" I .42 ( "12 I .53 C ---- ------ ------ ------ ----,- ------ ------ ------ 
4 0  ------------ 2.77 1.84 2.00 4.42 .I1 .58 .14 1.55 .22 3 '.33 '.44 4.5 
C.0 ------------ 51.06 52.18 51.88 49.90 54.88 56.17 56.04 53.76 55.16 '54.41 '55.01 '50.16 49.4 

H@ ------------ ,---,- ------ ------ ------ ------ ------ ------ ------ ------ Trace ,----- ------ ------ 
Cot -----,------ '42.15 41.68 '42.62 '41.46 43.97 42.51 '42.62 43.87 43.99 '42.87 '43.56 '39.85 ------ 
S -------------- .01 ------ .01 -,---, '.22 .05 ------ ------ ------ ------ ------ -----, ------ 
Organicmatter ----- ,----- ------ -----, -,-,,, -----, -,,--- ------ ------ ------ .03 ,----- ------ ------ 

Clan -,-------,-- ,---,- 0,4,94 -,---- 1.3.92 0.1.99 --,--- 0,0,97 0.0.99 0.0,100 0.1.97 (0.1)99 (4.4)90 6.3.87 

Magnedan 
CaO/MgO --------- ------ Calcite --,--, .Icite --,,-, Calcite Calcite Calcite Calcite Calcite Calcite 

calcite calcite 

Oregon-Contlnued 

63 64 65 66 61 68 69 70 71 72 73 74 75 

3Wz1-60 36Fa1-56 36F110-1 36F110-2 36Fx10-4 36Ft10-3 36F110-25 -- 36F110-21 36F210-22 36Fr10-23 36F112-1 36Fx15-22 36F215-25 

SiOl -,---,----------,- 1 . 4  3.92 4.11 '0.78 --,,-- '2.4 1.20 1.84 2.67 2.08 0.92 3.1 
Al& ----------- ------ ] .So { 1.64 1.91 '75 ------ ------ ] 2.- ( :: .50 ------ ------ 
Fep,  ---------,- ----,- .61 .34 2.2 ] .78 ------ ------ ( 
FeO ------,----- -----, ----,- --,-,- ------ ------ ------ ------ Trace ------ ------ 
Mgo ------,--,-- ------ 1.00 .60 . 64 .33 --,--- ,----- '.38 '.54 .33 .I6 '.40 '2.5 

CaO ------------ 53.60 54.00 51.92 51.68 56.46 '54.61 '54.1 '54.63 '53.93 53.84 54.05 '55.03 '50.1 
Na&---------,-- ------ ------ --,--- ------ ------ ------ ------ ------ ------ ------ .11 ------ ------ 

Total ------- C53.601 C56.911 99.80 99.97 C100.281 C97.53 C100.01 [100.40] C 100.693 99.50 '100.21 E99.981 C1OO.O 1 

Clan ------------ 0,0.96 1.1.97 0.6,92 0.7.91 0.1.93 0.0.97 (2.0)98 0.2.98 0.3.97 1.3.94 1.2.97 1.0.99 1.4.95 

Magnerian 
CaO/MgO,---,---- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite calcite 

'~nwhrble. 

'Iron and aluminum oxides: samples 70. 71, 
iron oxide and alumina. 

'Reported as Fe@, ( t a a l  Fe) . 
'~alculated Pom reputed Fe. CaCO, and(-) M g t 4 .  

 nition ion lo". 

'SOB. 

' 100 .OO percent in text. 

'Mere mace not & m i n e d  (Wells. 1937. p . 59) . 
'K#. Ti%. PA. and organic matter reported as 

Use: SO*. UaO, FeS,, repated as none. 



ANALYSES OF SAMPLES 

DISCRIPTNE NOTES 

[Undertcored page numben in reference indicate v w c e  of amlysis] 

Ongon-Contlawd Oregon-Continued 

37-52. BakuCouoty. Robably Tdrulc. S ~ S E ~  mc. 2 7 a r d ~ b N E i  mc. 34. 59. Baker County. [T. 10 S.. R. 4 1  9.. o u r ]  town of Pl-t Valley. Portland 

T. 1 3  s.. R. U E.. our w m  of Ume. Omgon Pmhnd C e m t  Co. Llw ud Lumk Co. h l y a ,  E. A. Akerly. ( Burchud. 1912, p. 2. 
qY.rry. ( H O ~ ~ .  1 ~ ~ .  p. 1 ~ .  199, 201. 206, 209-211. 213. 214. 215. pl. 1.) Llmeaone. Indux map. User Quarried [use not given] . 
219.) tcoual:  L l m u t o ~ e  and magnetIan IlmClfooe. bluirb-gray, duue. 
mauive; wutben  nearly white; beds range fmm 2 to 20 ft in fhicknw 60. 61. Baker County. P a m  of T p .  11, 12 S.. b. 41-43 E.. Durkee-Burnt River 
thickneu of limestone 1.000-1.500 ft; overkvdea ~IIII. Tonnage utimared. area. Nadonal Indunri.1 Prcducu Corp. quarry. ( Wagner, 1958, 
Index and gwloglc map.  User Portland cement [implied]. p. 44. 6.) LLmut01~. uusaive, crystalline. Index map. 

31. Analysts. G. C. Ware. Kenneth McCleod. USED umple 10. Analyllc 
u d  in compuutiont . 

60. ComporIte analylir of 1040 carloads of limestone. Use: Cement. 
paper indurrry . wgar induuy . 

38. Arulyn. M. I. 0 ' ~ s l l .  [Apparently aliquot analyllc.1 61. Quarry wane. 

39. Analynr. G. C. Ware. Kenneth McCleod. USED umple 9. Analyllc 62. Baker County. [T. 12 S.. Rs. 37-43 W.]. Burnt River Canyon. ( Wakted. 

uted In compuutiont. 1954, p. 34.) Limestone. Use: Portland cement. P a i b l e  we: Flux. 

40. Analya. M. I. O'Dell. [Apparently aliquot analyllc.] 63. Baker County. Pam of Tps. 12, 13 8. .  R. 44 E., and Tpa. 11, 12 5 . .  
R. 45 E.. with minor lap into T. 11 8.. R. 46 E.. Connor Creek occurrence. 

41. Analynr, G. C. Ware, Kenneth McCleod. USED sample 13. Analysir ( Wagner. 1958, p. 44. 46.) Limestone, channel mmple. Index map. 

ured in computationt. 
64. Baku County. [T. 14 S.. R. 44 E.]. 3 miles west of town of Huntington. 

42. Analyst. M. I. 0 ' ~ e l l .  [ Appmzntly aliquot malyiu.] The Oregon Portland Cement Co. (Hodge. 1944, p. 3. 81-83, pl. 11.) 
Limestone. Tonnage utimated. Index map. Urn: Cement. 

43. Analym. G. C. Ware, Kenneth McCLeod. USED sample 8. Analyllc 
ued  in compuutiom. 65, 66. Douglu Counfy. [Late I u r a ~ i c  and Early Cretaceous. Mynle Gtoup,] 

44. Analyst, M. 1. 0'Dell. [Apparently aliquot analysis.] 

45. Analysu. G. C. Ware, Kenneth McCIeod. USED umple 7. Analysis 
used in compumiont. 

. - 

SE comer rsc. 20, T. 28 8.. R. 5 w.. Oregon portland Cement Co. quarry. 
( Hcdge. 1938d. p. 272-216.) Limestone. Index map. Former use: 
Patland cement. 

65. Average analyrit of limestone for the year 1929. 

46. Analyst, M. I. O'Dell. [Apparently aliquot malysit.1 
67, 68. Douglu County. SWl sec. 30. T. 28 S.. R. 5 W.. 2 miles wuthust of 

47. Analya~. G. C. Ware, Kenneth McClcod. USED umple 5. [Calcare- town of Carnu. Fbher property. Limestone. chip umple. Index map. 
out dolomite.] h l y r l s  urcd in compuutloar. 

67. [Late lururic and Early Cretaceous. Myrtle Group.] USED umple 

48. Analyst. M. I. 0'Dell. [Apparently r l i q u ~ t  analyllc.1 9%. ( Hodge, 1938b. p. 272-214.) 

49. Analysu, G. C. Ware. Kenneth Mccleod. USED umple 15. Atulysir 
used ln compuutiont. 

50. Analyst, M. I. 0' Dell. [Apparently aliquot analysi1.1 
69. Douglu County. Sec, 21, T. 28 S., R. 5 W., 11 miles from town of 

Rorcburg. Harrington depoait. ( The Ore.-Bin. 1943, p. 66.) Limenone; - 
tonnage utimated. 

51. Amlysu. G. C. Ware. Kenneth Mccleod. USED umple 14. Analyrir 
uted in compuutiont. 

70. 71. Douglu County. [T.  28 S.. R. 6 W . I ,  south of Raeburg. along railroad. 
52. Analyst. M. I. 0'Lkll. [Apparently aliquot malyrir.1 3.5 miles from Grecnr station. ( Williams, 1914, p. 59, 60.) Limestone, 

marlve; outcropt 50-75 ft thick. Tonnage estimated. Pcuible use: 

53. Baker County. Re-Tertiary. Sec. 4, T. 6 S.. R. 44 E.. Granite Cliff. Eagle Portland cement. 
Creek Valley. USED lunple 26lB. ( Hodge. 1938d, p. 151. 199, 250. 
252. E.) Gencral: Limestone. mainly pay .  m u i v e .  c-.nrly ccrynaULm: 10. Sample from outcrop and old quarry. 
part white and chin bedded; conulnr pyritic mares. Tonnage estimated. 
Index and geologic maps. 71. Sample from outcrop. 

54. 55. Baker County. Tertiary or younger [implied] . [Either] E; rec. 36. T. 11 S., 
R. 42 E.. [or] SWi sec. 11. T. 12 S.. R. 43 E. I. H. P n r o t t  claim. 

72. Douglu County. [T. 27 S.. R. 6 W.] , near Roseburg. Analyst, 

( Hodge. 1938d. p. 154. 199, 236. 245. E.) Travertine. 20-30 ft thick. 
W . Micbaelir. ( Eckel, 1913. p. 308.) Limenone, dark-gray. fine- 
grained, dense; phyaical tests. P d b l e  use: Cement. 

Index and geologic maps. 

54. Analysis used in computations. 

55. USED umple 19. [Apparently aliquot ana1ytQ.I 

56. Baker County. NEI tec. 14. T. 9 S.. R. 38 E.. 12.9 miles from town of 
Baker. on Marble Creek. USED sample 2588. ( Hodge. 1938d. p. 154, 199. 
250, 257. 258.) ~imestone. medium-gray, fine-grained. structureleu. 
Chip sample acrou quarry face. Tonnage estimated. Index and geologic 
maps. Former ute: Lime. 

57. Baku County. [SW: T. 9 s., R. 37 E.].Marble Creek. Analyst. 
W. C. Wheeler; collector. 1. T. Pardee. Record 3055. ( Welb. 1937. 
p . 2 . )  Limeaone. 

58. Baker Coonty. [SW: T. 9 S., R. 3'1 E. J. Marble Point. Analyst. 
W. C. Wheeler; collector. 1. T. Pardee. Record 3055. ( Wells. 1937. 
p. 2.) Limenone. 

73. Grant County. lurattic. Sec. 18. T. 17 S.. R. 26 E., on Jackass Creek. 
Analyst. I .  G. Fairchild. Record D-63. ( Moore. 1937, p. 147.148. 
pl. 1; Wells. 1937, p. 58. 2.) Limestone. light-gray; composed of shells; 
finely crystalline except for larger shells; 15 ft expoaed. Bulk density 2.73. 
Index map. Possible use: Quicklime and lime products. 

74. I a c h  County. Devonian. Sec. 16. T. 36 S.. R. 3 W.. 1 mile northwest 
of town of Gold Hill. Analyst. P. H. Bates. ( Darton. 1909, p. 28. 2; 
Diller, 1914, p. 11. 15, 16, I?, plr. 4, 10.) Limestone. Index and 
geologic maps. Use: Flux, lime. Pcuible ute: Cement. 

75. Jackwn County. Devonian. Sec. 13, T. 36 S., R. 4 W., 3 miles wut  of 
Gold Hill, near Rock Point. Analyst. I. S. Phillips. ( Eckel. 1905. 
p. 278. 324; Diller, 1914, p. 10. 11. 15.16, pl. 4.) Limestone. 
c r y s l i n e .  Index and geologic maps. Use for limertone in area: Flux. 
lime, building stone. 
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Table 9.-Analyses of samples from Oregon containing more than 90 percent carbonate (Group F A  common-rock category-Continued 

Chemical analyses-Continued 

Oregon-Continued 
76 77 78 19 80 81 82 83 84 85 86 87 88 

36Ft15-12 36Ft15-13 36415-15 36415-2 36F815-3 36Fz15-5 36F215-4 36F215-9 36F215-10 36Fz15-24 36Ft15-29 36F111-3 36Fz17-5 

0.53 6.27 0.61 2.63 
.59 .21 1.18 

'.36 .23 .68 
Trace .23 .34 .60 
55.05 52.00 55.44 53.13 

S --,-,,-,--,--- -----, ------ 
Total ,------ C99.911 C100.201 

A l p ,  ------ -- --- } .28 '.SO 6 2  ( ::: } .38 ( :: .35 
.01 1.12 .06 1.69 

F e p ,  -- --------- .31 .31 .33 .32 .30 .93 ) 1.2 .30 
MgO------------ .03 .40 Trace .34 None '. 53 .80 .33 .41 .25 .40 .36 Trace 
CaO ,---,------- 55.28 54.60 55.38 55.61 55.55 '55.20 54.60 55.85 54.06 55.44 54.16 54.05 54.3 
H l o  - - - - - - - - - - - - S O  ------ .40 ------ .26 -----, -,---, ,----- --,--- ------ ------ ------ ------ 
P p 6  ------------ ------ ------ ------ ------ ------ '.05 ------ ----,- --,--- ----,- ------ ------ ------ 
Cot ---------,-- 43.57 -,---- 43.51 '42.88 43.63 "-92 '43.41 '42.09 '41.33 '42.01 '41.51 '40.74 42.6 

Total ------- '99.89 E56.801 C99.971 ~ 9 9 . 3 7 1  C99.951 [100.73] 100.34 C98.651 100.16 C98.481 99.85 99.58 100.2 

Clau --,--------- 0.1.99 0,2.98 0,0,99 0.0.97 0,0.99 0.1.99 0.2.98 0,0.96 0.4,93 0.1.95 0.3.94 1.4.92 0.3,91 

Oregon-Continued 

AlzOg - - - - - - -- - - - - -- -, - -- - - - - .62 2.08 .34 1.13 1.63 
Fe& - - - - - - - - - - - .90 ----,- .58 .36 Trace .31 .31 

.I1 ) @.5 

.12 
MgO --,--------- Trace ------ 1.36 .47 .52 1.08 .I1 1.23 1.0 
CaO --,--------- 55.10 $53.37 53.76 54.51 54.50 54.04 53.73 53.15 '53.92 
Na@------------ ----,- ------ ---,-- Trace -----, ------ .08 --We-- 

K p  ------------ ------ ------ ------ ] '.' ( Trace -----. --.--- .08 ------ 
H p  -,,--------, ----,- ------ ---,-, ------ .10 .01 . O 1  .10 ------ 
Pros ------------ ------ ------ .02 .02 Trace .007 .006 Trace '.02 
COz ------------ '43.88 '41.89 42.73 42.48 43.18 42.26 43.12 42.05 '42.33 
S -------------- ------ -,---- -0% .02  one .I4 .18 '  one ------ 
13ganic matt- ,---- ------ ------ --,,-- ------ Trace .82 .26 1.15 '2.12 

Total ------- C99.941 C95.261 C99.993 C100.39]'99.80 99.94 C99.911 "100.30 C100.91 

Clau --,----,---- O.l,98 0.0.95 0.1.97 0.0.96 0.1.98 0.1.96 0.0.98 1.3.95 0.3.96 

CaO/MgO--------- Calcite Calcite Ca ld te  Calcite Calcite Calcite Calcite Calcite Calcite -- 
Orenon-Continued 

.36 
54.44 

.19 
Trace 

.20 

.05 
43.19 

Calcite Calcite Calcite Calcite 
- 

- - 
MgO -------,---- 4.79 .28 1.00 .64 .68 20.52 Class--- 0.5.91 0.0,99 0,1.99 0,2.96 0.5.94 0.0.98 
C a 0  --...-----.. 48.99 55.62 54.32 53.69 52.28 32.84 I Magmsian 
PI@ ----------- ------ NOtW. .006 ------ ------ ---- -, CaO/MgO calcite Calcite Calcite Calcite Calcite Dolomite 

" 

'~nsoluble in acid. '98.89 percent in text. U ~ i & .  MnO , reported as trace; FeO, SrO , 
'~ncludea FeO. 'Includes insoluble. FeSz, Li@. reported as none. 
'~alculated born reported MgCOg. 

'SO'. 'KZO, MnO, reported as trace: FeO. Ti&. 
CaCO,. P or C. 

'TI&. M a ,  reported as trace: SrO. LiB, SO'. LizO. FeSz, organic matter reponed as none: 
'54.40 percent (Hodge . 1944, p . 15) . n p t e d  as none; FeSz = 0.24 percent. SIO , mere tracer not determined; Na@ = 0.11 
'lgnirion loss. 

" ~ o t a l  reported as 100.54 percent in text. TiOz. MnO. Li20. 
percenc H p  = 0.10 percent. 

' ~ ~ 0 , .  reported as trace; FeO, FeSt, reported as none: S r0  = 0.40 percent. "soz = 0.01 percent. 

115 116 117 118 119, 120 
36Ft32-12 36Ff2-3 36Ff2-20 36Ff2-14 36Ff2-15 36FP2-16 

SiOz ----,--,---- 2.76 0.12 0.38 1.22 3.10 ------ 
AlrO, ------,---- 1.33 

I c e  ) '.SO 1 . 0  '1.9 - -  
F e a  ----------- 1.04 Trace 

115 116 117 118 119 120 
36Ff2-12 36Ff2-3 36Fz32-20 36F92-14 36Fg2-15 36432-16 

COX ---- 40.73 43.67 ------ '42.62 '42.10 46.60 

'Total- 99.64 Y99.90 n[56.22] C99.211 C99.861 (99.961 



ANALYSES OF SAMPLES 

'TIVE NOTES 

[Underscored page numbers in I eference indicate source of analysls] 

Oregon-Continued 

76, 77. Jackson County. Devonian. Sec. 2, T. 87 S., R. 3 W., 4 miles south of 
town of Gold Hill. Householders quarry, Carten quarry. Analyst, 
R.C. Wells. Record 2381. lab. Nos. 7017B. 7017A. ( Diller and Kay. 
1909, p.Z,pl.2; Diller, 1914, p. 10.11 ,15 .~~ .  l7.pl.4.) Limestone. 
Index and geologic maps. Former use: Flux. lime. Possible use: Cement. 

78. Jackson County. Carbonifemus. Sec. 7. T. 41 S., R. 4 W.. aoub of town 
of Watkins. on Applegate River. Analyst, R. C. Welh. Record 2381; 
lab. No. 7045. (Dffler and Kay. 1909. p. 51. pl. 2; Dfller. 1914. 
p. 10. 11, 15. 2. 17. pl. 4.) Limestme. Index and geologic map.  
Former ure: Flux. lime. Pouible use: Cement. 

79. Jackson County. Paleozoic. Sec. 11, T. 37 S.. R. 3 W .. 5 mile, south- 
east of Gold Hill, on South Fork Kane Creek. Oregon Portland Cement 
Co. USED sample 89. ( Hodge, 1938d, p. 282. 299. 311. %.) Lime- 
stone, chip sample; overburden less than 3 ft. Large rererves. Index 
map. Former use: Agricultural, paper manufacture. 

80. J a c h  County. Paleozoic. N W ~  nec. 28. N E ~  sec. 29. T. 38 8.. 
R. 1 W., 3.8 miles southwest of town of Phoenix. Briner quarry. ( Hcdge, 
1938d. p. 299, 301.302.) Limestone, about 20 ft thick. Tonnage 
estimated. Index map, geologic section. Former we: Lime. 

81. 82. Jackson County. Paleozoic. T. 39 S.. R. 2 W.. north of Little Applegate 
River, USED samples 75. 76. ( Hodge, 1938d. p. 282. 299, 305-301. 
310,) Limestone, black. Index map. - 
81. Secs. 22-24, Bear Gulch. 
82. Sec. 23. Muddy Gulch. Use: None, depait  mal l .  

83, 84. Jackron County. Paleozoic. Sec!. 2, 10, 11, T. 41 S.. R. 4 W.. In 
Upper Applegate region. Seattle Bar depoait. USED samples 78, 79. 
( Hodge, l938d, p. 282, 299, 307-310.) General: Limestone. white. 
cream, gray; some banding; pan well crystallized: average thicknetl 
75 ft. M e x  map. 
83. ( Oregon Dept. Geology and Mineral Industrlet. 1943, p. 184, 2.) 

Mineralogy. Index and geologic map.  
85. Jackwn County. Sec. 21. T. 36 S., R. 3 W., south of Gold Hill. GaU 

Creek deposit, ( Petemn, 1958. p. 34.36.) Limestone, light-gray, to 
whlte,crystalline; in two narrow lenses. Index map. 

86. Jacluon County. S e a .  1, 2, T. 37 5.. R. 3 W., 5 miles from Gold Hffl. 
Buter quarry. (Hodge, 1944. p. 15. 88. 89. pl. 13.) Limatwe. 
compoaite ample.  Tonnage estimated. Index map. 

87, 88. Joaepblne County. [Devonian.] Sec. 19. T. 37 S.. R. 6 W. Range River 
Lime Co. Analyst, H. N. Laurie. ( Burchard, 1912. p. 683. pl. 1; 
Winchell, 1914, p. 14, 1 5 , z ,  233, 234, fig. 1.) Limestone. Index 
m a p .  Possible use: Portland cement. 

89. Josephine County. Devonian. Sec. 19, T. 37 S.. R. 6 W., about 10.5 
miles southwest of town of Grants Pan. Quarry. Analyst, R. C. Wells. 
Record 2381; lab. No. 7015A. ( DUler and Kay. 1909, p. 50.51.pl.2; 
Diller, 1914, p. 10.11 ,15 .~ .  17.pl.4.) Limertone, fouilifemus. M e x  
and geologic map,. Former use: Flux, lime. Ponible use: Cement. 

90. Josephine County. [Devonian.] Sec. 19, T. 37 S.. near range line 6 and 
7 W., south of town of Wilderville. Marble Mountain. Pacific PoNand 
Cement Co. ( Hodge. 1944, p. 15, 89, pl. 13.) Limestwe, crystalline. 
Tonnage estimated. Index map. Pooaible use: Calcium carbide nunu- 
facture, glaw production. 

91. Josephine County. [Devonian.] Sec. 13, T. 39 S.. R. 8 W .. 3 miles 
southeast of rown of Kerby. Analyst, R. C. Wells. Record 2381; lab. 
No. 7074. ( Diller and Kay, 1909. p. 51, pl. 2; Mller. 1914, p. 10, 
11. 15. s. 17, pl. 4.) Limestone. Index and geologic maps. Former 
use: Flux. Lime. Use: Cement. 

92. Josephine County. [Late( ? )  Triassic. Applegate Group.] SWi sec. 15. 
T. 38 S.. R. 5 W. Oregon Lime Products Co. quarry. USED sample 90. 
( Hodge. 1938d. p. 298; Oregon Dept. Geology and Mineral Industries. 
1942, p. 174.1 Limestone. Index and geologic maps. Use.: Agricultural. 
chemical lime. 

93. Josephine County. [Probably Applegate Group.] Ef sec. B1, T. 38 S.. 
R. 5 W., about 4 miles west of Williams. P.O. Jones quarry. Analyst. 
R. C. Wells. Lab. No. 7025. ( Dfller and Kay. 1909. p. 51. pl. 2; 
Diller, 1914, p. 10, 11. 15. 2, 17, pl. 4; Oregon Dept. Geology and 
Mineral Industries. 1942. p. 158, 2, 160.) Limertone, variegated 
black and white to pure white, crystalline; contains shale. Little overbur- 
den. Tonnage estimated. Index and geologic map.  Former use: Flux. 
lime,monumental stone. Poulble use: Cement. 

94. Josephine County. Applegate Group. NE: x c .  31. T. 38 S., R. 5 W.. 
4 miles west of Williams. Jones marble deporit. ( Ramp. 1962, p. 153- 
158.) Limesfone ( marble).white. gray sueaks. crystalline; mineralogy. - 
Average of three samples from quarrier. Tonnage estimated. Index and 
geologic maps. geologic section. Former usc: Agricultural, monumental 
stone. Possible use: Filler, pulp and paper industry, 

95 - 100. Iosephine County. Paleozoic or Juxassic. Sec. 30. T . 37 S.. R. 6 W.. 
Marble Mountain quarry. Pacific Portland Cement Go. ( Hodge. 1938d. 
p. 288; Oregon Dept. Geology and Mineral Industries, 1942. p. 161,162, 

Oregon-Continued 

163.) General: Limestone, dark-gay. uniformly fine grained; m e  
mottling; mme aragonite. Tonnage estimated. Index and geologlc m a p .  
95. Average of numerous shipmenU. Use: Cement, pulp and paper 

indumy 
96. USED sample 190A. Chip sample. Potlible we: Cement. 
97. USED sample 184A. Chip sample. Little overburden. Portible use: 

Calcium carbide manufacture, cement, glass production. 
98. USED sample 188A. Chip sample. Ponible use: Cement. 
99. USED sample 182A. Chip sample. Little overburden. Pouible use: 

Cement. 
100. USED sample 186A. Chip sample. Little overburden. P u l e  use: 

Calcium carbide manufacture. cement, glass production. 
101. Jorephine County. Sec. 19. T. 37 S.. R. 6 W., Cheney Cceek. Analysh 

VIU. D. (Winckll ,  1914, p. 14, 1 5 . 2 ,  233,234, fig. 1.) Limestone. 
Index maps. Portible use: P-nd cement. 

102. Josephine County. [T. 37 S.. R. 6 W .I. about 3 miles from Wildewille. 
Grants Pass area. Beaver Portland Cement Co. ( Miller. 1938. p. 41. 
42.) Limestone. Use: Pulp and paper industry. Posible uoe: Flux. 

103. ~ o ~ ~ h i n e  County. Sec. 29. T. 38 S., R. 5 W., about 4 miles west of 
Williams. T w e y  deposit. ( Petenon. 1958, p. 34, 97.1 Limeswne. 
Index map. 

104. 105. Wallowa County. Late Triassic. T. 2 S., R. 43 E.. about 6 miles from 
town of Lonine, Lotcine River Canyon. ( Hodge. 1938d. p. 154. 165. 
171. 176. 186- 188, 190, 192.) Limestone. Index and geologic map.  - 
104. SWi sec. 3, west quarry. USED sample 36. Deposit: Limestone, 

gray to white, fine to coarsely crystalline. Possible use: Cement. 
105. Sec. 10, south of S u v a  Creek quarry. USED sample 37. Depait: 

Limestone, medium-gray. crystalline; 20-80 ft thick in bluff. 
Former user Lime. P d b l e  use: Flux. 

106. Wallowa County. T~iau tc ,  SWi sec. 3 ( or 4) T. 2 S., R. 43 E., about 
6 mfles from Lonioe. Quarry. Analyst. I. G. Fairchild. Record D-63. 
( Moore. 1937, p. 123.129, pls. 1. 13; Wagner. 1958. p. 44, 5.) 
Limestone, light-gray, massive. thick-bedded; Interbedded with quartz- 
ites; contaim m e  Write pint.  Bulk density 2.72. M e x  and geologic 
map. Former use: Quicklime. Parible use: Cement. 

107 - 111. Wallowa County. Triassic. Secs. 19. 20. T. 2 5.. R. 44 E.. 5.5 miles 
southwen of t a r n  of EnterprSae. Paciflc Carbide and Alloys Co. quarry. 
Index map. Former use: Lime. 
107, 108. USED sampler 30. 31. ( Hodge. 1938d. p. 154, 165, 171- 

176.) Limestone. black. fine-pined. foniliferous, 
maulve. Tonnage estimated. Geologic map. 

109, 110. ( Ubbey, 1957, p. 37, 50-52.53.) Limestone, sooty-blck 
with white rplotches. bedded, f d l i f e r a u ;  strata 1-6 ft 
thick. Tonnage estimated. Use: Agriculturrl, calcium 
carbide manufacture. Pouible we: Ornamental stone. 
109. Analyst. I. G. Falrchild. Record D-63. ( Moore, 

1937, p. 123. 130 .31 ,  pls. 1, 13.) Bulk density 
2.70. Geologic map. 

111. (Wagner, 1958, p. 44.45.) Limestone, black. well-bedded. 
dense. Use: Calcium carbide manufacture. 

112. Wallowa County. Late Triutic. NEI sec. 15. T. 2 S.. R. 48 E.. on 
h m h a  River. Analyst. J. G. Fairchild. Record 63-D. (Moore. 1937. 
p. 120, pl. 1.) Limestone. bluish-gray. thick-bedded, f d i f e r o u s .  
Bulk density 2.68. Tonnage estimated. Index map. Portible uae: Local 
use only, rock impure. 

113, 114. Wallova County. Late Triassic. SWi sec. 15, T. 3 S., R. 44 E., about 
0.5 mile north of Deadman Creek. Hurricane Creek deposiu. USW 
sampler 32. 33. ( Hodge. 1938d. p. 154. 165, 168, 3. 176. 180. 
182.) Limestone. T o ~ a g e  estimated. Index and geologic maps. 

115. Wallowa County. Late Triauic. [T. 3 S.. R. 44 E.] , from creek wrh of 
Falls Creek. USED sample 34. ( Hodge, 1938d. p. 154, 165, 3, 176.) 
Limestwe. Index and geologic maps. 

116. Wallowa County. Triassic. Sec. 10. T. 4 S., R. 44 E.. Hurricane Creek. 
Analyst. I. G. Fairchild; collectors. R. W. Richarda. B. N. Moore. 
(Moore, 1937, p. 1 2 3 , E .  133, pls. 1, 13; Wells, 1937, p. 58, 2.) 
Marble, white. Bulk density 2.71. ToMage estimated. Index and 
geologic map.  Possible we: Lime, building and ornamental atone. 

117. Wallowa County. [T. 5 S.. R. 45 E.] . Marble Mountain. ( Hodge, 1914. 
p. 15.) Limestone. Tonnage m a t e d .  

118, 119. Wallowa County. Pam of secs. 8. 17-19, T. 5 S.. R. 49 E. and parts of 
secs. 24-26.9. 5 S., R. 48 E., about 10 miles north of town of 
Homestead. Big Bar deposit. ( Wagner, 1958, p. 43. 44.) Limestone, 
recrystallized, massive; thick beds; chip sample. Index map. 

120. Wallowa County. [T. 6 S.. R. 26 E.] , Wallowa Mountains, on line 
between Wallowa and Baker Counties. Analyst, I .  G. Falrchild; col- 
lector, C. P. Rou. Record C-332. ( Wells. 1937, p. 59; Weirz. 1942, 
2, 76. 2.) Dolomite. Index map. Possible use: Refractories, wurce 
of magnesia. 
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Table 10.dnalyses of samples from Washington containing more than 90 percent carbonate (Group Fl).common-rock catego?! 

[ Chemical analyses arranged by county and saatigraphic position] 

Chemical analyrer 
-- -- 

Washington 
1 2 3 4 5 6 I 8 9 10 11 12 13 

46Fz2-1 4612-4 46Fz2-2 46F12-14 46Fz2-11 46F12-12 46Fz2-13 46Fx2-17 46Fz2-18 46F12-19 46F12-22 46F12-20 46Fz2-24 
SiO* ------------ 5.98 5.48 6.10 2.31 2.68 2.10 2.63 5.53 4.51 2.73 0.65 0.51 6.23 
Insoluble --------- ------ ------ ------ - ----- ------ ------ ---, -- ------ ------ ------ ' 1 . 1  '( 1 . 1 6  '( .62) 
AlzQ ------------ I 2.04 3.50 2.16 '1.00 '.91 '.81 '.81 '1.51 '1.64 ' 1 . ~ {  1:; . O l  1.09 
FetQ------------ .25 1.46 
MgO - -- -- - - - - - - - .78 .65 .66 2.01 .31 .68 .68 .I1 .61 .93 .54 2.88 .20 
CaO -------,---, 51.01 49.99 50.06 48.95 49.61 51.11 50.30 48.83 49.42 48.10 54.52 52.05 49.95 

S--------------- ------ ------ ------ --,--- ------ ------ ---,-- ------ ------ ,----- .047 .045 .029 
Ignition loss ------- 39.93 40.20 39.60 '42.81 '42.43 '42.68 '42.81 '41.12 '41.34 '43.10 442.99) '(43.78) '(39.14) 

Total ------- 99.80 99.82 98.60 C97.161 C95.961 C97.401 C97.283 C97.131 C97.531 C96.021 C99.671 C99.191 C98.491 

Clars ------------ 3.6.89 0.10.89 2.6.89 1,5,92 1.6.89 1.4,93 1.5.91 3.6.89 2,6,89 1.7.88 0.1.98 0.1.99 3.6,90 

CaO/MgO--------- Calcite Calcite Calcite M::::ean Calcite Calcite Calcite Calcite Calcite Calute Calcite Magnenian 
l________--__-___ - -- - - - -- -- - - - calcite 

~ a s h i n g t o & ~ o G i u e g  - 

S -------------- 
Ignition 10s ------- 

Total ------ - 

------ ------ 
------ '43.82 
- -  Trace 
'44.41 ------ 
C99.79] 100.00 

CaO/MgO-------- Calcite Calcite Calcite Calcite Calcite M:zz Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
-- .. --. 

P- ----- -- --- 

h .................... -----,------------ -----, '816 '816 -,-,,,,---,- ,---,------- 
Igninon l o ~  ------- '43.53 '42.95 ---,-- 42.92 40.83 '43.16 '39.98 '42.78 '41.69 '43.15 41.55 42.92 '42.65 

- - - - - -- - - . - . - - 
Total ------- [101.75] C99.361 C58.151 C99.901 C100.081 C99.341 C99.881 C101.263 C99.921 C100.131 100.19 99.64 E99.991 

Clar  -----------, 2,0,99 0.1.97 0.3.94 0.2.92 0.3.92 0.1.98 5.4,90 2.2.97 3,3,94 O.l,99 1.4.93 0.2.97 1,Z.M 
CrO/MgO----,---, Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
_I_____ -----____I_ _ -  --- - .. 

'NU included in total. 

'~14. 
'calculated tom repated Mn. M g C 4  and(or) CaCQ. 

'sample dried at  110°-11%; ignition loss 1.0000-1.10O0C. 

'Ppa ted  as li@ and undetermined. 

'c@, calculated from repated CLCQ and MgO. 

ppm. Determinatiau su samples 34 ami 35. 
'~eported as alkali. 

Specoochemiul a n a l y n  

C The metallic elements not detected in the specaochemical analyses: Li@,Be0.~0~,K@,Sy~.CoO,ZnO,G~Ge~,A~~,YI~,~,Nq~,M~,A~,R~,Rb,WWCdO, 
I%ol.snQ .sboz.Bao .TeQ , C ~ o . L s % . c e q  . R ~ % . N & % . s m ~ 4 , E u l q . G 4 4 ~ T q 4 ~ D y 1 4 , H q 4 , R A u  .Tl&. 
PbO.Bi@I.ThOl.UOz; sample 5. Pb0 = 0.0054; rample 20. Ba0 = 0.291 

4 4 5 6 I 8 -yz ----------- 0.13 0.13 0.13 0.059 0.094 NatO------,------ ------ ----,, ------ 
TiOI -----,------ 0.015 0.016 0.011 NiO--,-----,---------- -,---, ------ ------ ------ 
VzOs ------,----- ------ .0098 .0081 ----,- ,----- CuO ,-,--------,--, ----, .0011 .0020 .W25 .W26 .0020 
Cr14 -----------, .0005 a0005 -0005 .0001 0 0 0 8  S - .052 .032 0 .019 .011 - 



ANALYSES O F  SAMPLES 

vso, ----,------,,,---- ------ ------ ------ ------ --,,-- ------ -,---- --,--- ------ -----, --,,-, ------ 
CrsQ -----,------ .0013 .00064 .0005 .0005 -0005 ---,-- .0005 0.0005 ----,- ,--,-, ------ .00099 --,--- 
MnO- -,-- -- -- -,-- .085 .078 .022 .O1 .050 .07 .10 .06 .042 .05 .045 .02 0.019 
NiO ------------- ,----- ,----- -,---, ------ -001 .0017 --,--- -,---- .001 ,---,- .001 .0026 .001 
cuo -----,------- ,0026 .6019 .0005 .00088 .00066 .00082 .0058 .OW82 3322 .W19 .0025 ,00082 .0015 
SIO ------,------ .049 .056 .017 .018 .011 .059 .0098 .0081 .021 .029 .041 .021 .ll 

DEXRIPTNE NOT= 

[Undcncored page numben in reference lodiute uwce of analysis] 

WuhIngton Washington-Contmued 

1 - 3. A~otln County. Probably Late Triaaaic. Sec. 19. T. 7 N.. R. 41 E.. m t h  bedded. Tomage uamated. Index and geologic map. geologic ucuon; 
of town of Asotin. Lime Hill. Analyst. A. A. Hammer. ( Sbedd. 1913. measured rection. P d b l e  tue: Terrazzo chipa, roof granules, dcccnadve 
p. 114. 118. 244. pl. 21; Milh. 1962. p. 239-241. 243.) Depodt: none. 
Limestone, dark-gray, f~ne-gramed, slaty. Surface sample, weathered. 
Tonnage esnmated. Index and geologic map. Ponible use1 Portland 28. Chelan County. NEi sec. 4, T. 25 N.. R. 20 E. Entiat deposit. Analyn. 
cement. under upervbion of Mark Adam, specnochemlcal analyst. C. E. H w ~ .  

Sample Cn 8-2. ( Darner, 1966, p. 18, 19, 82, 398, 410-412, 414, 441, 
4 - 10. Asotin County. Probably Late Triauic. T. 7 N., R. 47 E.. about 25 miles 6.) General: Llmmne,  white to greenish-gray, finely crystalline. thlo- 

south of town of Clarkston, Lime Hill. Ideal Cement Co. Analyst, under bedded. Sample: Chip umple, white. single specimen. T o ~ l g e  eati- 

supervision of Mark Adams; rpecuochem~cal analyst, C. E. Harvey. mated. Index and geologic map. geologlc section; m u w e d  section. 
( ~ l l l c .  1962. p. 12. 13, 239-243. 244, 252. 264, pl. 1.) General: Lime- P d b l e  ure: Terrazzo chip, roofing granules. decorative stone. 
stone, gray to llght-gray, cryptocrymlline to fine-grained; most uniu 
rfl~ceous and (or) argillaceous; beds 1/16 in.-4 A thick; toul thickneu of 29. Chelan County. [T. 25 N., R. 21 E., town of] Entiat. ( Hodge, 1944, p. 2, 
limestone in area 3.143 ft. Chlp umple of outcrop. Tonnage estimated. 51, pl. 5.) Limenone. Tonnage utlmated. lndu map. 
Index and geologic map. Popible uae: Ponland cement. 

30. 31. ChetnCounty. South-eenualputrc.  l 5mndS~ i  sec.9. T.28N.. 
4. SEf NEt rec. 19. Sample A-3, repremu 34 ft. R. 19 E.. 18 mi lu  by mad from Entiat. Gold Ridge depait. ( Danner. 
5. SWf sec. 19. Sample A-4, repre~enu 51 ft. 1966. p. 82. 398.406-G.) Llmutone. white, fine- to medium-grained, 
6. SWi sec. 19. Sample A-5, repruenu 57 ft. crysulline; conuia  a few chin quartz and mica rchin layen. Index and 
7. SW I uc. 19. Sample A-7. reprucnu 88 h. geologic map,  geologic sections. Pasible urc: Roofing granules. decora- 
8. N E ~ N W ~  KC. 30. Sample A-8. reprucnu 70 ft. tive none. 
9. NE~NW, rec. 30. Sample A-9, repruenu 74 h. 

lo. N E ~ N W ~  lee. 30. Sample A-10, repruenu 60 ft. 30. Sample taken acmn 50 ft. 
31. Compooite umple. 

11 - 15. Asotin County. Probably Late Trlauic. T. 7 N., R. 47 E.. Lime Hill. 
Ideal Cement Co. ( Mills, 1962. p. 239-242. 243.) Genera11 Limestone, 32. Chelan County. Wi rsc. 22, T. 26 N., R. 19 E., about 16 ml lu  by road 
gray to light-gray, cryptwynalline to fine-grained;  contain^ some calcite; from Entht. 1;ldlan Creek depait. Analyst, under superviaion of 
most units s~llceow and(or) argillaceau: be& 1/16 In.-4 h thck; total Mark Adam; rpecuochemical analyn, C. E. Harvey. Sample Cn 6-1. 
thickneu of limestone in area 3.143 ft. Tonnage atlmated. Index and ( D a m ,  1966. p. 16, 19, 82. 398. 406, 407, 447. 455.) Limesfone, 
geologic map. P d l e  user Portland cement. white. crysullme; chip umple uken acron 2 h. Index and geologic map. 

geologic aectiow; measured rsctlona of outcrop in area. Porlble u r r  
18. Chelan County. Pre-Ordovician. limestone in Swakane Gneh. NEf SWi Rock garden. 

aec. 10. T. 23 N.. R. 20 E.. about 5 miles north of town of Wenatchee. 
Storme depait. Analyn, A. A. Hammer. ( Shcdd. 1913, p. 111. W; 33. Chelan County. NE1 aec. 10. T. 27 N.. R. 15 E. Lucky Line claims. 
Waters. 1932. p. 604.606.609-811; Darner. 1966. p. 82,416.) Depait: Analyn, under upervisbn of Mark Mams; specaochemical a ~ l y r t .  
Limestone, white to gray, finely crysulline, mauive; at least 12 h thick. C. E. Harvey. Sample Cn 2-1. ( Danner. 1966. p. 16. 19. 82, 387. 388. 
Index and geologic map. UKI Lime. Poulble use: Portland cement. 3 9 2 . 2 ,  397,417.) Limestone, gray to whte, medium to coarsely crys- 

talline. Mineralogy. Chip umple uken acrop 100 ft. Index and geologlc 
17 - 19. Chelan County. Limeuone Ln bwakane Gneirr. Sec. 23. T. 26 N.. R. 18 E. map. 

Dry Creek depait. Analyst. under 1upe~bion of Mark Adams; specuo- 
chem~cal analyst, C. E. Harvey. (Darner, 1966, p. 16, 19. 82. 398-403, M-38. Chelan County. SW+ rec. lo. T. 27 N.. n. 15 E. Rainy Creek depodt. 
447. 465.) Mineralogy. Tornage eltlmated. Index and geologic maps. - Analyst, under upervision of Mark Adams; specuochemlcal analyst. 
Former ure: Lime. Pmb le  usel None, depait small. C.E. Harvey. ( Darner. 1966, p.16.19.82.387.393-=.397.$.) Lime- 

stone, white to gray, medlum to coarsely crystalline. Mineralogy. Tonnage 
17. Sample Cn 5-2. Limestone. white to blue-gray. crysullioe; chip ertlmated. Index and geologic map. Pwible use: Portland cement. 

sample taken acrou 100 h. 
18. Sample Cn 5-5. Limestme, white, cry~ulline: chlp umple. single 34. Sample Cn 3-1. Chip umple uken acrop 150 ft. 

specimen. 35. Sample Cn 3-2. Chlp umple uken acron 150 h. 
18. Sample Cn 5-3. Limestooe. float. 36. Sample Cn 3-3. Chip umple uken acmn 100 h. 

20. Chelan County. Holocene. NWl rec. 10, T. 27 N.. R. 15 E.. m t h  ride of 
Little We~ tchee  River. Soda Springr campground depolit. Analyn. under 
supervision of Mark Adam; rpcaochemical analyn. C. E. Harvey. 
Sample Cn 1-1. ( Darner. 1986. p. 16. 19. 82. 387. 397. W. 415. M7. 
455.) Tufa, dark-gray-brown, hard; interbedded with wh porau layers; 
at least 2 h thick; composite chip umple. Index and geologic map. 
Possible use: None, deposit mal l .  

21. Chelan County. [NWI T. 24 N.. R. 18 E.. near] town of Luvenworth. 
Alaska Marble Mountain Co. Analyst. C. R. Corey. ( Burchard. 1912, 
p. e, pl. 1.) Limestone. Index map. Use: Quarried [use not glven] . 

22 - 27. Chelan County. NWi sec. 3 and NE! r c .  4. T. 25 N.. R. 20 E. Superior 
Lime and Mining Co.. Entiat Nver limestone depait. ( Hodge. 1936d. 
p. 13. 80. 81, 83. 85. 86; Darner. 1966. p. 82, 410-412, e. 415.) 
General: Limestone, white to green, brittle with flinty appearance, thin- 

37. 38. Chelan County. NW1 sec. 14. T. 27 N.. R. 15 E. Rainy Creek depait. 
Drill hole 56. (Danner. 1986. p. 82. 387. 393-396. 391.) Limestone. 
white to gray. medium to coanely cryrulllne. Mineralogy. Tonnage eni- 
mated. Index and geologic map. Pa~lble  use: Ponland cement. [For 
other analyru from same drill hole. r e  umple 296, group 8; umples 
69. 70. group E; umples 127. 128. group FI.] 

37. Depth 131.2-138 ft. 
38. Depth 32-19 ft. 

39. Chelan County. NEI sec. 15. T. 27 N., R. 15 E. Rainy Creek depait. 
Calcium clalm. Analyst. under aupfxvbilrion of Mark Adarm; specuochemlul 
analyst, C. E. Harvey. Sample Cn 3-4. ( Darner, 1966. p.16.19.82.387. 
393-398.397.141.) Limestone, white to gray, medium to coarsely crynrl- 
line. Mineralogy. Chip umple uken acrou 10 h. Tonnage arimated. 
Index and geologic maps. Pouible ur: Portland cement. 



132 CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS I N  ALASKA, IDAHO, OREGON, AND WASHINGTON 

Table 10 . -Analyrs  of samples from Washington containing more than 90 percent carbonate (Group Fa), common-rock category-Continued -- 
Chemical analysu-Continued 

Washington-Continued -- - - - - - - - - - - - - .- - -- -- . - -- - -- 
40 41 42 43 7 45 46 47 48 49 50 51 52 

46F14-64 46F24-63 46Ffi-62 46Ffi-61 46Ffi-16 46Ffi-80 46Ffi-81 46F110-23 46Fz10-8 46F110-24 46F110-25 46410-26 46Fr10-27 
S14 ------------ 1.52 1.43 0.35 1.97 2.40 2.75 3.40 4.65 5.22 1.11 1.19 2.65 5.88 
&O, - -- ------ -- - .53 .24 .37 .21 Trace .53 .59 .99 1.02 .39 .47 .56 .48 
MgO------------ .82 .I0 .85 .78 .65 1.72 .89 19.31 2.66 1.39 .14 1.12 .26 
CaO ------------ 54.45 54.08 55.24 53.43 53.28 52.28 52.88 31.96 51.10 53.74 55.19 52.95 52.24 
P20s - - - ---- - -- - - .I25 .048 .080 .074 --,--- .030 .011 ------ .027 .005 .060 .007 .012 
Ignrhon loss - '42.76 '42.92 '43.26 '43.16 43.26 '42.22 '41.91 43.54 '40.63 '43.40 '42.98 '42.60 '41.12 

- . -A 

Total - '~100.201 '[99.42] '[100.15] '~99.621 99.59 c99.531 C99.681 100.45 C100.663 [100.04] C100.03] C99.891 C99.991 

Class ----,------, 1.2.97 1.1.91 0.1.98 2.1.97 2.1,96 2 3 . 9 5  2,2,95 3.3.91 4,3,91 0,1,98 0,1,97 2,2,96 5,1,93 

Calcite Calcite Calcite Calcite CaO/MgO-,------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Dolomite 
- -- -- - - . . - - - .- - . . - - . . .- -- - - - -. 

Washington-ConUnued 
53 55 56 57 59 60 61 62 63 64 65 54 58 . - .  .- ----___-__---- 

46F110-28 46EF110-35 46F210-29 46F110-30 46F110-31 46F110-32 46F110-33 46Fr10-1 46Frg-34 46Fr10-36610-37 46Fz10-38 46F110-39 
Si% -----------, 5.63 2.46 1.41 1.15 0.72 0.57 1.86 1.1 1.46 4.00 7.08 0.59 0.50 
&Oa - - - - - - - - - - - - .25 .96 .42 . .42 .40 .23 .27  race .39 .52 .75 .45 .29 
MgO------------ .22 1.78 .34 .26 .30 .29 .25 Trace .19 .24 .29 .30 .28 
CaO -------,---- 52.55 52.50 55.02 55.33 55.67 55.53 55.31 '55.2 54.77 53.40 51.53 54.92 55.25 
PsOs - - - - - - - - - -- - .032 .021 .006 .008 .004 .008 .013 ------ .012 .016 .012 .019 .015 
Ignition loss ------- '41.27 '42.25 '42.58 '42.41 '42.16 '42.61 '41.98 '43.4 '42.84 '41.52 '39.98 '43.42 '43.42 

p--..p.---.---.... ~ - 

Tnal  ------, C99.951 E99.971 "99.781 'C99.581 '~99.851 "99.241 C99.681 99.7 C99.661 '~99.701 '~99.641 '~99.701 '~99 .761 

C , ,  5.1,94 1.3.95 1.1.96 0.1.96 0,1.97 0.1.97 1.1.95 1.0.99 1.1.91 3.2.94 6.2.90 0.1.98 0.1.98 

CaO/MgO-,------, Calcite Calcite Calcite Calcite Calcite Calcie Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
~ - ~ ~- ~~ --- . 

Washineton-Continued 

Alzo, ----------, ] ' 3 0  ------ ------ "62 '1.32 I.50 '.37 ------ "46 "59 .38 O.54 k--:;; 
F-4 - - - ,-- -- -- , 
MgO----,-,----, .34 20.00 11.15 4.15 4.04 1.40 2.37 1.21 7.25 8.41 3.33 10.59 '.20 
0 , 54.19 31.41 41.22 49.28 46.70 52.71 51.88 '53.9 46.52 45.57 47.60 41.13 '54.51 
P@s-----------, .016 ------ ---,-- .lo3 .061 .035 .048 --,--- .046 .032 .042 .043 --,-- - 
Ignition 10s ---,--, '42.26 ------ ------ '42.17 '39.15 '41.59 '42.75 '43.7 '41.33 '42.25 '39.78 '42.12 '43.00 -- 

Total ------- ' ~99 .451 C51.411 C52.371 C100.071 C99.961 C100.101 C100.151 C98.81 C100.231 C100.521 C100.351 [99.71] m [ l ~ ~ ]  

Class ------------ 2.1.96 0.0.98 0.0.97 3.2.94 6,4.88 3,1,94 2.1.96 0,0,99 4.1.91 3.2.93 9.1.89 4.2.92 0.2.98 

Calcite Dolomite Calcareous Magnesian Magnesian 
Calcite 

Magnesian Magnesian Magnesian Calcareous 
CaO/MgO --------- dolomite calcite calcite 

pp - - - 
calcite calcite calcite dolomite 

'Sample dried at 110°-1120C: 
ignition l w  1,000°-1. 1009:. 

'A composite of samples 40-43 contained NazO = 115 ppm. 
K20 = 610 ppm , T i 4  = 60 ppm. S = 55 ppm . 

'iron and aluminum oxides. 
'~alculated from repated MgCO, and(or) CaCO,. 

' ~ 4 ,  calculated from reported MgCO, and CaCQ. 

'A comporire of sampler 55-58. this group. and sample 135 goup F1. contained 
Na&=l6Oppm. KIO=750ppm. T i Q = < 3 0  ppm, S=26ppm. 

'A compodte of samples 62-66 contained N%O = 165 ppm. KlO = 590 ppm, 
T i 4 = < 3 0 p p m ,  S=27ppm.  

' ~10s. 
' ~ 4 ,  caiculated from reported MgO and CaC4.  

'G~ganic matter = 1 percent. 

Specnochemical analyses 
C The metallic elements not detected in the specuochem~cal analynr: Li~O.BeO.~4.Kl0 .Sq4,  VI~,CoO,ZnO,GprQ4Ge~,A~Q4YI~,rQ,Nq~,M00,,A~0,Ru,~,Pd, 
cdo~~rh4.Sn4.ShOl.Te4.CnrO,BaO~La&,Ce4.R~4.N44.Sm~Os.Evn~s,G44,~44Dy~Q4H~.Er~Q4T~Q4Y~,L~Q4HQ,T.rQ4WQ4~440101h,R,Au, 
TC4.BirQ, ThQ, UOI; sample 48, 2 4  = 0.0028; sample 52. A g o  = 0.00055 1 

40 41 42 a _  45 48-  48 49 50 51 52 =. 54 
NaO ------------ ------ 0.11 ------ ------ 0.064 0.15 ,---,- ---,-- ------ -,,-,, ,,,,-- ,-,-,, ---,,- 
Ti% -----. ------ 0.0048 .012 0.006 0.004 .O13 .016 0.039 0.0092 0.0068 0.01 0.0092 0.0016 0.016 
C r r 4  ----------- .0005 .0005 .00058 .00064 .0005 .00085 .00077 .0005 .0005 .0005 .0016 ,00093 .00058 
MnO ------------ . l o  .029 .037 .055 .10 -11 .048 .02 .027 . O l e  .044 .085 .062 
NlO----_------- ------ ------ ------ ------ ---,-- ,,--,- ,---,, -,,--, -,---- -,--,- ------ ------ --,--- 
CuO ------------ .0011 .00082 .0022 .00093 .0023 .0013 .0049 .0021 .0014 .0015 .0026 .00017 .OOU 
SrO ------------ .02 .015 .O1 .011 .038 .039 7013 .019 .017 .016 .018 0 1  .013 
Pbo------------ ----,- ------ ---,-- ------ ------ ---,-- ------ -----, '------ ------ ------ ------ ------ - 

55 56 51 58 59 61 62 83 64 65 68 69 70 
Na~O------------ ----,- ------ -,---- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Ti% ----------- 0.008 0.012 0.008 0.0032 0.008 0.0084 0.0084 0.0096 0.02 0.002 0.0044 0.014 0.02 
CrrOI ----------- .0014 .00083 .0012 .0016 .0015 .0014 .0014 .0023 .0011 .0018 .0014 .00058 .0062 
MnO---, -------- .09 .09 .17 .086 .043 .10 -05 .068 .033 .OM .044 .023 .05 

NiO ------------ ----,- ------ ------ ------ ------ ------ ------ .001 ------ ,,--,- -----, .001 ,002 
CuO ------------ .0017 .0019 .0005 .00077 .00093 .0015 .0021 .0082 . O O U  .0014 .0014 .0029 .0086 

SrO-- ---- - .017 .02 .029 .017 .017 .014 .013 .012 .011 .OlS 0 1  .021 .032 

F%O------------ ------ L----- ------ ------ -,---- ------ ------ ------ .O% ,,,-,- ,,-,-, .30 ,,,-,, -- -- 



ANALYSES OF  SAMPLES 

Specuochemical analyses-Continued - -. - - - - .- - 
71 I2 74 75 76 77 1 71 72 74755__. 76 77 

NarO ---- - ------ ---,-- 0.06 0.05 0.65 0.05 NiO ----- -,---- ------ ------ ------ ------ 0.001 

Ti& ,---,------ 0.014 0.026 .014 .023 .0084 .022 CuO ---- 0.0010 0.0014 0.0017 0.0014 0.0016 .0019 

CrtO, ,-- -- .0014 .0008 .0009 .0018 .00096 .OD06 SrO ---,- .043 .032 I .032 .031 .032 .027 

MnO--- --,----,- .016 .013 .09 .062 .078 PbO ---- .011 .002 ------ ------ ------ ---,-- .078 - - - _ 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington- Continued Washlngtm-Continued 

40-43. ChelPnCounty. MortlyinSEi sec. 10, T. 28N., R. 17E.. unsurveyed. 60. Ferry County. Permian. SEi rec. 9, T. 36 N.., R. 32 E., few miles wen of 
Marble Creek deposit, Paradise claim. Analyst, under wpervbion of Republic. Union Lime quarry. ( Landes.1905 [1906]. p. 381; Mills. 1962, 

Mark Adam; spectrochemical analyst. C. E. Harvey. (Darner. 1966, p.16, p. 190. 200. 2 0 2 . 2 . )  Limestone. bluish. compacr; some calcite; 50- 

19. 82, 387. 403-405, 44'7. 455.) Tonnage estimated. Index and geologic 70 ft thick. Tonnage estimated. Index and geologic maps. Former rue: 

maps. Possible use: Terrazzo chip,  roofing granules, decorative stone. Lime. Pouible w: None, small tonnage; contains silica. 

40. Sample Cn 4-1. Limestone, crystalline. thin-bedded: bed averages 
8 h thick. Chip sample taken acrosa 280 ft. 61. Ferry County. Permian. NWf NWf mc. 15, T. 36 N.. R. 32 E.. east side of 

41. Sample Cn 4-2. Limestone, white. finely crystalline; bed less than Copper Lakes. Analyst, under supervision of Mark Adamr; specaochemical 
50 h thick. Chip sample taken acrosa 450 h. analyst, C. E. Harvey. Sample F-19. (Milk,  1962, p. 12, 13, 89, 199- 

42. Sample Cn 4-3. Limestone. crystalline; bed 40-50 ft  thick. Chip 201, 203. 244, 253, 264, pl. 1.) Limestone. gray. very fine grained. 
sample taken acros 40 ft. siliceous; 80 ft  thick in area. Chip sample from outcrop. Tonnage esti- 

43. Sample Cn 4-4. Limestone. crystalline; bed 40-50 h thick. Chip mated. Index and geologic maps. Possible use: Chemical. metallurgical, 
sample taken across 50 ft. calcium carbide manufacture; a g a r  indusuy, pulp and paper industry. 

44. Chelan County. Sec. 13. T. 29 N.. R. 20 E., town of Lakeside, north ride 62-66. Ferry County. Permian. S E ~ N W ~  mc. 5. T. 37 N., R. 34 E.. Lambert 
of Lake Chelan. Analyn, A. A. Hammer. ( Shedd, 1913, p . 1 7 3 . ~ , ~ ,  Creek area. Analyst, under aupervision of Mark Adams; specuochemical 
pl. 21; Danner. 1966. p.82.416-418,) Depoait: Limestone, white to analyst, C. E. Harvey. ( Mills, 1962, p. 12, 13, 192-195, 244, 252, 264, 
light-bluiah-gray. crysulline, stratified. uniform throughout; 30 ft exposed. 

pl. 1.) Limestone, light-gray to light-brownish-gray, very fine grained; 
Index and geologic map.  Use: Lime. Popible me: P m h d  cement. 

contuina rome chen. Chip sample from outcrop. Tonnage wtimated. 
16. 46. Chelan County. NEf , SWf , and s E ~  sec. 29, T. 29 N., R. 21 E., about 

19.5 miles by road wert of town of Chelan. b k e  Chehn deporlt. Analyst. 
under supervirion of Mark Adams; specuochemical analyn. C. E. Harvey. 
( Darner, 1966, p. 16, 19, 82, 416, 417, 447, 455.) Limestone, white, 
cryrtallloe; interbedded with achirr. Tonnage m a t e d .  Index and geo- 
logic maps, measured rection. Former we: Lime. Popibie wr None. 
deposit mal l .  
45. Sample Cn 7-1. Chip sample taken across 31 ft. 
46. Sample Cn 7-2. Composite chip sample. 

47. Ferry County. ( Probably Precambrian, Boulder Creek Formation.) [T. 39 N., 
R. 36 E.] , in hillr west of town of Orient. Kettle River Rsnge. Analyst, 
A. A. Hammer. (Shedd, 1913, p. 160, 182, 244, pl. 21; Mlllr, 1962, p. 
178.) Dolomite, white, coarse texnlre. Depait: Gray or white, fine- to - 
coarse-grained; mineralogy. Index map. Possible use: Probably none. 

48 - 51. Ferry County. Pre-Permian. late Paleozoic. S E ~ N E ~  sec. 4. T. 35 N.. 
R. 32 E.. Swan Lake area. Analyst. under superviaion of Mark Adam; 
specuochemical analyst. C. E. Harvey. ( Mills. 1962. p. 12. 13. 207- 
209, 244. 253, 264, pl. 1.) Chip sample from outcrop. Tonnage e a h a t e d .  -- 
Index and geologic map.  Parible use: Portland cement, dimension stone. 
48, 49. Limestone, white; few thin light-gray layers; coarse grained. 

Samples F-22 and F-23. 
50. 51. Limestone, white1 some gray and pale-yellow layen; coarse 

grained. Samples F-20 and F-21. 

52, 53. ferry County. Permian. NEiNEi sec. 4, T. 36 N., R. 32 E., 3 miles west 
of town of Republic. Doblasue property. Analyst. under supervision of 
Mark Adams; specuochemical analyst. C. E. Harvey. Samples F-1, F-2. 
( Mills, 1962, p.12.13,199.~0.244.252.264.pl.l.) Limestone, gray, very 
fine gained, massive. Chip sample from cutcrop. Tonnage mtimated. 
Index and geologic map.  Possible use: None, rock impure, small tonnage. 

54. Ferry County. Permian. NW i NW 4 sec. 5, T . 36 N . . R. 34 E.. 9 miles 
southeast of Republic. lron Mountain district. Analyst, under supervision of 
Mark Mams; specuochemical analyst. C. E. Harvey. Sample F-38. 
( M U ,  1962, p. 12, 13, 204, 244, 253, 264, pl. 1.) Limestone, cream- 
white to light-gray, fine-grained, slightly argillaceous, bedded; deporit 
35 ft thick. Chip sample from outcrop. Tonnage estimated. Index and 
geologic map. Possible use: Ponland cement. 

55- 59. Ferry County. Permian. SEI sec. 9, T. 36 N.. R. 32 5..  about 4 miles 
mthwest of Republic. Union Lime Co.. quarry abandoned. Analyst, under 
supemision of Mark Adams; specuochemical analyst. C. E. Harvey. ( Millr. 
1962, p. 12.13.199-~,202.203,~.253,26rl,pl. 1.) Limestone, gray. 
very fine grained; m e  calcite. deposit ranges from 50 to 70 ft in thicknes; 
overburden. Chlp sample from outcrop. Tonnage estimated. Index and 
geologic maps. Possible use: None, m a l l  tonnage, containa silica. 
55. Sample F-31 represents 3 h. 
56. Sample F-32 represents 28 ft. 
57. Sample F-33 reprerenu 20 ft. 
58. Sample F-35 represents 42 ft. 
59. Sample F-36 represents 40 ft. 

~ ~ 

Index and geologic maps. Portible use: Portland cement, filler. 
62. Sample F-10. 
63. Sample F-11. 
84. Sample F-12. 
65. SampleF-13. 
66. Sample F-14. 

67. 68, Ferry County. Permian. Probably rec. 18. T. 37 N.. R. 34 E.. near top of 
Cooke Mountain, Belcher district. Analyst. I. G. Fairchild. ( Bancroft. 
1914, p. 1,s. 15, 39, 42, 168, 169; Mills. 1962, p. 1 9 2 - 3 . )  Ton- 
nage estimated. Index and geologic maps. Possible use: Portland cement. 
filler. 
67. Dolomite. 
68. Limestone, dolomitic. 

69. Ferry County. Permian. SWiSWi sec. 31. T. 40 N., R. 34 E. Vandiver 

property. Analyn, under supervision of Mark Adams; spectrochemical 
analyst, C. E. Harvey. Sample F-15. ( Mills, 1962, p. 12, 13, 187,18'J, 
244, 252, 264, pl. 1.) Limestone. light-gray, fine-grained, massivc; - 
50 ft aampled. Chip sample from outcrop. Index and geologic maps. 
Povible use: None, rock impure. 

70 - 72. Ferry County. Permian or Triassic. N E ~  NWi sec. 31. T. 40 N.. R. 34 E.. 
Little Gommus Creek area. Analyst. under supervision of Mark Adarnr; 
specuochemical analyst. C. E. Harvey . ( Mills. 196'2. p. 12. 13. 137-189. 
244. 262. 264, pl. 1.) General: Limestone. gray. fine-grained; coiitairrs - 
blebs of white silica and black chen. Chip sample from outcrop. Index 
and geologic map. F'ouible use: None. rock impure. 
70. Sample F- 16. 
71. Sample F-17. 
72. Sample F- 18. 

73. Ferry County. Permian and Triassic. NWl SWl sec. 6, T. 39 N., R. 34 E., 
2 miles northean of town of Curlew. Owner: W. B. llulphrey. ( Mills. 
1962. p. 187.190. pl. 1.) Limestone, white. fine- to coarse-grained; 
massive. Tooluge estimated. Index and geologic maps. Use: Probably 
none, deporit m r l l .  

74 - 77. Ferry County. Trirmic. SW 4 NW: scc. 17. T. 40 N.. K. 34 B . ,  a b o ~ ~ t  2.5 
miles aouthwea of town of Danvillc. Analyst, under superv,rio~~ of 
Mark Mamr; apectmchemical analyn. C. E. Harvey. ( Milla. 1962. p. 12. 
13. 188-188. 244. 252. 264, pl. 1.) Limestone, white to L~ght-gray . 
medium-grained. Chip ample  from mtcrop. h~dcx and geologic map.  
Pooible use: None, rock impure. 
74. Sample F-3. 16. Sar~iple F-8. 
75. Sample F-7. 78. Sanrplc F-9. 

78. Ferry County. [ NW i NW i T. 36 N., R. 33 E.. near] Republic. Republic 
Gold Mines and Lime Worka. Analyst. S. G. Dewsnap. ( Burchard. 
1912. p. 694, pl. 1.) Llmestone. Index map. Use: wartied [use 
not given] . 
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Table 10.-Analyses of samples from Washington containing more than 90 percent carbonate (Group F3,common-rock category-Continued 

Chemical analyses-Continued 

Washington-Continued 
19 80 8 1 82 83 84 85 86 81 88 89 90 9 1 

46Fz10-10 46Fll0-5 46Fz15-1 46Fz16-8 46F'lI-59 46Ft17-57 46F117-60 46F217-61 46Ft17-62 46Fz17-58 46F217-1 46Fz17-2 46Fz17-5 
SiOt --------,--- 1.10 0.6 1.50 3.14 Trace 1.48 0.90 0.96 1.00 1.18 0.02 0.18 3.00 
AlrOs - --- -- -- - - - 
Fe@, -- -- -- -- --- ] '1.00 

MgO --------,--- 1.50 
a 55.00 
H , o  ------------ ,----- 
MnO--------,--- ----,- 
P ----------,,-- ,----- 
SO' ------------ ' ~ r a c e  
Ignition l o r  ---,--- ------ 

------ 
Trace 

'55.0 
'1.2 

------ 
Trace 

 race 
s43.2 

------ [ ] r a c e  l.54 l.40 ( ::: .07 1 l.36 { ::: 
------ .25 Trace 2.16 .04 .22 .32 3.64 1.13 

Total ------- C58.60 I 

Al@' --,,---- -- - } 1.52 .16 '1.50 1.15 -,-,-,------------ '.40 '-66 '.44 '.48 '.54 '.41 
Fe20, ---- ---- --- 
FeO ,----------- ------ ,----, -,-,-- ------ ------ '. 18 -,---- ------ ------ ------ ------ ------ ------ 
MgO ----------,- 1.30 1.98 1.50 ------ ------ -----, ,----- "21.66 "21.42 u21.50 "20.59 u20.43 "20.35 
CaO ---,-------- 53.38 53.30 54.32 '52.94 '55.09 '54.62 '53.44 30.80 30.95 30.81 31.40 31.60 31.65 
HIO - ---------- - --- -- - ,-- --- ------ '3.20 .58 .84 -,---- ------ ----,- ------ ---,-- ------ 
P ,------------- ------ ------ ------ ------ ------ -----, Trace ------ ------ ------ ------ ------ ------ 
Ignitionlow ------- 40.92 43.86 -,---, '41.56 '43.25 '42.88 '41.96 '46.15 '46.33 '46.11 '41.19 '47.13 '47.17 

Total ------- 99.16 99.10 C58.521 99.55 100.00 100.17 C91.611 100 .OO 100 .OO 100 .OO 100.00 100 .OO 100 .OO 

Clam ------------ 0.4.92 0.0.99 0.2.93 0,4,94 l , l . 9 8  1.1.98 2.0.95 0,1,98 0,1.91 0,1,98 0.1.99 0.1,99 0,1.99 

Q Calcite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite - 
Warhingtoo-Cmtfnued 

105 106 10 I 108 109 110 111 112 113 114 115 116 117 
46F122-8 46F122-9 46F122-10 46FP2-11 46F122-12 46F122-13 46FtZ2-14 46Fz22-15 46Ft22-16 46F222-17 46Fz22-16 46Fz22-19 46Ft22-20 

SiOt -----,------ 0.48 0.96 0.30 0.56 0.68 0.50 0.34 0.30 0.46 0.60 0.38 0.58 0.56 

wSm ----------- .88 .99 -48 .65 .62 .56 .52 -77 .92 .64 .82 .78 .86 

M ~ O "  ----------- 20.19 19.19 20.49 20.41 20.65 20.50 20.33 20.31 20.42 20.19 20.18 20.27 20.23 
CaO -----,-,---- 31.60 31.74 31.59 31.40 31.11 31.45 31.69 31.61 31.30 31.62 31.12 31.50 31.50 

Ignition 10s' ------ 46.85 46.52 41.14 46.98 46.94 46.99 41.12 41.01 46.90 46.95 46.90 46.81 46.85 

Total ------- 100 .OO 100 .OO 100.OC 100.00 100.00 100.00 100.00 100 .OO 100.00 100 .OO 100.00 100.00 100.00 

Class -------,---- 0.1,98 0,2.98 0,1.99 0,1.99 0.1.98 0.1.99 0.1,99 0.1,gg 0.1,gg 0 , 1 , g g 0 , 1 , g g  0,1,g8 0,1,g8 

CaO/MgO--------- Dolomite Mornire Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 

Washington-Continued 

118 119 120 12 1 122 123 124 125 126 127 128 129 130 

46F122-21 46F222-22 46F222-23 46Fz22-24 46Ft22-25 46Fz22-26 46Fz22-27 46Fz22-28 46F122-29 46F222-30 46F122-31 46FP2-32 46Fz22-33 

SiO, -----------, 0.30 0.20 0.22 0.41 0.55 0.88 0.44 0.62 0.06 0.40 0.30 1.18 1.46 

wsm ----------- .50 .44 .43 .32 .44 .51 .I8 .86 .52 .83 .I4 1.22 1.06 

M ~ O "  ----------- 20.40 20.61 20.68 20.59 20.41 20.11 20.20 20.07 20.56 20.28 20.43 19.46 19.64 

CaO ------------ 31.65 31.50 31.40 31.50 31.45 31.65 31.61 31.65 31.60 31.55 31.50 31.84 31.56 

lgnition l o r  ' ------ 41.15 41.25 41.21 41.18 41.09 46.85 46.91 46.80 41.26 46.94 47.03 46.30 46.28 

Total ------- 100.00 100 .OO 100.00 100 .OO 100.OC 100.00 100 .OO 100.00 100.00 100.00 100.00 100 .OO 100.00 

Class ------------ 0.1.99 0.0.99 0.0,99 0,1,99 0.1.99 0.1,98 0.1.99 0.1,98 0.0.99 0.1.99 0.1.99 0.2.98 0.3,97 

CaO/MgO--------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolanite Dolmite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 

See following page for footnotes. 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTE3 

[Underscored page numbers in reference indicate source of analysis] 

Warhlngton-Continued Washington- Continued 

79. Ferry County. IT. 36 N.. R. 33 E.]. town of Republic. ( Hodge. 1944, 95. King County. [T. 23 N., R. 4 E.. town of Tukwila] , Tuckawila. Pacific 
p. 15. pl. 5.) Limestone. Index map. Coast Portland Cement Co. Analyst, R. A. Heath. (Burchard, 1912, 

p. 695, pl. 1.) Limestone. Index map. Uae: Quarried [use not given]. 
80. Ferry County. [T. 37 N.. R. 32 E.], between towm of Republic and 

Wauconda. Analyst. S. G. Dewsnap. (Lnndes. 1902, p. 28. 2.) Lime- '36. King County. [Pwibly T. 24 N., R. 8 E.. near town of Snoqualmie.] 
stone, bluish, compact; checked with light-blue granular marble. Use: Snoqualmie Co. Analyst, G. A. Bethune. ( Bethune, 1891, p. 100-102; 
Lime. Bethune. 1892, p. J3.) Limestone. Use: Lime. 

81. Inland County. Pacific Lime Co. ( Bethune. 1891, p. 100-102.) Limestone. 
Possible use: Lime. 

82. Jefferson County. Holocene. Sec. 24, T. 27 N., R. 5 W., about 3 miles 
up West Creek from its junction with hewal l ip r  River. ( Danner, 1966. 
p. 82. 444.) Tufa. white, chalky; maximum rhicknw about 5 in.; com- 
paite sample. Index and geologic m a p .  Pmaible use: None, depait 
small. 

83. King County. Permian. Sec. 12, T. 26 N., R. 10 E., about 2 miles north- 
west of town of Grotto. Bulng depmlu. ( Damer. 1986. p. 82, 360. 372- 
374. 375.) Limestone. crystalline; composite sample. Tonnage estimated. - 
Index and geologic m a p ,  geologic sectioru. Parfble we: None, deposit 
small. 

84- 87. King County. Permian. NWt aec. 13. T. 26 N.. R. 10 E.. Palmer Moun- 
tain. (Danner. 1966. p. 82, 360. 383. 369, 370. 371. 372.) Limestone. 
black to dark-bluiah-gray to white, finely crystalline. Tonnage ealmated. 
Index and geologlc m a p ,  geologic section. 

84. Roche Harbor deposit. Calcite Placer claims. Sample uken 
acrou 100 h. Former ure: Cement. Pouible user Decorative 
stone. 

85. Carbonate Placer claim. Sample uken a c r w  35 ft. Urn: None. 
deposit mal l .  

86. 87. Carbonate Placer claim. Use: None, deposit unall. 

88. King County. Pennian. NWt sec. 13, T. 26 N.. R. 10 E.. Palmer Moun- 
taln. Marble Cliff claim. ( Darnu, 1966, p. 82, 360, 363, 370, a.) 
Limestone; sample uken acrma 50 ft. Index and geologic map. Poribk 
Me: None, deporlt mal l .  

89- 91. King County. Permian. Sea. 13, 24. 25. T. 26 N.. R. 10 E., about 2 
miles southwest of Grotto. Nonhwestern Portland Cement Co. ( Hodge. 
1938d, p. 13, 69. 73, 74.2; Darner. 1986, p. 82. 359. 360. 362, 363, 
367.368.) General: Llmenone, ranges from pure white to dark-(pay-blue; 
fine gralned for m a r  part but recrystallized ln places; mineralogy. Tonnage 
estimated. Index and geologic map.  Former u r :  Cement, deposit now 
depleted. 

89. USED sample 2058. 

92, 93. Klng County. Permlm. Seu.  13, 24, 25, T. 26 N.. R. 10 E.. 2 from 
town of Baring. Grono depolio. Analyst, A. A. Hammer. ( Shedd. 1913. 
p. 235. 244. pl. 21; Danner. 1966. p. 82. 359. 360. 362. 363. 367. 
368.) Limestone, finely crystalline; stratified in some places; 1 W  A - 
expored. Mineralogy. Tomage estimated. Index and geologic map. 
Former UK: Cement. deposit now depleted. 

92. Limestone. dark-gray . 
93. Limestone. white. 

94. Klng County. Permian. ( D a ~ e r .  1968). [T. 28 N., R. 11 E.1, near 
Grono. ( Hodge. 1944, p. 2, pl. 6.) Llmutone. Tonnage estimated. 
Index map. 

Footnotes of analyses on preceding page: 

'wa. 
~ ~ a l c u l a t e d  from r e p r e d  CaCOa or Fe. 
'0rganic maner and water. 
'~oiawre,  not included h foul.  
'Reported as manganese. 
'~eported as SO:. 

97. KiWm County. [SEi T. 19 N.. R. 15 E.]. Cle-Elum. Analyst. 
G. A. Bethune. (Bethune, 1891. p. 100-102; Bethune, 1892, p. g.3.) 
Limestone. Use: Lime. 

98. Kittitas County. [T. 22 N., R. 15 E.] , about 20 miles northwest of town 
of Rdyn. ( Hodge. 1935c, p. 2.) Limestone. Possible use: Flux. 

99 - 130. Lincoln County. Cambrian, Old Dominion Limestone. T. 28 N., R. 38 E., 
Old Fort Spokane area. ( Bemen. 1944. p. 7. 26-28, pl. 6 or 9; 
B e ~ e n .  1945, p. 3.) Deposit description: Dolomitic marble, white. 
medium- to coane-grained. Stratigraphic thickness posibly 5.000-6. O W  
ft. Overburden. Frerh sample from outcrop, fragments taken every 5 A. 
usually for a length of 50 A. TOMage estimated. M e x  and geologic 
map.  Pwible we: Ceoeral wo of dolomire, source of magnula. 
refracuxiu, cnubed m e .  

99- 102. NWtSWt aec. 15. Pacific Coad Marble Co. 

99. Sample 461. 
100. Sample 468. 
101. Sample 469. 
102. Sample 470. 

103 - 106. S W ~  S W ~  mc. 15. Pacific Coast Marble Co. 

103. Sample 498. 
104. sample 499. 
106. Sample 500. 

106 - 113. N E ~ S E ~  ~ c .  16. Pacific Coast Marble Co. 

114. 116. S W ~ S E ~  r c .  16. Pacific Coast Marble Co. 

114. Sample 471. 
115. Sample 472. 

116- 128. S E ~ S E ~  rec. 16. Pacific Coat  Marble Co. 

129, 130. N W ~ N E ~  r c .  21. Owner: C. A. tlren. 

129. Sample 454. 
130. Sample 465. 

'Reported as sulfur. 
'co:, calculated from reported MgCq and ( o  , CaCOa. 

Alao reported as insoluble. 
"Iron and alumina, 
" B ~  difference. 
u950.- 1.000*Ci also called CO:. 
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Table 10.--Analyaer of samples from Washington containing more than 90 pexcent cubolute (Group Ft),common-rock category--Continued 

Chemical analyaea-Continued 

Si@ ------------ 1.06 0.84 '0.31 '0.80 '0.72 0,14 0.18 0.28 0.32 0.44 0.12 0.82 1.30 

R&aa - - - ,- -- , - - - - .98 1.02 .46 .80 .52 .40 .47 .42 .76 .38 .66 .86 .80 
0 '  , 19.98 19.96 21.21 21.05 21.55 20.41 20.52 20.44 20.19 20.34 20.39 20.03 19.80 
CaO ------------- 31.44 31.72 31.33 31.05 30.67 31.78 31.60 31.65 31.10 31.70 31.35 31.56 31.60 
Ignition lon4 --,,--- 46.54 46.66 46.69 46.30 46.54 47.21 47.23 41.21 47.03 47.14 46.88 46.73 46.50 

Total - -  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

a - 0,2.98 0,1,98 O,l.98 0,1,91 0.1,91 0,0,99 0.0.99 0.0.99 0.1.99 0.1,99 0.1,98 O,l.98 0.2.98 
CaO/MgO,-------, Dolomlte Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolmlte Dolomite Dolomite Dolomite Dolomite Dolomite - 

Warhing~~~-Coafinued 
144 145 146 141 148 149 150 151 152 153 154 155 156 

46422-47 46422-48 46F122-49 46F122-50 46F122-51 46Ft22-52 46F122-53 46F124-24 46Ffl-188 46F#-189 46FfiO-190 46Ffl-191 46~@-1= 

S i 4  ------------ '1.28 '1.84 6.68 0.62 0.53 0.35 0.20 2.24 1.29 1.20 0.34 3.98 3.45 
P& ----------,- '-56 l.84 aa.41 '.I0 l.44 l.47 l.64 4.00 .49 .34 .38 .I9 .86 
0 '21.09 '20.15 21.19 '20.35 '20.54 '20.72 '20.50 2.28 10.90 3.22 3.23 .74 .80 
a , -  30.81 30.92 31.09 31.32 31.40 31.26 31.50 49.05 43.73 51.96 52.24 52.69 53.14 
P1O' -,-----,---- -,---- ------ ------ --,--- ,----, ------ ,--,-- ----,- .014 .011 .021 .055 .075 
Ignition l a s  ,-----, '46.20 '45.65 '46.83 '46.81 '41.09 '47.20 '41.16 41.32 '44.57 '43.45 '43.91 '41.80 '41.94 -- -- 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 98.89 C100.991 C100.191 C100.121 C100.061 [100.06] 

a 0,2.91 0.2.95 0.1.98 0.1.98 O,l,99 O,l.99 0.0.99 0.4.92 0.1.97 1.1,97 0,1,98 3,2.94 2.3.95 

CaO/MgO,-------, Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Calcueour Magnerian 
calcite dolomite calcite calcite 

Calcite Calcite 

MgO-,-,-------- .54 .I2 .24 .14 .16 .31 .I8 .24 .23 .28 .25 5.56 *.91 
CaO -,-,-------- 53.51 53.33 54.62 55.52 55.51 54.93 52.15 54.95 55.67 .55.41 55.46 48.10 '53.38 
Hao- --,-------- ------ ------ ---,-- ------ ----,, ,-,--, ---,,- ,----- ,-,,-- --,-,- -----, ------ .35 
Plos ------------ .075 .058 .006 .017 .028 .005 .OlO .029 .Ol9 .019 .Ole .041 .08 
Ignitionloo ------- '42.45 '42.28 '42.98 '42.26 '43.54 '43.11 '41.98 '43.25 '43.42 '43.32 '43.49 '42.15 '42.89 

Total C99.841 C100.061 999.841 u~99.71] C99.883 C100.061 [100.12] q99.881 q99.973 uC99.64] C99.971 C99.591 C99.111 

a - 1,3,96 2,2,95 1.1.97 1.1.96 0.0.99 1,1,98 2.3.06 1.0,98 0.1.99 0.1.98 O,l.99 2.1.93 (1,2)97 

CaO/MgO,--,,---- Calcite Calcite Calcite Calcite Calcite Calcite Calclte Calcite Calcite Calcite Calcite Mw~y: Calcite 

Washln~ton-Continued 

40-260 40-246 40-241 40-244 4 1  
S i  , 6.2 - 1 4.90 0.42 1.40 1.80 3.56 1.51 0.96 
&O'--,--------- ------ ------ ------ ------ ------ .31 .a1 .I6 .28 .60 2.04 .33 .20 
MgO------------ '.5 ------ --#y3- -T&r9- -T&r1- .28 .40 .26 .I0 Trace Trace .89 .53 
CaO ---,-------- '51.4 '55.2 54.92 52.83 55.59 54.43 54.62 52.56 54.37 54.80 
Pl05 -,-,---,---, ,-,--- ------ ------ ---,-- ,-,,-- .W6 .014 .W5 .011 ------ ----,, .006 .004 
Ignition l w  ------- '40.9 '43.4 '43.4 '43.0 '43.0 '43.15 '41.46 '43.43 '43.19 41.68 40.88 '43.07 '43.34 

Total --,---- C99.01 C98.61 C98.13 C97.91 C91.7lC100.011 C99.901 C99.861 C99.951 98.90 99.04 C99.921 C99.831 
a , ,  6.0.99 0.0.99 0.0.99 0,0.98 0.0.96 1.1.98 4.1.94 0.0.99 1.1.96 1.2.95 0.6.92 1.1.96 1.1.98 
CaO/MgO -,-,---- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

'Also repute4 a8 imoluble. 'sample dried a t  110'-112T;igaitton lorr u 1.000*-1.100%. '~alculated fran repatcd MgCQ &(a) CaC4.  
'iron and alumina. ' Insoluble. ' ~ 4 ,  calculated t o m  repaned MgCO' and CaC4.  
'By difference. 'boa. =A composite of nmpler 159.160.164-166 contained 
'950~-1,000.~; also called C 4 .  ' Reponed a8 iron oxide. Na# = 170ppm. KrO = 720ppm.TiQ = < 30 ppm; S=16ppn 

Spectrochemica1 analyrer 
[ The metallic elemenls not detected in the specvocbemical aaalyds: ~ O , & 0 , ~ ~ , K ~ O . S y Q . N i O , C c O , Z n O , G ~ , G e Q , A ~ ~ , Y a ~ , Z ~ , ~ O 6 , ~ ~ , ~ ~ ~ , ~ , ~ , ~ , ~ d ~ ,  
~ ~ ~ ~ ~ S ~ ~ ~ ~ ~ O ~ ~ ~ ~ ~ . C ~ ~ . ~ ~ O ~ L . ~ ~ , C ~ ~ . ~ ~ ~ N ~ ~ ~ , S ~ ~ ~ . E ~ Q . G ~ ~ ~ ~ Q . D ~ ~ , H ~ ~ , ~ ~ @ . T ~ ~ , Y ~ ~ ~ L ~ ~ , H Q , T ~ ~ ~ W ~ ~ R ~ ~ ~ , O I , ~ , R ~ A U , T ~ ~ I , I ~ O ,  
Bifi,TM)I.U4; for sample 160, PbO = 0.009 percent I 

152 153 154 155 156 158 159 160 161 162 157 - 
NasO ----,--------,- ,,- ------------ ------ ---,-- ---,-- 0.15 0.09 0.09 0.05 -,---- ------ -----, ------ 

VaO, ---,--------,--,----------- ------ ---,-, .003 ----,- ,---,- ----,, --,--, .003 A03 --,--- ----,- 
CrrQ ,--,-----------,--,-------- .00035 .00048 .00042 .00064 .0005 .0005 .0005 .0017 .00086 .00086 .0028 
MnO- --,- ------------ ----------- .0094 .01 .0079 .036 .028 .034 .039 .036 .061 .04 .021 
CuO ............................ .0027 .0020 .0012 .0014 .W12 .0012 .0011 .0016 .0014 .00088 .00077 
SrO ----------,------------------ .15 .12 .14 .14 .13 .15 .14 .0096 .0088 .014 .017 
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Specoochemical analyses-Continued 
163 164 165 166 167 168 175 176 177 178 18 1 182 

N~O------,,----------- ----A, ------ ------ ------ ------ ------ ------ ------ -----, -,---- 0.14 ------ 
T i 4  ,-----------,---,-- 0.018 0.0036 0.0088 0.012 0.0096 0.03 0.014 0.0048 0.0036 0.0096 .12 0.006 
VsOs -----,---------, ,-- .003 --,- -- a003 ------ - ----- ------ -,-,-- ,,-,,- , --,, , ------ .0073 ------ 
CrsQ ---,-,---------,,-- .0012 .00051 .0014 .00096 .0016 .0008 .0022 .0014 .0015 .0023 .0019 .0018 
MnO-----------------,-, .12 .032 .047 .043 .12 .078 .048 .035 .031 .056 .079 .024 
CuO ,-----,,----,--- ,,-,- .0021 .0015 .00071 .0020 .0016 .001 .0018 .0013 .00093 .0019 .0016 .00099 
SrO ----,-------,-,-- a,-- A14 .ll .012 .013 .016 .027 .02 0 1  .013 .012 .017 .02 

DESCRIPTIVE NOTES 

[Uoderrored page numben in reference Indicate w c e  of alulyaial 

Warbington- Continued 

131 - 150. Lincoln County. Cambrian. Old Dominion Limestone. T. 28 N.. R. 36 E., 
Old F M  Spokane area. ( 8eMett. 1944. p. I. 26-26. pl. 8.) Deposit 
description: Dolomitic marble, white, medium- to coane-grained; 
stratigraphic thlcknerc po~ib ly  5.000-6.000 ft; overburden. Fresh umple 
from outcrop, fragments taken every 5 ft, umally for a length of 50 ft. 
Tonnage estimated. Index and geologic maps. Ponible use: General 
u r u  of dolomite; wurce of magnesia. refractories, crushed stone. 
131- 135. NWfNEf sec. 21. Owner, C. A. Olaen. (Bemea. 1945. 

p. 11.) 
131. Sample 456. 134. Sample 459. 
132. Sample 457. 135. Sample 480. 
133. Sample 458. 

136 - 141. N E ~ S W ~  aec. 21. Owner, C. A. Ohen. ( B e ~ e t t .  1946, 
p. 13.) 

Spmple Snmple 
136. 461 139. 464 
137. 462 
138. 463 

142- 150. NWjsWf aec. 21. 

p. 13.) 
S.mple 

142. 445 
143. 446 
144. 447 
146, 446 
148. 449 

Owner, W. F. Pierce. ( Beaneft, 1945. 

151. 0kanog.n Cwnty. Paleozoic. T. 35 N.. R. 26 E., 1.5 m l l u  wut  of 
town of Riveraide. Arulyn, A. A. Hammer. ( Shedd, 1913, p. z. 161, 
245. pl. 21; Landes, 1934, p. 1 M l . ' l W 8 . ~ . )  Llmstonc. brownlh- 
blue; thin overburden. Index map.  Pasible wx FwrUand cement 
[implied]. 

152 - 154. Okanogan County. Lad ?) Permian, middle pan of h r c h l a t  [Group]. 
NEt aec. 25. T. 38N.. R. 26E.. about5m~unonhwutofrovnof  
Tonaaket. Caywe Mountain area. Analyn, undu aupe~il lon of 
Mark A d a m  specuochemical analyr. C. E. k e y .  ( Mlllr. 1962. 
p. 12, 13, 224-236, 227, 246, 255, 264, pl. 1.) Lime-, white to 
light-gray; alternating with beds of dolomite. Cbip umplw from outcrop, 
together reprecent 150 ft. Index and geologic map.  PoPible use: 
Probably none, rock impure. 
152. Sample 0-37. 
153. Sample 0-38. 
154. Sample 0-39. 

155- 158. Okanogan County. Middle part of Anarchiat [Group]. SWf aec. 25. 
T. 36 N., R. 26 E.. about 5 miles northwut of Tonuket. Analyst. under 
superviaion of W d t  M a i m  apecuochemical analyst. C. E. Harvey. 
( Milla, 1962, p. 12, 13. 224-226, 227.245. 255, 264. pl. 1,) Lime- 
stmc, medium m dark in co la ,  fine-grained, chin-bedded; calcite 
suingen. Chip m p l u  fmm outcrop. together repwent 200 h. Index 
and geologic map. Poclible we: Portland cement. 
155. Sample 0-40. 157. Sample 0-42. 
156. Sample 0-41. 158. Sample 0-43. 

Washington- Continued 

160. Sample 0-28 represents 25 ft 
161- 163. Nf aec. 10. Limestone. light- m medium-py, very fine 

grained, murlve; weathers gray; c o n t a b  m a l l  mount of 
sillca . 
161. Sample 0-24 repreaenu 55 ft. 
162. Sample 0-25 reprerenu 43 ft. 
163. Sample 0-26 repreaenu 43 ft. 

164- 167. Center see. 35. Limeatone. light-gray to gray, medium- 
to thin-bedded. 
164. Sample 0-29. 166. Sample 0-31. 
165. Sample 0-30. 167. Sample 0-32. 

168. Okanogm Caunty. Robably Devoruan, C a h n t f e r w ,  or Mewwlc. Covda  
Group. SWfSEf rc. 16, T. 33 N., R. 26 E.. about 0.75 mile wutheut 
of town of Okanogan, Iackan Bune. Colville Indian Reaervarion. aban- 
doned quarry. Analyst, undet supervirlon of Mark Adams; spectrochemi- 
cal analyst. C. E Harvey. Sample 0-75. ( Mills, 1962. p. 12. 13, 
228, 229, 246, 256, 264, pl. 1.) Limestone, white to light-gray. 
coarse-grained, rllghtly micaceow. Chip grab umple. lndex and 
geologic map. Possible uae: None, deposit small, rock impure. 

169. Okanogan County. Cwada Group. s W ~ S E ~  rec. 16. T. 33 N.. R. 26 E.. 
about 0.75 mlle touthean of Ohnogan. Jackau Butte. ( Hodge, 1938d. 
p. 1 3 . 2 ;  Millr. 1962. p . 2 .  229.) Limeatone. General: Wrble. 
green, wNte; mineralogy. Total rhickneu about 200 h. Index map. 
Former uae: Lime. Poulble use: None. 

170- 174. Okanogan County. Carbooiferotu. Center aec. 20, T. 39 N., R. 29 E., 
2.5 miles nonh of town of Havlllah. Bunch-Wildumuth property. ( M U ,  
1962. p. 211.216-217.) Gewal r  Limeatone. gray to light-gray, me- 
pW, chin-bedded; cootah, calcite and quam. Tonnage utlmrted. 
I d e x  and gedoglc map. Pasible w: None. deposit mal l .  

170. L k n u t m .  c o m p d t e  umple. 
171 - 174. Analyst. W. H. On; collector. Walter WUdemuth. 

176 - 178. 0lunog.n County. Orbdfetuua. k c .  20. T. 39 N., R. 29 1.. 2.5 m i l u  
oorth of tl.viIl.h. Analyst. under a u p u v ~ w  of W r k  A d a m  spccmr 
chemical uulyn.  C. E. Harvey. ( W. 1982. p. 12, 13. 215,216, 
217, *. 255. 264, pl. 1,) m-, gray m light-gray, fine-grained. 
thln-bedded; conuiac: calcite ud quanz; depcdt r q w  from 50 to 76 ft 
in chicknu. CNp sample fmm outcrop. Tonnage -bated.  1rde.x a d  
geologic map.  Pouible we: Portland cement, mlnual filler. pulp and 
paper lodumy, builders' lime, ceramic whiflng; d e p d t  mall. 
176. 176. WE1 SWt aec. 20. Samples 0-33. 0-36 represent 75 h. 

177. NEi SW t ~ c .  20. Sample 0-34 reprereno 40 h. 
118. SEt r c .  20. Sample 0-35 repreaenu total thickneu in area; 

50 h. 

159 - 161. Okanogan County. Middle part of Anarchiat [Group]. T. 39 N., R. 26 8.. 161. 182. 
about 6 miles southwest of town of Oroville. Sinlahekln diauict. Reed 
property. Analyat, under superviaion of Mark Adams; rpectrochemical 
analyst, C. E. Harvey. (Mills. 1962, p. 12. 13. 221-229, 224. 245. 
254, 264, ph. 1, 7.) Chip sample from outcrop. T o ~ a g e  estimated. 
lndex and geologic map. Powible we: Portland cement, mineral filler, 
pulp and paper, builden' lime, ceramic whiting. 
159. 160. Center rec. 4. Leramie property. Limestone, light-gray m 

dark-gray and black, fine-grained, well-bedded; weathen 

gray. 
159. Sample 0-27 repruenu 25 ft. 

119. Okmogm County. Cuboolferan. Robably N E ~  SEA aec. 34. T. 39 N.. 
R. 29 E.. un of Havlllah. Analyst, A. A. Hammer. ( Shedd. 1913. 
p. 169. 244. pl. 21; Millr. 1962. p. 211. 215, 216,) Limestone. blue. 
finely q a u l l l n e .  T m g e  ectlmated. Mex map. Pasible uae: 
Poaland cement. 

160. 0kanog.n County. Carbonifemw( Mllla. 1962). T. 39 N.. R. 29 E.. 5 
milea touthwut of town of Cheuw. Analyst. A. A. Hammer. ( Shedd, 
1913, p. E. 166, z.) Llmutcme. light-pay. finely crynalline. 
Poorible uae: Ponland cement. 

Okurogan Casnty . Carborrfferan. Sec. 27, T. 40 N.. R. 30 E.. 2.6 miles 
northean of C h a w .  Buckhom Mountain area. Analyst, under wpervtrion 
of Mark A d a m  rpectrochemical analyst. C. E. Harvey. ( Milla. 1962, 
p. 12. 13, 211-213, 214,245. 254, 264, pl. 1.) General: Limenone. 
Light-gray to dark-gray, fine-grained, very thin bedded; conuina chert: 
about 3,000 ft  thick. Chip sample from outcrop. This umple with other 
sampler reprerenu 150 It. Tonnage estimated. lndex and geologic map.  
Pcuible we: Ponland cement, chemical, mineral filler, pulp and paper 
Indumy, builden' lime, metallurgical, ceramic whiting. 
181. Sample 0-14. 
182. Sample 0-15. 
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Table 10.-=Analyses of amples  bom Washington containing more than 90 percent carbonate (Group Ft), common-rock category-Continued 

Chemical analyses-Continued 

CaO/Mp,,,-,,--,- Qlcite Calcite Calcitc Calcite Calcite Ca lc io  Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

W uhingtan-Continued 

R& -------,-,--- .19 .61 '1.28 '1.86 '1.76 '1.44 '1.68 '1.01 '1.24 '1.26 '2.12 '1.80 '2.38 
M - .24 1.21 '12.40 '12.89 '14.86 '16.51 '14.70 51.51 '12.18 *20.61 '19.80 '19.76 '18.34 
0 , ,  0 60.69 97.16 37.50 35.46 33.98 36.30 34.14 38.16 30.10 30.70 30.80 29.54 
P .007 -----, --,--- -----, ---,-- ------ ------ -----, ----,- -----, ------ ------ ------ 
S ---------,----- Nil ,---,- ------ -----, ------ ----,- ------ ------ ------ --,--- ---,-- ------ ----_- 
lgnitl@nla* ,-,,---- '42.3 42.86 '42.70 '43.55 '44.06 '44.69 '44.56 '45.90 '43.85 '46.59 '45.73 '45.73 '43.17 

CaO/M@ ----,----- Calcite 
Calcite Calcareous Calcareous Calcueous .Calcareous Calurcour Calcueout Calcareous Dolomite Dolomite Dolomite Dolomite 

dolomite dolomite dolomite dolomite dolomite dolomite dolomite 

Wubington-Continued 

209 210 211 213 214 215 216 217 218 219 220 221 2 1 2  -- 
46Fa 46F: 46FI 46FI 46F' 46Fr 46Fa 4 4  46F1 46F2 46F2 46Fz 46F2 
24-95 24-96 24-97 24-98 24-99 24-100 24-101 24-102 24-103 24-104 24-105 24-106 24-107 

S i q  ------------- 2.08 1.86 1.68 1.30 1.26 0.56 0.30 0.98 0.42 0.28 0.46 0.24 0.38 

~ ~ 0 '  ------------ 19.42 19.43 19.72 20.07 19.81 20.06 20.26 19.51 19.61 20.00 20.00 20.25 20.29 
CaO -------------- 31.23 31.28 30.80 31.00 31.48 31.68 31.58 31.86 32.02 31.64 31.54 31.58 31.36 

lgnition lorr'-------- 45.76 45.83 45.10 46.26 46.38 46.85 46.96 46.35 46.55 46.73 46.66 46.91 46.11 

Total -------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ------------- 0.4.96 0.3.96 0.3.96 0.2.97 0,2,97 O,l,98 0,1,99 0.2.97 0.1.98 0.1.98 0.1.98 0,0,99 0.1.98 

CaO/MgO---------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite -- -- 
--PA 

Washington-Conunued 

222 223 224 --. 225 226 227 228 229 230 23 1 232 233 234 
46Fr 46Fz 46F1 46Ft 46Ft 46Fr 46Fz 46Fz 46Fz 46F2 46F1 46Ft 46Fz 

24-108 24-109 24-110 24-111 24-112 24-113 24-114 24-27 24-28 24-29 24-30 24-31 24-32 
I _ _  

SiOr ------------ 0.50 2.10 0.64 0.73 0.68 0.32 0.96 '0.66 '1.28 *0.92 *0.11 '0.92 '0.82 

d l r d r + ~ e r ~ l '  ------- 1.15 1.76 1.54 1.34 1.32 1.48 1.50 .56 .66 .69 .56 .60 .53 

MgO' ------------ 20.21 19.09 19.98 19.94 20.16 20.66 19.84 20.92 20.82 20.98 21.43 21.30 21.40 
CYO -------------- 31.40 30.94 31.40 31.48 31.30 30.80 31.40 31.31 31.26 31.01 31.03 30.81 30.82 

Ignition lossa-------- 46.14 46.11 46.44 46.51 46.54 46.74 46.30 46.55 45.88 46.40 46.27 46.37 46.43 

Total -------- 100.00 100 .OO 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

CaO/MgO----,,,--- Dolomite Dolomite Dolomite Dolomite DoIomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 
* -. 

W aJh1ngton-Continw.d 
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-- 
Washingcon-Continued - -- 

235 231 238 239 2% 241 242 -- 243 244 245 246 241 236 - -  - 
46F124-33 46F224-35 46F124-36 46F124-37 46F124-38 46Ft24-39 46F124-40 46Ft24-41 46F124-43 46x12444 4-24-42 46F124-45 46F124-46 -. - -- -- - . - 

CaO -------- 31.60 31.40 31.36 31.40 30.86 30.60 31.44 31.30 31.68 30.72 31.60 30.98 31.16 - - - - - - - - 

lgninm loss8-,----,- 46.57 46.90 46.91 46.81 45.15 46.30 46.95 46.50 46.83 45.50 46.52 46.48 46.41 - 
Total -,----,- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

CaO/~go---,--,--- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolanife Dolomite Dolanite Dolomite Dolomite Dolomite 
--_ _ _ _ - _  ------___- - .- 

'b4. 
'sample dried at 110.-l lE; 

ignition l m .  1.000*-1.100%. 

'A compaite  of samples 183-186 contained 'calculated b a n  repatcd CaCOs. 
Nar0=200ppm. K@=l20ppm.  T i 4 = < 3 0 p p m .  S = 7 0 p p m .  ' ~ 4 .  calculated ham repated MgO 

'hon and alumina. and C a C a .  
' B ~  difference. %50~-1,00O*C; also called C q .  

' ~ l s o  reputed as insoluble. 

Specuochemical analyses 
C The metallic elemenu not detected in the specuahemical  analysis: LirO,BeO .b0, .KtO,SyO, ,VIO,, NiO .CoO .ZnO.G.rO, . G e 4  ,A& .Y 24 .ZQ. Nb@', McQ,A&O .Ru. Rh. Pd. 

CdO,ls%.~~,Sh%,Ba~.Te4.~~~,LrP,rp,Ce44R~O,o,N4O~.Sq~4E~~4GQO~IT9OsIDylo,,H~44E~~44Tq~4Y~O,o,L~44HQ.T~44WO,4R~O,o,OsOsIr.R.Au. 

N 4 0  -------------,-------------------- 0.05 ------ ------ -----, --,--- ------ 0.05 ----,, 0.05 ,----- 
T i q  ..................................... .004 0.015 0.0068 0.012 0.0064 0.0016 .0056 0.0064 .022 0.0076 
CrtQ ----------,------------------- ,----, .0019 .0018 .0019 .00054 .0013 .0013 .0013 .0011 .0012 .0023 
MnO------------------------------------- .013 .024 .042 .016 .058 .om .02 .028 .01 .028 
CuO ..................................... .OW72 .00077 .00099 .00077 . O O W  .00011 .0012 .0039 .0014 .0037 
S r O - - - - - - - - - - - - - - - - - - - - - - - - - - - -  .021 .024 .029 ,013 .015 .014 .021 .020 .013 .024 

DESCRPTIVE NOTES 

[Underscored page numben in reference indicate source of analysis] 

Washington-Continued Washington- Continued 

183 - 192. Okanogan County. Carboniferous. Sec. 27. T. 40 N., R. 80 E., 2.6 miles crop, fragments taken every 5 f t ,  usually for a length of 50 ft. Tonnage 
northeast of town of Chuaw, Buckhorn Mounuln area. Analyst, under estimated. Index and geologic m a p .  Possible uae: General uses of 
supervision of Mark Adams; specuochemical analyst, C. E. Harvey. dolomite; refractories. crushed sane.  
(Mills. 1962. p. 12, 13. 211-213. 214.245. 264, 284, pl. 1.) General: 198. SWiNEf sec. 8. Sample 458.. 
Limestone, lightgray to dark-gray. fine-grained, very thin bedded; con- 199. SWiNEI sec. 8. Sample 459s. 
taim chert; about 3.000 f t  thick. Chlp sample from outcrop. Tonnage 200. N W ~ S E ~  x c .  6. Sample 450.. 

estimated. Index and geologic map .  Ponible use: Portland cement. 201. NWiSEi sec. 8. Sample 451a. 
chemical, mineral filler, pulp and paper industry, buildera' Lime, metal- 202. N W i  SEi x c .  8. Sample 452p. 

lurgical. ceramic whiting. 203. NW i SEf rec. 8. Sample 456.. Possible use: Source d magnesia. 
183- 185. With other samples. represenu 150 ft. 2W. NWiSEi rec. 8. Sample &la. 

183. Sample 0-16. 205 - 228. Okanogan County. TrfaPic. SW 1SE: sec. 10. T. 35 N.. R. 26 E. Owner: 
184. Sample 0-17. Tim Bernard. Deporit 7. (Bennett, 1944, p. 6. I, 9, 11, 17-19, plr. 5, 
185. Sample 0-18. 

6; Bennett. 1945, p. !.) Deporit: Dolomite, light- to dark-gray, dense. 
186 - 188. With other samplcs. reprerenu 320 ft. both massive and bedded. Beds where dlstinct usually more than a foot to 

186. Sample 0-19. several feet thick; matigraphic thickneu 165 to more than 1.000 ft. Fresh 
187. Sample 0-21. sample from outcrop. fragmenu taken every 5 ft, usually for a length of 
188. Sample 0-23. 50 ft. Tonnage ettimated. Index and geologic maps. Porcible use: 

189. Sample 0-44. General urer of dolomite; refractories. crushed stone; for those analyses 
190. Sample 0-45. with more than 20 percent MgO. source of magnesia. 
191. Sample 0-46. SPmple srmple 
192. Sample 0-49. 205. 313 

2 .  314 
213. ?%=' 221. 331 

193, 194. O k a ~ g a n  County. Carboniferous( Mills. 1962). T.  40 N.,  R. 30 E., 214. 324 222. 332 
southwest of Cheraw. Analyst, A. A. Hammer. ( Shedd, 1913, p. 163, 201. 315 215. 325 223. 333 
164. 165.245, pl. 21.) Index m a p .  Porcible use: Portland cement. -- 208. 318 216. 326 224. 334 

193. Limestone. light-gray. very finely crystalline. 209. 319 211. 321 225. 335 
194. Limestone, dark-gray, very fine grained. laminated. 210. 320 218. 328 226. 336 

211. 321 219. 329 221. 337 
195. Okanogan County. Carboniferous. T .  40 N.. R. 30 E.. e a a  of Cheuw, 212. 322 220. 330 228. 338 

Buckhorn Mountain. Analyst. A. A. Hammer. ( Shedd, 1913, p. 163. 
164, 165. 244; Mills, 1962, p. 211-213. 214.) General: Limestone. - 229 - 247. Okanogan County. Triassic. T. 35 N.. R. 26 E.. about 4 miles northwest 
hluish-gray or blue and white banded, bedded; weathen gray; cmtains of Riveralde. Owner: S. I.  Booher. Depolit 9. (Bennett. 1944. p. 6-9. 
chert. Tonnage estimated. Index and geologic m a p .  Possible use: 11. 22. 23. pl. 7; Bennett. 1945. p. 2.) Deposit: Dolomite. dark- 
Portland cement. gray, dense; probable stratigraphic thicknerc 400 A. Fresh sample from 

191. Okanogan County. Carboniferous. Probably T. 40 N.. R. 30 E.. 1-3 miles 
east of Chesaw, Buckhorn Mountain. ( Milk. 1962, p. 2 1 1 - 2 ,  214.) 
Tonnage estimated. Pmible use: Portland cement. 
196. Hallauer claims. General: Limestone, bluish-gray or blue and 

white banded, bedded;.weathen gray: conuim chert. Index and 
geologic map. 

197. Analyst. A. A. Hammer. ( Shcdd. 1913. p. 163. 164. 1 6 5 . 2 .  
pl. 21.) Limestone, dark-gray, occasional chin white seams. 
crystalline, fine-grained. Index and geologic maps. 

198 - 204. Okanogan County. Triaamic. k c .  8. T.  34 N . , R. 26 E., about 4.5 miles 
southwest of town of Riverside. Owner: Beechenow. Deposit 10. 
(Bennett. 1944, p. 6-9. 11. 23. 24. pl. 1; Bennett. 1945. p. 2.) 
Deposit: Dolomitic marble. whitc; chert veins and limy dolomite in 
upper part; stratigraphic thicknen about 250 ft. Fresh sample from out- 

outcrop, fragments taken every 5 ft, unrally for a length of 50 ft. Ton- 
nage estimated. Index and geologic map .  Poorihle use: General uses 
of dolomile, refractories. crushed stone; for those analyas with more than 
20 percent MgO, wurce of magnesia. 
229- 244. NEiNWi sec. 10. 

Sample  Semple Sample - 
229. 420 234. 425 239. 436 

233. 424 238. 435 243. 441 
244. 442 

245. NW: NWI sec. 10. Sample 440. 
246. 247. SEiNWI sec. 10. 

246. Sample 390. 247. Sample 391. 
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Table 10.-Analyses of samples &om Washington cmtaining m a e  than 90 percent carbonate (Group Fl),common-rock category-Continued 

Chemical atUly8CS-Contisued 

A + ~ e  - -  1.28 1.20 1.94 1.56 1.76 1.31 1.58 1.92 1.68 1.84 1.45 .I9 1.42 

M ~ O '  ---,--,-,--- 20.02 20.23 19.62 19.94 20.10 20.01 19.81 19.89 20.12 19.41 19.51 19.89 19.02 
CaO ------------ 31.50 31.36 30.62 31.22 31.06 31.40 31.70 30.64 30.56 31.48 31.76 31.82 32.10 

Ignition loss1------- 46.62 46.84 45.49 46.2P 46.34 46.56 46.53 45.77 45.96 45.93 46.20 46.11 46.02 

Total ------- 100.00 100.00 100.00 100 .OO 100.00 100 .OO 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Clau --------,--- 0.1.98 0.1,98 0.4,95 0.2,91 0.1.91 0.1,98 0.1.98 0.3.96 0.3.96 0.2.96 0.2.91 0.1.98 0,3.91 

Washington-Continued 

261 262 263 264 265 266 261 268 269 210 211 212 213 
46F124-61 46Fa24-62 46F124-63 46F124-64 46Fj24-65 46Fr24-66 46F124-67 46Fl24-68 46F124-69 46F124-70 46Ft24-71 46F124-I2 46F124-13 

SiOz --,--------- 1.30 1.48 1.42 0.73 3.20 1.84 2.00 0.31 0.35 1.65 0.47 1.82 1.14 

A ~ ~ o ~ + F ~ @ ~ '  ------ 1.32 1.40 1.13 1.12 1.86 .94 .99 .66 .80 1.23 1.31 1.60 1.28 

M ~ O '  --,---,----- 19.12 24.80 20.01 19.91 19.09 19.96 19.81 20.62 20.19 21.16 20.10 20.08 19.80 
CaO ------------ 31.44 30.04 31.10 31.56 30.82 31.06 31.12 31.32 31.70 28.92 31.46 31.16 31.00 
Ignition losss------- 46.22, 46.28 46.34 46.62 45.03 46.20 46.08 41.09 46.96 46.44 46.66 45.34 46.18 

- - 

Total ---,--- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.W 100.00 100.00 100.00 100.00 100.00 

Class ------------ 0.2.97 0.3.97 0.2,91 0,1,98 0,5.94 0,3,97 0.3.91 0.1.99 0.1.99 0.3,91 0.1,98 0.3,95 0.3.97 

CaO/MgO---,----- Dolomite Dolomite Dolomite Dolomite Dol~mlte Dolomite Dolomite Dolomite Dolomite Dolanite Dolomite Dolomite Dolomite 

Washington-Continued 

A ~ ~ O , + F ~ @ ~ '  -,--,- 1.44 1.14 1.04 1.64 .86 2.22 1.25 1.00 1.68 1.93 .98 .I2 1.10 

M ~ O '  --,----,---- 19.72 19.81 20.04 19.25 20.29 19.60 21.54 20.09 22.33 19.15 19.81 20.18 19.94 

CaO --,--------- 30.66 30.94 31.00 31.42 31.06 31.40 29.42 31.10 28.64 32.28 31.94 31.16 31.80 

Ignition ion'------- 45.86 45.99 46.21 45.14 46.51 48.12 46.69 46.91 46.81 46.29 46.77 46.98 46.16 

Clau --,--------- 0.4.96 0.3.96 0,3,97 0.3.96 0.2.98 0.1.97 0,2.97 0.1.99 0.1.98 0,1,98 0,1,98 0.1.99 0.1.98 

CaO/MgO-------,- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite -- 
Washtngm-Cootinued 

287 288 289 290 291 292 293 294 295 296 297 298 299 
46F1 46F: 46FI 46F1 46F: 46F: 46Ft 46Ft 46Fl 46F: 46Ft 46F: 46F: 

24-85 24-86 24-81 24-88 24-89 24-90 24-111 24-118 24-119 24-120 24-121 24-122 24-123 

SiOI --,----,---- 0.58 0.42 0.30 0.55 1.27 1.80 0.72 0.58 '0.80 '0.96 '0.58 '0.76 '0.86 

A I ~ o I + F ~ @ ~ '  -,---- .91 1.20 1.45 1.23 .84 1.56 1.12 1.08 .69 .84 .68 .62 .61 

MgO' -,--------- 19.90 20.20 19.98 20.39 20.47 19.59 20.10 20.21 21.21 20.91 20.82 20.60 20.73 

CaO ------------ 31.58 31.32 31.58 31.16 30.84 31.20 31.08 31.38 30.12 30.92 31.31 31.12 30.92 
Ignition loss------- 46.97 46.86 46.69 46.61 46.58 45.85 46.38 46.15 46.52 46.31 46.61 46.90 46.88 

Total ------- 100 .OO 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class --,--------- 0.1.98 0.1,98 0.1.98 0.1.98 0.2.98 0.3.96 0,1.97 0,1.98 0,1,91 0.2,97 0.1,98 0.1.98 0.2.98 

CaO/MpO--------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 

Washington-Continued 
- 

300 30 1 302 303 304 305 306 307 308 309 3 10 311 3 12 
46F1 46F1 46F1 46F2 46F: 46Fz 46Ft 46Fl 46F1 46Ft 46Ft 46Ft 46Fz 

24-124 24-125 24-126 24-127 24-128 24-129 24-130 24-131 24-132 24-133 24-134 24-154 24-155 

SiOI ------------ '0.58 '1.22 '0.14 '1.08 '1.16 '0.96 '1.61 '1.02 '2.82 '1.16 '1.22 1.64 1.50 

A I ~ O I + F ~ @ S '  ------ .68 .72 .78 .66 1.10 .68 1.18 1.06 1.36 1.30 .92 1.38 1.56 
M ~ O '  ----------- 20.79 20.63 20.53 20.51 20.44 20.13 20.48 20.13 20.25 20.46 20.58 20.03 19.81 
CaO ------------ 30.97 30.77 31.12 31.02 30.82 30.82 30.41 30.51 29.97 30.34 30.72 30.82 31.05 

Ignition loss------- 46.98 46.66 46.83 46.73 46.48 46.81 46.26 46.62 45.50 46.14 46.56 46.13 46.08 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.90 100.00 100.00 100.00 100.00 

Clan ------------ 0.1.99 0.2,98 0.1.98 0.2.98 0,2.97 0.2.98 0,3.91 0.2.98 1.4.95 0,3.96 0.2.91 0.3.97 0.3.97 

m D o l o m i t e  Dolomite Dolomite Dolomite Dolomite Dolcmite Dolomite Dolomite Dolomite Dolomite Dolomite 



ANALYSES OF SAMPLES 

Table 10.-Analyses of samples from Washington containing mow than 90 percent carbonate (Group FI),common-rock category-Cmtinued 
Chemical analyses-Continued 

M ~ O '  ------------ 20.42 19.96 19.62 20.19 20.21 19.76 20.06 19.51 20.10 20.28 21.15 20.49 20.54 

CaO ---,-------- 31.19 30.42 30.98 30.94 31.00 31.20 31.55 31.42 31.26 31.05 30.42 31.22 31.36 

Igmaon lonS-_----- 46.76 45.71 45.78 46.29 46.42 46.10 46.13 45.97 46.55 46.56 46.99 46.91 47.02 

Total ---,--- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ------------ 0.1.98 0.4.95 0.4.96 0.2.91 0.2.97 0.3.91 0.1.98 0.3.96 0.2.98 0.1.98 0.1,98 0,1,99 0.0.99 
CaO/MgO,-------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolanite Dolomite Dolanite Dolomite Dolomite Dolomite Dolomite Dolomite 

___i_- 
p---- -- - - 

Ah%+ F%os'------ .66 .I8 .82 1.12 

M ~ O '  ---,-------- 20.22 20.58 20.20 20.40 
CaO -------,----- 31.80 31.35 31.14 31.32 
t i  1 - -  47.06 47.00 47.54 46.83 -- - - - -- .- -- - 

Total ------- 100.00 100.00 100.00 100.00 

Class ---,-------- 0.0.99 0.1.99 0,2.98 0,1.96 
CaO/MgO--------- Dolomite Dolomite Dolomite Dolomite - - - --..=== - -.=.-=.-.-= =- .=.=.>...> > 

0.1.99 
Dolomlte -- - 

0.1.97 0,0.98 
Dolomlte Dolanlte 

- - -- . ---- 
2.6.92 3,6.90 1.7,91 4.4.89 3.4.92 2.2.95 

DolUlllW Dolomite Dolan~te Dolomlte Dolomite Dolormte 
-- --- .- - - -- - 

24-149 2i-150 2i-151 zi-152 - 1-116 _ 24<71 24-178 24-179 224180 24-18? ' 24-182 24-153 24-183 

SI@ ---,-------- '1.56 '0.76 '0.24 '5.02 1.82 2.60 2.35 0.76 0.72 0.22 1.00 1.35 0.32 

~ l z % +  F~o~ ' - - - - - -  .94 .I5 .52 .I0 1.06 1.25 1.10 1.30 1.01 1.02 .92 . 1.44 .95 
M ~ O '  ------------ 20.84 20.98 21.79 18.97 20.06 19.72 19.59 20.12 20.21 20.26 20.23 19.95 20.15 
CaO ----,-------- 30.72 30.97 30.97 30.41 30.90 30.74 31.15 31.28 31.35 31.52 31.20 31.04 31.70 

lgn~aon laS----,-- 45.94 46.54 46.48 44.85 46.16 45.69 45.81 46.54 46.71 46.98 46.65 46.22 46.88 -- - - - - -. -. -- - - - . - - - -- 
Total ---,--- 100.00 100.00 100.00 100.01 100.00 100.00 100.00 100.M) 100.00 100.00 100.00 100.00 100.00 

Class ---,-----,-- 0.3.96 0.1.911 0.0.97 4.2.94 1.3.97 1.4.96 1.3.98 0.1.98 0.1.98 0.0.99 0.2.98 0.2.91 0.1.99 

CaO/MgO,-------- Dolomte Dolom~te Dolormte Dolomite Dolomite Dolanlte Dolom~te Dolomlte Dolomite Dolomite Dolomlte Dolom~te Dolorn~te 
- - --- - - - - - - - .- 

'lrm end alumina. 'By difference. '950~-1.000*~; also called C@. 'Also reported as insoluble. 

DESCRIPTIVE NOTES 

[Undernored page numbers in reference indicate Murce of analyrir] 

W artungton- Continued Washington-Continued 
248 - 269. Okanogan County. Triassic. SEiNWf sec. 10, T. 35 N.. R. 26 E.. about Sample SampLe Sample 

4 miles northwest of wwn of Riverside. Owner. S. I. Booher. Depotit 9. 276. 345 282. 351 288. 357 
( Bennert. 1944, p. 6-9. 11, 22, 23, pl. 7: Bennett, 1945, p. 2.) 277. 346 283. 352 289. 358 
Deposit: Dolomne, dark-gray, dense; probable strat~graphic thickness 278. 347 284. 353 290. 359 
400 ft. Freph aample from outcrop, fragments taken every 5 fr, usually 279. 348 285. 354 291. 360 

280. 349 286. 355 292. 361 for a length of 50 ft. Tonnage a tmated .  M e x  and geologlc maps. 
Poso~ble use: General user of dolomite; refractorics, crushed stone; for 281. 350 287. 356 
those analyses with more than 20 percent MgO, m r c e  of magnesia. 293. 294. SElSE, sec. 10. Owner. R. E. Smuh. Samples 316. 317. 

Sample 
256. 

Samplr 295 - 332. NE: NE; aec. 15. Owner, Tim Bernard. 
248. 398 263. 413 

295. %? Sample 
249. 399 251. 407 264. 414 308. 286 321. 284a 
250. 400 258. 4U8 265. 415 296. 274 309. 281 322. 285a 
251. 401 259. 409 286. 416 297. 275 310. 288 323. 2861 
252. 402 260. 410 267. 417 311. 274. 324. 287a 298. 276 
253. 403 261. 411 268. 418 299. 217 312. 275a 325. 288a 
254. 404 262. 412 269. 419 300. 278 313. 276a 326. 289a 
255. 405 301. 279 314. 277a 327. 290a 

302. 280 315. 278a 328. 29la 
270 - 351. Okanogan County. Trlassic. T. 35 N.. R. 26 E. Depart I. ( Bennett. 303. 281 316, 279a 329. 292a 

1944, p. 6, I, 9, 11, 17-19, pls. 5, 6; Bennett, 1945. p. !.) Depos~t: 304. 282 317. 280a 330. 293a 
Dolomite. llght- to dark-gray, dense, both maulve and bedded. Beds 305. 283 318. 2811 331. 294a 
where dlrtlnct usually more than a foot to several feet thlck; sua t~gramc 306. 284 319, 282a 332. 295a 
thickness 165 to more than 1.000 ft. Fresh sample from outcrop. frag- 307. 285 320. 283a 
menu taken every 5 ft, urually for a lei~gth of 50 ft. Tonnage estimated. 333 - 351. NWiNE, sec. 15. Owner. Tlm Bernard. 
Index and geologlc map. Pou~ble use: General uses of dolomlw; refrac- -. Sample Sample Sample 
tori-, crushed atone; for those analyses with more than 20 percent MgO. 333. 256 340. 270 346. 292 
source of magnesla . 334. 258 341. 271 347. 293 
210-275. NEASW: lec. 10. Owner. S. 1. Booher. 335. 259 342, 272 348. 294 

270. %%- Sample Sample 336. 266 343. 289 349. 295 
272. 341 274. 343 337. 267 344. 290 350. 273a 

271. 340 273. 342 275. 344 338. 268 345. 291 351. 296 
276- 292. NWiSE: lec. 10. Owner. R. E. Smirh. 339. 269 



142 CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS I N  ALASKA, IDAHO, OREGON, AND WASHINGTON 

Table 10.-Analyses of sampler from Washington containing m a e  than 90 percent carbonate (Group F3. common-rock category-Continued 

Chmica l  analyses-Continued 

- 
Washington-Continued 

352 353 354 355 356 357 358 359 360 361 362 363 364 
46F2 46Fz 46Fz 46Fz 46F1 46F2 46Ft 46F2 46Fl 46F1 46Fz 46Fs 46Ft 

24-184 24- 185 24-186 
Si02  ------------ 0.25 0.88 0.90 

A1@s+FezOsl ---,-- 1.26 1.00 .85 

M ~ O '  ----------- 20.20 20.18 20.19 
CaO ----------- 31.46 31.29 31.36 

1@ti00 10rrs------- 46.83 46.65 46.10 

Total ------- 100.00 100.00 100.00 

Claw ---------,-- 0,0,98 0,2,98 0.2,98 
CaO/Mp --------- Dolomite Dolomite Dolomite 

24-187 24-188 24-189 24-190 24-191 24-192 24-193 
0.78 1.23 1.10 3.38 1.52 1.10 3.01 

1.06 1.56 1.60 2.45 2.02 1.96 1.94 

20.33 19.95 19.96 19.18 19.51 19.81 18.92 
31.20 31.03 31.12 30.42 31.10 30.96 31.04 

46.63 46.23 46.22 44.57 45.19 46.11 45.09 - 
100 .oo 100 .oo 100 .oo 100 .oo 100 .oo 100 .oo 100 .oo 
0.1.98 0,2.91 0.2.91 0.6.93 0.3.96 0,,2.91 0.5.94 

Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 
0.4.96 0.2,97 0.1.98 
Dolomite Dolomite Dolomite 

-- - 

Washington-Continued 

2 4 - 1 9 1 2 4 - 1 9 8  24-199 24-201 24-202 24-204 24-251 24-245 24-209 24-212 24-_214 24-215 24-216 
SiOr ----,------- 6.51 4.24 2.36 3.12 6.10 4.90 1.36 6.25 6.85 6.14 4.12 4.10 6.81 

~ l @ , + ~ e z O , '  ------ 2.36 2.40 1.85 1.98 2.55 1.94 1.86 2.66 2.22 2.68 2.38 2.12 2.14 
M ~ O '  ---,,------- 18.68 19.26 20.08 19.38 18.62 19.24 18.15 17.81 11.99 18.22 18.81 19.66 18.19 
CaO ---------,-- 29.14 29.12 30.14 30.44 29.35 29.64 28.90 30.20 29.85 29.12 30.34 29.80 29.00 

Ignition lor" ------ 43.25 44.38 45.57 45.08 43.38 44.26 43.13 43.02 43.09 43.24 44.35 43.12 43.26 - 
Total ------- 100.00 100.00 100.00 100.00 100.00 99.98 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

CaO/MgO,,--,---- Dolomire Dolomite &lomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite - - 

24-218 24-219 24-220 24-222 24-223 24-225 24-226 24-228 24-229 24-230 24-231 24-232 24-234 
SiOl ------------ 4.86 5.35 3.18 6.20 6.08 5.53 5.24 4.48 4.38 3.88 3.49 2.92 5.50 

A1@,+Fe$Is1 ------ 1.90 1.62 1.77 2.95 2.55 2.82 2.10 2.45 2.82 1.90 1.55 1.85 2.84 

M ~ O '  ----------- 19.24 18.12 19.13 18.09 18.11 18.38 11.76 18.31 18.66 18.69 19.12 19.53 17.94 

CaO ------------ 29.10 30.18 30.46 29.10 29.88 29.82 30.20 30.64 30.68 30.89 30.18 30.42 30.30 

Ignition lous  ------- 44.30 44.13 44.86 43.06 43.32 43.45 44.10 44.06 43.46 44.64 45.06 45.28 43.42 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 1oo.00 100.00 100.00 100.00 100.00 100.00 

dolomite Dolanite Dolomite Dolomite Dolomite Dolomite Dolomite CaO/MgO--------- Dolomite Dolomite Dolomite Dolomite Dolomite Dol~mlte Calcareou 

Washingon-Continued 
39 1 392 393 394 395 396 391 39 8 399 400 40 1 402 403 

46F2 46Fx 46F1 46F1 46Fi 46Fa 46F1 46Fz 46F1 46Fr 46Fs 46Fa 46F2 
24-235 2;-236 24-231 24-24 24-242 24-246 24-241 24-252 24-256 24-20] 24-283 24-260 24-261 

SiOI -----------, 4.12 5.01 3.14 4.75 4.94 3.54 4.14 5.50 5.18 4.90 4.15 6.44 4.52 

AlzOstFe@sl -,--,- 1.91 2.56 2.60 2.62 3.49 2.94 2.68 3.14 2.84 3.00 2.18 1.86 1.80 

M ~ O '  ----------- 18.31 18.50 18.69 18.82 18.59 18.81 18.93 18.11 16.42 19.09 18.98 18.41 18.32 
CaO --------,--- 31.20 30.11 30.90 29.84 29.55 30.36 30.00 29.20 29.96 29.20 29.90 29.80 30.90 

Ignitionloss'------- 44.46 43.82 44.61 43.01 43.43 44.35 44.25 43.39 43.80 43.81 44.19 43.49 44.46 

Total ------- 100 .OO 100 .OO 100.00 99.10 100.00 100.00 100 .OO 100.00 100.00 100.00 100.00 100 .OO 100.00 

Calcareous 
CaO/Mpo ,----- --- dolomite Dolomite Dolomite Dolomlte Dolomite Dolomite Dolomltc Dolanite Dolomite Dolomite Dolomite Dolanlte Dolomite 

Warhinmon-Continued 

Al@,+FepS1 --,-,- 2.34 1.92 3.16 2.68 2.11 1.04 1.72 1.84 1.82 1.58 1.20 1.12 1.24 

MgoZ ----------- 18.85 18.22 11.18 18.52 16.20 19.14 18.57 19.73 16.74 18.36 19.17 19.71 19.86 
CaO ---,------,- 30.14 30.60 30.20 29.22 29.80 32.88 33.20 31.22 29.36 29.24 31.30 31.10 31.48 
Ignition loos-------  44.69 43.91 43.15 43.58 43.25 46.64 46.33 46.09 43.52 43.01 46.17 45.93 46.39 

Total ------- 100.00 100.00 100.00 99.50 100.00 100.00 100.00 io0.00 100.00 100.00 100.00 100.00 100 .OO 

Class ---,-------- 0.6.93 2.6.92 0.9.89 1.8.90 2.8.90 0,1.98 0.0.98 0.2,91 4,5.91 5.5.90 0 ,3 ,91  0,3.96 0.2.91 



ANALYSES OF SAMPLES 

Table 10 .-Analyses of samples from Washington containing mole than 90 percent carbonate (Group FI), common-rock ca tegay4ont inued  

Chemical analyses<oatinued 
~ 

W a s h i n g t o n 4 o n t i n u e d - - - - - - ~ - ~ ~ ~ - ~  -- - 
417 418 41?.- 420 42 1 - - 4 2 2 - -  423 424 425 426 427 428 429 

46F124-296 46F124-297 46F124-298 46Ffi0-5 46Ffi0-17 46FflO-19 48F140-20 46Ffl0-21 46Ffl0-22 46Ffi0-23 46F#-24 46Fr40-25 46Ffl-26 

SiO, ----,------- 1.28 2.52 4.70 5.10 2.45 4.64 4.80 '2.28 '1.14 '0.54 '0.36 '0.42 '0.60 
Also,+ FqOal ------ 1.45 1.79 2.81 1.68 2.00 2.04 2.10 .80 .90 .84 .62 .56 .56 

M ~ O '  ----,------- 19.92 19.03 18.87 17.36 19.38 18.91 18.90 20.72 21.56 21.61 21.65 21.48 21.73 
CaO -----,------- 31.10 31.30 29.70 31.58 30.84 30.06 30.00 30.02 29.62 29.81 30.11 30.31 29.92 
lgninon loas-,----- 46.25 45.36 43.92 43.68 45.33 44.79 44.20 46.18 46.78 47.08 47.26 47.23 47.19 

- -- - - - - - - - - - . - - - - -- - -. -. - - . - - - -- 
Total ------- 100.00 100.00 100.00 100.00 100.00 100.50 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class 0.2.91 0.4,95 0.8.91 3,5.92 0 . 4 . 9 5 1 . 6 . 9 3  1.6.92 1.2.96 0.2.98 0 . 1 , 9 8 0 , 1 , 9 9  0.1.99 0,1,99 

CaO/MgO--------- Dolomlte Dolomite Dolom~te Dolomite Dolomite Dolomlte Dolanlte Dolom~te Dolomltc Dolom~te Dolomite Dolom~te 
-- dolorn~te -- -- -- - -- - - - - -- - - -- - - - - -- 

- -- Washngton<onnnued - - - - - -- - - -- -- 
430 432 433 434 *5 436 431 438 439 440 441 431 - -  - - 442 

46F140-28 -- -- 46~20-29 . 46Ffi0-31 - - 46F140-32 - 46FflO-33-h6~fi0-34 48Ffi0-35- 46F#-36 4W#-37 46F140-38 - -- 46Fr40-39 .. .- 46F140-41 - 46Ffl-42 

SIO, ----,------- 4.20 2.48 1.70 0.75 0.68 2.48 3.12 6.72 0.86 1.22 2.91 5.92 5.35 
A l s ~ + F ~ O n l  ---,,- 1.78 1.50 1.02 1.22 1.08 1.32 2.24 1.88 1.84 2.24 3.02 1.82 2.21 - -  - -  
0 19.04 20.13 19.70 19.88 19.81 19.27 18.76 19.67 19.41 19.48 19.08 18.39 18.69 

C a 0  -----,------- 30.35 30.20 31.38 31.84 31.78 31.08 31.04 31.52 31.18 31.24 30.34 30.16 29.86 

Ignition laor'-,----- 44.63 46.69 46.20 46.51 46.65 45.85 44.84 46.21 46.71 45.82 44.65 43.71 43.89 
- --- . .- - - -. -. . - - - 

T0td  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ----,------- 1.5.93 0.4.95 0.3.97 0.1.98 0.1.98 0.4.96 0.5.94 0.1.97 0.2.96 0.2.96 0.5.93 3.5.91 2.6.91 

CaO/MgO-,---,-,- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolanite Dolomite Dolomite Dolomite 
~ --pp-.---.-.--.----.--- 

'iron and a l m i n a .  ' B ~  difference. ' 9 5 ~ - 1 . 0 0 0 ~ ~ ;  abo  called Cot .  'ALO repcrted as imoluble. 

DICRIFTNE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

W ashlngton-Continued Washington-Continued 

391. Okanogan County. Triassic. Sec. 15, T. 35 N.. R. 26 E. Deposit 7. 
(Bennett. 1944. p. 6, 7, 9, 11, 17-19, pb. 5. 6; Bennett, 1465. p.8.) 
Deposit: Dolomite. light- to dark-gray, dense. both massive and bedded. 
Beds where distinct usually more than a foot to several feet thick; suatl- 
graphic thickneu 165 to more than 1.000 ft. Fresh sample from outcrop. 
fragments taken every 5 It, urually for a length of 50 ft. Tonnage erti- 
mated. Index and geologic maps. Possible w: General uru of dolomite; 
refractories, crushed stone; for those analyses with more tfun 20 percent 
MgO, source of magnesia. 

352 - 361. NWiNEi sec. 15. Owner, Tim Bernard. 

Sample S.mple Sample 
352. 297 358. 303 363. 308 
353. 298 359. 304 364. 309 
354. 299 360. 305 365. 310 
355. 300 361. 306 366. 311 421 - 
356. 301 362. 307 361. 312 
351. 302 

366- 370. sW~NE: aec. 15. Owner. Tim Bernard. 

400 - 405. S E ~  S E ~  rec. 15. Owner. R. E. Smith. 

SDmple Sample Ssmple 
400. 181 402. 197 404. 199 

406 - 408. NEf NEi sec. 22. Owner. R. E. Smith. 

406. Sample 114. 407. Sample 175. 408. Sample 177. 

409-420. NW: NE: aec. 22. Owner. Mrs. W. V. West. 

423. County, age, m a p ,  and use as in samples 352-397. S E ~  NEI aec. 22. 
T. 35 N.. R. 26 E.. 2 miles northwest of Rivmide. Deporit 5. (Bennett. 
1944. p. 6-9. 11. 16. pl. 4; Bennett. 1945. p. !.) Deporit: Dolomite. 
gray, thick-bedded to massive; contains many c h e 5  quartz veinlets. 
Fresh sample from outcrop, fragments taken every 5 ft. usually for a 

368. Sample 240. 369. Sample 241. 310. Sample 243. length of 50 ft. Tonnage e r tka ted .  

371. NW~SE: sec. 15. Owner. Tim Bernud. Sample 203. 421. Sample 131. 422. Sample 138. 423. Sample 139. 

372-315. S E ~ N E :  sec. 15. Owner, R. E. Smith. 

Snmple S.mple 
312. 235 314. 251 
373. 248 375. 254 

376 - 397. NEISEl sec. 15. Owner. R. E. Smith. 

Sam le 
376. 384. %!!= 391. d& 
371. 205 385. 218 392. 226 
318. 201 386. 219 393. 221 

398 - 420. County, age, maps, and use as in samples 352-397. T. 35 N., R. 26 E., 
about 2.5 miles northwest of town of Riverside. Deposit 6. ( Bennett. 
1944, p. 6-9, 11. 17, pl. 4; Bennett, 1945, p. 1.) Deporit: Dolomite. 
gray, massive; some siliceous beds. Fresh sample from outcrop. fragments 
taken every 5 ft, usually for a length of 50 ft. Tonnage estimated. 

424 - 442. County, age, m a p ,  and use as in sampler 352-391. Sec. 23, T. 35 N., 

R. 26 E.. about 1.5 miles northwest of Riverside. Ownen. Emmett, 
Omar, and R. E. Smith. Deporit 8. ( Bennett. 1944. p. 6-9. 11, 20, 
21. pl. 3; Bennett. 1945. p. g.) Depooit: Dolomite. light-gray. fine- 
grained; rtratignphlc thickness 200-300 ft. Frerh sample from outcrop, 
fragments taken every 5 ft. usually for a length of 50 ft. Samples repre- 

sentative of deposit. Tonnage estimated. 

424-429. NE~NW: rec. 23. 

SImple Sample Sample 

Sample Sample 

434. 376 438. 380 
435. 377 439. 381 
436. 318 440. 382 
437. 379 

398, 399. SWiSEi aec. 15. Owner, Mrs. W. V. West. Samples 184. 188. 441. 442. NEeSW; rec. 23. Samples 363. 364. 



144 CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS I N  ALASKA, IDAHO, OREGON, AND WASHINGTON 

Table 10.-Analyses of sampler hom Washington containing m a e  than 40 percent carbonate (Group F3, common-rock category-Continued 

Chemical analyw-Continued 

Washington-Continued 
443 444 445 446 441 448 449 450 451 452 453 454 

46FP0-43 46FPO-44 46FPO-45 46Ffi0-46 46Ffl-70 46F&O-71 46Ffi0-72 46FPO-73 46Ffi0-74 46Fz40-75 46F140-I6 40F140-78 

SiOr ------------,------- 3.38 2.12 5.41 2.18 4.35 3.50 4.00 3.88 5.12 3.21 2.88 1.86 

Alto3 t ~ e ~ 0 ~ '  ,----------- 1.35 1.56 1.52 2.09 2.00 1.75 2.54 2.08 2.35 2.42 2.07 2.10 

M~O~-----------,---- - - -  19.41 19.66 18.24 19.84 18.98 19.50 19.16 19.42 19.54 20.27 20.24 20.31 
CaO ,----------,----,--- 30.62 30.50 30.20 30.40 30.23 30.43 29.93 29.93 28.95 29.34 29.54 30.08 
Ignition loss-----------,--- 45.24 45.56 44.63 45.49 44.44 44.82 44.31 44.69 43.04 44.16 45.21 45.17 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.00 100.00 100.00 100.12 

Class ,------------------- 1.4.95 0.5.95 3.5.92 0.4.95 1,6,93 1.5-93 0 ,1 ,92  0.6,93 1.1.89 0,6.93 0,5,94 0.3.96 

Dolomite Dolomite Dolomite Dolomite 

Washington--Continued 

455 456 457 458 459 460 46 1 462 463 464 465 466 
46F2 46Fz 46F2 46F1 46Fz 46Fz 46Fz 46F2 46FI 46FI 46Fa 46F2 

40-79 40-80 40-81 40-84 40-86 40-88 40-50 40-139 40-140 40-141 40-142 40-143 
SiOI ,------------------- 4.11 4.30 5.05 5.00 4.60 4.41 6.18 1.70 1.22 1.03 2.21 1.60 

A l Z O s + ~ e l ~ s l  -----,-------- 2.30 2.54 2.00 2.35 2.20 2.01 1.94 1.88 1.70 2.00 2.25 2.70 

Mg0' ------------------- 19.38 18.46 19.36 18.67 18.52 18.34 18.21 19.56 19.85 19.60 19.16 19.49 
CaO ,-----,------------- 29.14 30.58 29.49 30.08 30.52 30.80 30.16 31.14 31.18 31.36 31.01 30.18 

Ignition l o s s  -,------------- 44.47 44.12 44.10 43.90 44.16 44.44 43.51 45.12 46.05 46.01 45.31 45.43 

Total ------,--,,---- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100 .OO 100 .OO 100.00 100 .OO 

Clan ,------------------- 0.7.92 0,1,92 2.6.92 1.7.91 1,6.92 1.6,93 3,6.91 0.3.96 0,2.97 0.2,91 0.4.95 0,3.95 

CaO/MgO-------- -- -- ----- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 
> 

Washington-Continued 

SiO, -----------,--,----- 2.08 1.37 1.18 0.95 2.06 1.48 0.30 1.24 0.64 0.14 '1.44 '1.92 

dl@, + F ~ @ I  ' -------------- 3.16 .80 1.05 1.66 1.38 2.00 .92 1.02 1.28 1.00 -----------, 

Mg0' .................... 19.28 19.91 20.15 19.63 19.58 19.59 20.05 19.43 19.16 20.05 21.1 21.6 
CaO -,------------------ 30.50 31.61 30.87 31.56 31.17 31.21 31.85 32.00 31.14 31.61 30.8 30.6 

lgn~tion ion'--------------- 44.98 46.31 46.15 46.20 45.81 45.12 46.88 46.31 46.58 46.60 ------ ------ 
Total --,---,---,---- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 c53.93 C54.11 

C1as -----,-------------- 0.4.94 0,2.97 0.3.97 0.2.97 0.4.96 0.3.96 0.1.99 0.2.97 0.1.98 0.1.98 1 ,0 ,91  2,0.96 

Washlngton-Cmtinued 

419 480 48 1 482 483 484 485 486 487 488 489 490 
46Ft 46Ft 46FI 46Fs 46Fz 46Ft 46F2 46F2 46Fz 46F1 4 6 4  46Fz 

40-116 40-96 40-97 40-99 40-100 40-102 40-103 40-104 40-117 40-118 40-119 40-120 

SIOz -----,---------,---- '1.80 2.10 2.64 3.88 2.86 2.40 4.14 2.16 '3.42 '4.74 '4.42 '3.48 

Al@s +Fe@, ' --------- ,---- ----,- 1.32 1.16 2.14 1.12 1.68 1.93 1.52 1.52 1.54 1.38 1.16 

Mg0'-------------------- 21.2 19.96 19.71 19.33 18.91 19.40 18.06 19.11 21.11 19.80 21.41 21.03 

CaO -----,-------------- 30.5 30.82 30.47 29.69 31.26 31.07 31.11 31.16 29.59 29.88 29.00 29.11 

ignition l o s s  --------------- ----,- 45.80 45.42 44.36 45.25 45.45 44.16 45.39 44.36 44.04 43.13 44.62 

Total ----------,---- C53.51 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class---; ---------------- 2,0.98 0.4.96 0.5.95 0.7.92 0.5.95 0,4,95 2.6.92 0.4.95 1,4,92 2.5.92 2.4.91 2,3.93 

dolomite Dolomite Dolomite Dolomite Dolomite Dolomite CaO/M@ --,---------,---- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Calcueous 

Washingtm--Continued 

49 1 492 493 494 495 496 491 498 499 500 50 1 502 
46Ft 46Ft 46FI 46Fz 46Fa 46FI 46F2 46Fz 46F2 46Fz 46Fr 46F1 

40-121 40-122 40-91 40-92 40-93 40-94 40-95 .40-123 40-124 -40-125 40-126 40-121 

SiOz ----,--------------- '2.36 '1.90 2.10 1.94 0.76 0.84 0.93 0.68 0.16 0.63 0.25 0.46 
rl@,+~e@,' -------------- 1.22 .98 1.14 1.65 1.04 1.19 .85 2.23 1.85 1.54 1.66 .92 

M ~ O '  ---,--------,----- 21.10 22.20 19.59 19.32 20.07 19.92 19.87 19.69 19.56 19.80 19.44 20.30 

CaO .................... 30.23 30.64 31.27 31.42 31.51 31.56 31.16 31.31 31.78 31.61 32.20 31.51 
lgnidon lons-------- - 45.09 44.28 45.90 45.61 46.62 46.49 46.59 46.06 46.05 46.42 46.45 46.81 

Total --------------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.91 100.00 100.00 100.00 100.00 

CaO/M@----------------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 



ANALYSES OF SAMPLES 

Tabk 10 .--Analyses of samples from Washingtoo containing m a e  than 9 

Chemical analyaes-Continued 
-- 

Washinaton-Continued 

Mgol -,----,-----------------,--- 20.42 20.00 20.09 19.99 20.28 19.66 19.90 19.86 19.60 16.38 19.69 
CaO --,----,--------------------- 30.87 31.56 31.66 31.46 31.22 31.32 31.12 31.46 31.56 32.44 31.51 
t i  1 , 46.35 46.34 46.45 46.52 46.29 46.04 46.40 46.32 46.18 43.13 46.18 

- - - -. . - - - - - - . - - - - -- -. -- 
T o t a l  ------,------ ---- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 99.55 100.00 

C a O / ~ g o  --,,---------,----------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite dolomite Dolomite 
- 

Washington-Continued 
514 515 516 511 5 1 r -  519 520 5 2 1  522 523 524 

46Fs 46Fl 46F1 46F1 46F1 46Fl 46F2 465 46Ft 46Ft 46Fr 
40-146 40-147 40-148 40-149 40-150 40-151 40-152 40-153 40-154 40-155 40-145 

S i 4  ,,----,-----,-----------,--- 0.56 0.65 3.06 0.76 2.00 2.41 2.74 2.10 4.74 4.14 1.77 
All0,+~&' ,-----------------,--- 1.16 1.40 2.22 1.68 1.34 1.30 1.42 1.70 1.96 1.12 2.10 

M@ ------,----,---------------- 21.93 21.55 20.10 21.52 21.01 21.25 19.53 20.06 19.84 19.68 19.12 

CaO --,----,----,---------------- 29.96 29.63 28.81 29.44 29.54 29.05 30.82 30.18 29.25 30.04 30.75 
lgnitioa los'-,--,------------------ 46.39 46.17 45.21 46.60 46.11 45.99 45.49 45.36 44.21 44.42 45.66 

-- . - 

Total- ,,-,--,-----,-- ,--- - -  100.00 lOO.00 100.00 100.00 100.00 100.00 100.00 100 .oo 100.00 100.00 100.00 

a , ,  0.1.91 0,1,98 0,5.94 0,1,97 0.3,96 0.4,96 0.4.95 0.5.94 1,6,92 1.5.93 0,3,96 
CaO/MgO ---,,,,---,----------,--- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 

- 

'hon and alumina. ' B ~  difference. except f a  samples 471,418,479. s950°-1.000.C: allo called C Q .  'Also reported as insoluble. 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate m e  of analyrlr] 

Waahingtoo-Continued 
443-446. OkanoganCounty. Tdanic. N E ~ S W ~ ~ ~ C .  23, T. 35N.. R. 26E.. about 

1.5 m i l a  northwest of town of Rlvenide. Owners, Emmett. O m .  and 
R. E. Smith. Deposit 8. (Bennett, 1944, p. 6-9, 11, 20, 21, pl. 3; 
Bennett, 1945, p. g.) Deposit: Dolomite, light-gray, fine-grained. 
stratigraphic thickness 200-300 ft. Frerh sample from outcrop. fragments 
taken every 5 ft, uwully for a length of 50 h. Tonnage ertimated. Index 
and geologic map .  Pouible use: General uw of dolomite; refractories, 
cnuhed stone; for those analyaes wirh more than 20 percent MgO. m c e  
of magnesia. 
443. Sample 365. 445. Sample 367. 
444. Sample 366. 446. Sample 368. 

447- 461. County, age, maps, and use u in samples 443-446. sWASW f aec. 23, 
T. 35 N., R. 26 E., about 1.25 miles northwen of Rivenlde. Owners. 
Emmen and Omar Smih. Depmit 4. ( Bennen. 1944, p. 6-9. 11. 14- 
16, pl. 2; Bennett, 1945. p.2. 5 . )  Deposit: Dolomite. light-gray to 
gray to htownilh-gray; mme impurities; stratigraphic thick- 450-500 h. 
Fresh sample from outcrop, fragments uken every 5 f t  uually f w  a 
length of 50 ft. Tonnage estimated. 

Slmple S.mple 
447. 85 
448. 86 

452.- I .  95 
453. 90s 45B. 98 

449. 81 454. 92 459. 100 
450. 88 455. 93 460. 102 
451. 89 456. 94 461. 111 

462- 461. County. age. map .  and use as in samples 443-446. S W ~ S W ~  aec. 25, 
T. 35 N., R. 26 E.. about 0.5 mile louthwest of Rlverside. Owner, 
H. F. Hubbard. Deposit 1. (Bennett, 1944, p. 6-9, 11, 12, pl. 1; 
Bennen, 1945. p. 5.1 Deposit: Dolomite. light-gray , dense; beds 
range up to 6 ft or more in thicknw; maximum stratigraphic thickness 
exposed about 550 ft. Fresh sample from outuop. fragments uken every 
5 h. usually for a length of 50 ft. Tonnage estimated. 

468 - 501. County, age, maps, and use as in samples 443-446. Sec. 26, T. 35 N., 
R. 26 E., about 1.25 miles northwest of Riverside. Deporit 4. ( Bennen. 
1944, p. 6-9, 11, 14-16, pl. 2; Bennett, 1945. p. 5.) Deposit: Dolo- 
mite, light-gray to gray m brownkh-gray; some impurities.. suatigraphic 
thickness 450-500 ft. Fresh sample from outcrop. fragmenu taken every 
5 ft. usually for a length of 50 ft. Tonnage ertimated. 

Washington-Continued 
468 - 483. N E ~  NW 4 mc. 26. Owner, N. W. L. Brown. 

SPmple SPmple Sample 
468. 51 474. 61 419. 66 
469. 52 415. 62 480. 67 

410. 53 416. 63 481. 68 
471. 54 411. 64 482. 70 
412. 55 478. 65 483. 71 
473. 60 

484- 492. NW: NWi aec. 26. Owner, R. E. Smith. 
S.mple Sample sPmple 

484. 73 487. 79 490. 82 
485. 74 488. 80 491. 83 
486. 15 489. 81 492. 84 

493 - 501. SEi NWf sec. 26. Owoers. Emmett and Omar Smith. 
S.mple - S.mple Snmple 

493. 46 496. 49 499. 51 
494. 41 497. 50 500. 58 
495. 46 498. 56 501. 59 

502- 513. County. age, map .  and uae as in samples 443-446. NWiSEi sec. 26, 
T. 35 N.. R. 26 E.. about 1.5 miles northwest of Rivenlde. Owner, 
N. W. L. Brown. Depait 3. ( Bennett, 1944. p.6-9,11,13, pl. 1; Bmnen. 
1945, p.2.) Deposit: Stratigraphic thickneu about 700 f t .  Upper 300 ft. 
dolomite, gray, fine-grained, beds up to 4 h in thickness; underlying 
400 ft, dolomite, light-gray to white, dominantly fine grained, bedding 
not as diatinct as upper part; lome impurities. Freshsample from outcrop. 
fragments takenevery 5 ft, usually for a lengthof 50 ft. Tonnage estimated. 

502. %F 506. %P Sample 
510. 35 

503. 28 501. 32 511. 36 
504. 29 508. 33 512. 37 
505. 30 509. 34 513. 38 

514- 524. County, age. map .  and use as in samples 443-446. NWtNWi sec. 36. 
T. 35 N.. R. 26 E.. about 0.5 mile routhwea of Rlverride. State land. 
Depmit 1. (Bennett. 1944. p. 6-9. 11. 12. pl. 1; Bennett. 1945. p. 
4.) Deposit: Dolomite. light-gray, dense; beds range up to 6 ft or more 
in chicknet; maximum stratigraphic thicknw exposed about 550 A. 
Fresh sample from outcrop, fragmenu taken every 5 ft, uaually for a 
length of 50 ft. Tonnage estimated. 

Sample 
514. ? 518. 21 522. 



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

Table 10.dnalyses of samples tom Washington containing mare than 90 percent carbonate (Group Fr),common-rock category-continued - 
Chemical analyses--Continued 

- - - - - - . - -- O x n U e a - - - - - - - - - - -  
~ 

526 527 528 529 530 531 532 533 534 535 536 537 525 _ ~ ---_------pp 

46F.0-160 46F.0-220 46F.0-221 46FPO-222 46F.O-223 46F.0424 46FfM-225 46FfM-2'26 46F140-227 46Ffi0-223 46Fz2.4-20 46Ft24-21 46Ffi0-229 .- 
SiO, ----,-,-,---- 1.3 4.43 2.09 2.64 5.45 5.66 3.97 4.26 2.27 3.59 5.02 1.76 5.10 
a 1 2 4  ------------ < - 0 5 ] i l . ~ 6  1.70 3 1.61 1.99 l.68 1.n 1.73 1.55 3.13 1.36 '1.43 
F q 4  ---,---,---- .12 
MgQ ------------- 1.0 .77 .71 .85 .60 1.07 1.13 1.04 .78 1.13 14.93 1.94 1.22 
CaO ---,-----,--, 52.8 52.06 53.55 52.95 51.76 50.56 52.05 51.98 53.03 52.69 32.07 52.42 50.55 
P@r -,----------- ------ ,105 .076 .OM .OM .I18 .082 .OM .086 .052 --,--, ,-,--- .I14 
Ignitionloss -------- 43.8 '41.77 '42.60 '42.33 '41.11 '41.10 '41.54 '41.59 '42.60 '41.98 43.06 41.86 '40.97 -- - - - - - - - - - -- -. - - - 

T W L  ------,- 99.1 'C100.203 C99.731 C99.671 C99.621 C99.603 C99.451 C99.751 C99.501 C99.993 98.21 99.34 C99.381 
C a n  , ,  1 3.3.94 1.2.96 1.2,95 4.2.93 4.3.92 3,2.94 3.2,M 1.2.96 3.2.95 0,10,83 0.3.94 3,4,92 

dolomite Calcite Calcite CaO/MgO-,-,------ Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcareou' 
--- 

Washingcon<ontlnued 
538 539 540 541 542 543 544 545 508 547 548 549 550 

CaO/MgQ,-,-,,,- Calcite Calcite Calcite Calcite Calcite Calcite Caldte Calcite Calcite Calcite Calcite Calcite 
- -- - .- -. - - - .- - .- -- -. - - . - - -- -. .- -- calcite - 

KIO-,,--,--,-,-- ---,,- ------ -,---- .51 ,-,--- ,----, -----, ,----- --,,-, ,----- ------ ------ ------ 
P:05-,-,-------- -,---- ----,, ------ ------ .053 A49 .038 ,-,--- ,--,-- ----,- .003 .008 .011 
SQ------------- ------ ------ ------ .23 --,,,- -----, ----,- ,----- ------ ,-,--- ------ ---,-- ------ 
Orgmicmmer ----, ------ ------ -,-,-- ------ ,----- -,---, -,---- .41 ---,-- -----, ------ ------ ------ 
Ignidon l o r  ,,--,,, '41.23 43.17 4 1 .  40.09 '40.42 '40.86 '42.05 '43.00 42.21 '43 '46.37 '44.41 '41.51 

-- -- 
Total -----el C l O O . U ]  ClOO.031 C100.07] C99.541 C99.831 C99.851 CQQ.821 100.26 99.11 C971 C99.603 C99.841 C99.571 

Clau ,--------,-- 0.7.93 1.4.96 4.6.91 1.9.89 1.8.90 1.7.91 0,4,41 1.2.98 0.4,95 0.0.97 0.0.97 0.6.92 0.6.99 
CaO/MgO,,-,,---- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Dolomite Dolomite Calcite ---- -- -- - - 

'k4. 4~ canpollte of iunp1es 546-549 'h1rades F e O .  
'Sample Qied at llW-112-C. ~gnificm l a a  1. 000.-l.lOO°C. c o m i m d  N 4 0  = 210 PPm . = 750 PPm 4 '~alculrred tom repated MgC4 and(a) CaCO,. 
' ~ ~ 0 = 2 1 0 p p m .  K@=700ppm. Ti%-3lOppm. S=39Oppm. T1&=<30ppn. S=22ppm. ' ~ 4 .  calculated kom reponed MgC4 and(or)CaC%. 

'koo oxides. 

Specaochemlcal analyses 
C The metallic elements not detected in the spectrofhemlcal analysis: LirO,&O.B~,Sy~,CoO,ZnO,~~,~e~ . A ~ , ~ ~ 4 , ~ q 0 , , ~ o 4 , ~ ~ , ~ , p d , ~ d 0 ,  4 4 , ~ ~  , s 4 ~ ,  

8rO.Te4.CtlomLa@~, Ce%,Prfi. Ndfi,Sm@a,b@a,Gd@a, T ~ O ~ , D ~ & , H ~ O ~ ,  ~ r @ ~ , ~ m f i , ~ b @ ~ . ~ u @ , ,  H f q , ~ ~ @ ~ ,  W O I , R e P , , ~ s , ~ , & , ~ u ,  T ~ ~ o ~ , ~ , B ~ ~ ~ , ~ ~ , u ~ :  
umple 561. Pb0 = 0.0035 percent] 

-. - --- -. ---- 
526 521 528 529 531 532 538 534 537 539 510 541 530 -- 538 -- 

NhO---*- 0.05 ---,,- 0.05 -,--- - ---,,- 0.05 0.05 , , -  , 0.05 0.05 0.05 0.05 ----,, 



ANALYSES OF SAMPLES 

S p c u a h e m i u l  amlyaer-Coa(inued 
543 545 546 541 

--- 
542 - .- 544 548 5 4 9 - -  - 561 562 569 

NiO ----- --,,-- ---,,- ---,,- ------ ,,,--, -,---- -----, ---,-- 0.001 0.001 0.001 0.0015 0.001 0.001 
CuO ---- 0.0014 0.0014 0.0028 0.0019 0.0019 0.00098 0.00066 0.0014 .W45 .0057 .0062 .0031 .0016 .0014 
SrO----- .14 .012 .013 .0083 .0091 .0084 . O W  .001 .061 .006 .14 .0054 . O W  .018 
Z r 4  --- - ------ ------ ------ ----- - -----, --,,-- -,---- ------ .W2 .002 .002 - -  .W2 ------ 
A g o  ---- ------ ------ .0002 .00w ,,-,,, ,,,-,, --,,-, --,--- ,,-,-, ,---,- ,----, ------ .0002 ,,-,-- - - ---- 

[Undurcored page numbers in r e k m c e  Indicate aourcc of uulysfr] 

Washingtar-Continued W a ~ u m - C o n t l n u c d  

525. Okanogan County. Pleistocene. Ssc. 3, T. 35 N., R. 26 E., about 4 
miles northwest of town of Riverside. from shore of Booher Wu. 
(Wilson and S k i ~ e r ,  1937, p. 6, 2, 16, 152.) Marl, gray, uncoluoll- 
dated. Index map. Physical tests; general data f a  whiting a d  punier. 
Pouible use: Putty, whiting. 

526 - 530. Okanogan County. S& sec. 1, T. 35 N., R. 25 E.. sourheast ride of Dunn 
Mountain. Schob property. Analyst, under supervfrioa of Mark M m ;  
specuochamical analyst, C. E. Harvey. (Mllls, 1962, p. 12, 13, 232- 
234, 245, 264, 264, pl. 1.) Limestone, white to Light-gray, medium- -- 
grained. C ~ Q  sunple fmm rhrae outcrop. T O M ~ ~  e~cimated. Udex 
and geologic m a p .  Pouible we: Portland cement. 

526. Sample 0-3 reprerenu 38 h .  
527. Sample 0-61 reprexnu 4E ft. 
528. Sample 0-52 reprcrenu 43 h .  
529. Sample 0-62 reprerenu 32 ft. 
530. Sample 0-63 repreaenu 36 h.  

531 - 534. Okanogan County. Sec. 12, T. 36 N . .  R. 16 E., DUUI tdounuio uU. 

McCain property. Analyst, under luprvIsioa of MuL MUDS; Ipccuo- 
chemical analyst, C. E. Huvey. ( Mib. 1961, p. 1% 13, 293, 
246, 255, 256, 264, pl. 1.) Llmerrara, whim, come-grahd .  bedded. - 
Chip sample from outcrop. Index and geologic map. Possible we: 
Portland cement. 

531. S W ~  N& sec. 12. Sample 0-66 reprexnu 37 ft. 
532. S& N& sec. 12. Sample 0-59 repreaenu 34 ft. 
533. S&N& sec. 12. somile 0-60 riprarenu 32 ft. 
534. S&N& sec. 12. Sample 0-61 reprexnu 42 ft. 

535. (Okanogan County. Sec. 25. T. 35 N.. R. 26 E., wen of Riverside. 
Analyst. A. A. Hammer. ( Shedd. 1913, p. 166. U6, pl. 21.) 
[Dolomite] limestone, white, flinty, ctysullinc. Indu nup. 

536. Okanogan County. [T. 35 N., R. 25 E.], near Riveraide, Scotch Creek 
basin. Analyst. A. A. Hammer. ( Shedd, 1913, p. 166, 245, pl. 21.) 
Limestone, white, crystalline. Index map. Pmible ux: Patland 
cement [implied]. 

537. Okanogan County. S W ~  s W ~  sec. 6, T. 35 N., R. 26 E.. Durn Mountain 
area. Scholz property. Analyst, under supervision of Mark Adams; 
spectrochemica1 analyst, C. E. Harvey. Sample 0-64. ( Mills. 1962. 
p. 12, 13, 233, 234, 246, 255, 264, pl. 1.) Limestme, white, 
medium-graincd, bedded. Chip umple from outcrop reprerenu 72 ft. 
Index and geologic maps. Possible use: Portland cement. 

M6 - 549. Olunogm County. NEi NWi rc. 26. T. 38 N.. R. 30 E.. about 4 milea 
nonh of Waucood.. Analyst. n m k  mpmvialao of Muk Mamr; rpccuo- 
chem1c.l analyst, C. E. Hwey. ( W. 1961. p. 12, 13, 218-3. 
245. 254, 284, pl. 1.) Gemah Wmcnooc, white, mcdl~~m-gralned. - 
well-bedded; woahrs  gray; ca~ulac little quar;  d e p i t  about 160 ft 
thick. Chip ample  Imn outcmp. Taurage actlnuced. Iodwr .ad geo- 
logic n u p .  Ftulble urn: P m h d  cement, mlmr.l filler, bulldur' llmc. 

546. sampleo-8repr tuou38h.  
Me. s m p l c  0-9 mpreBenu 18 ft. 
MI. Sunple 0-10 m p c w u  70 h.  
548. Sample 0-11 reprcwu 40 h. 
540. Sample 0-12, 40 h in length. 

550. Ohnogur County. T. 38 N.. R. 30 E., north of W a u d a .  Analyst. 
A. A. Hammer. (Sbedd. 1913, p. 169. 110. W, MUh. 1962. p. 218.1 
Llmwtooe, whim, c r y n W e .  Pouible we: Patland cement. 

561. Pacific County. Eocene. [T. 9 N.. R. 11 W .I. 8 miles east of town of 
nwaco, on Bear River. Lindsey claim. Analyst. 5. V. Peppel. ( Darton, 
1909. p. 27.) Llmestoae, fossiliferous. 

552 - Mil. Pacific County. Oligocene. S& S& see. 20, T. 10 N., R. 10 W . Bear 
River deposit. Llmwrwe, bluirh-gray to gray; weathen light brawn or 
buff; part dense vuggy algal matcri.1 and part caquina. Tornage 
estimated. Index and geologic maps, measured section. Former uxr  
Agricultural, lime. 

552, 553. Analyst. E. W. Layell. ( Darner. 1966, p. 82,431-433,434.) 
554. (Darner. 1966, p.82,431-433,434.) SampletakenacroulOfr. 

555 - 567. Analyst, undu supervision of Mark Mams; spectrochemiul 
analyst. C. E. Harvey. ( Danner. 1968. p. 16. 19. 82. 
431-434.447.456.) 
555. Sample Pf 2-1. Chip runple taken across 90 ft. 
556. Sample PI 2-2. Chip sample taken actors 90 fi. 
557. Sample Pf 2-3. Chip wmple taken across 160 ft. 

558, 559. Pacific C w n r .  O l i g ~ e .  S W ~  SWf s c .  21, T. 10 N., R. 10 W., 
northeast o Ilwaco Willapa Pulp and Paper Mills quarry. S& S& 
sec. 20, T. 10 N., R. 10 W., Bear River deposit (Darner, 1966). 
(Hodge, 1938d, p. 13, 2, 20, 22-24; Darner, 1966, p. 82. 431-433, 
434.) Limestone, light-tan, pan crystalline, part massive; weathers 
bluish. Overburden averages 5 ft. Tonnage estimated. Index and geo- 
logic maps, columnar section, geologic section, measured section. 
Former use: Fertilizer, lime. Pouible use: Flux. 

559. USED sample 221A. 

538- 542. Okanogan County. Sec. 7, T. 35 N.. R. 26 E., Durn Mountain area. 
McCain property. Analyst, under supervision of Mark Mams; specuo- 

560. Pacific County. Oligocene. Probably NW corner sec. 27, SW corner 

chemical analyst, C. E. Harvey. ( Milk. 1962, p. 12, 13, 233-235, 
xc. 22, T. 10 N.. R. 10 W. Bear Rivet deposit. ( Glover, 1936, 

236. 246. 256. 264. pl. 1.) Chip sample from outcrop. Tornage 
p. 55.1 Deporit: Limestone, interbedded with shales. Former use: -- 

estimated. Index and geologic maps. Possible use: Patland cement. 
Fertilizer, lime. 

538 - 541. N W ~  S W ~  sec. 7. Limestone, white. coarse-grained, bedded. 561. Pend Oreille County. Precambrian. Riest River Group. N& sec. 28. 
538. Sample 0-66. 540. Sample 0-68. T. 35 N.. R. 43 E.. 1.5 miles north of Parker Lake. Hauck property. 
539. Samde 0-67. 541. Samde 0-69. Analvrt. under supervision of Mark Adams; spectrochemical analvst. 

542. SWt s W ~  sec. 7. Sample 0-58. Limestone. drrk-gay , fine- 
to medium-grained, siliceous; represents 43 ft. 

C. Harvey. Sample PO-27. ( Mills. I&, p. 12, 13. 60, &,- 
257, 264, pl. 1.) Dolomite, light-gray, medium- to coarse-grained, 
friable. Chip sample from outcrop. Index and geologic map. 

543* *' Okanogan County' T' 38 N' '  R' 30 ''' about 4'5 miles 'lorth Of 'Own Of 562, 563. Pend Oreille County. Middle Cambrian, lower unit of Metaline Limestone. 
Wauconda. Jones property. Analyst, under supervision of Mark Adams; 
spectrochemical analyst, C. E. Harvey. ( Mills, 1962, p. 12, 13, 220, 

SWt N a  sec. 31, T. 38 N., R. 43 E., 1 mile north of town of Ione. 

221, 245, 254. 264, pl. 1.) Limestone, white, coarse-grained. Chip 
lonequarry, abandoned. Analyst, under supervision of Mark Mams; - - 

sample from outcrop. Index and geologic maps. 
spectrochemical analyst. C. E. Harvey. Samples PO-5. PO-8. ( Mills, 
1962, p. 12, 13, 54-58, 246, 256, 264, pls. 1, 2.) Limestone, dark- 

543. S W ~  NWi sec. 13. Sample 0-6. Limestone, sample represents 
10 ft, entire thickneu.of bed. Possible use: None, deposit small. 

544. N& sec. 14. Sample 0-7. Limestone, poorly bedded; represents 
about 57 ft. 

- -  
gray, fine-grained, slightly dolomitic and argillaceous; coutains brown 
streaks and patches; weathered. Chip sample from outcrop. lndcx and 
geologic maps. Former use: Natural hydraulic cement, flux. Possible 
use: None. rock impure. 
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Table 10.--Analyses of sample8 from Wuhington containing m a e  than 90 percent carbonate ( g o 2  Fz), common-rock category-Continued 

Chemical analyses-Continued 

Wash~ngton-Conunued 
564 565 566 567 568 569 570 571 572 573 574 575 576 

46F1 46Fs 46Fr 46FI 46FI 46Fr 46FI 46Fr 46FI 46Fz 46Fr 46Fz 4% 
26-93 26-94 26-95 26-96 28-97 26-98 28-99 26-100 26-101 26-102 26-103 26-104 26-105 

SIQ ------------ '1.38 18.20 18.92 '4.67 5.79 11-55 5.34 0.57 2.24 ------ ------ ------ ------ 
%Q ------------ 1.42 .92 1.04 .85 .94 1.18 2.86 .95 Trace ------ ------ ------ ------ 
M ~ O  -,---------- '1.32 '1.08 '1.33 9 4  '.69 '.93 3.03 .42 .21 '0.38 '0.19 '0.33 '0.43 

CaO ----,------- '49.85 '51.31 '50.27 '51.83 '51.31 '49.87 47.53 54.62 54.33 '53.89 '53.61 '54.17 '52.77 

PI%------------ ------ ------ ------ ------ ------ ------ .009 .032 ------ ------ ------ --,--- ------ 
Ign~tian 1~ ------- '40.60 '41.46 '40.91 '41.70 '41.03 '40.16 '40.68 '42.90 42.76 '42.73 '42.30 '42.90 '41.80 

Taal , - , - - - -  [100.57] [100.97] [100.47] C99.991 C99.781 C99.673 r99.451 C99.491 C99.543 [91.00] C96.101 C97.401 C95.001 

CaO/MgO ,------- calcite Calcite Calcite Calcite Calcite Calcite MaEp Calcite Calcite Calcite Calcite Calcite Calcite 
- - - -. - .- pp--..--p-L -.-- - ~. -- -- 

~ - 

Clut  -------,----- 0.2.97 0.1.98 0,2.97 0.3,97 0,1,98 O.l,99 0.2,97 0.1.98 0.2.98 1.0.96 1.0.99 0.1,98 0.1.98 
CaO/MgO---,----- Calc~te Calc~te Calcite Calcite Calcite Calcite Calcite Calclte Calcite Calclte Calclte Calcite Calcite 

- - -- -- - 
.- Walmngton-Cont~nued 59 8--- 59 8----- -- 

590 591 592 3 9 3  594 - 595 596 --- 597 -- 600 60 1 602- 

46F1 4BF, 46F1 46F~ 46F1 46F1 46F1 46F1 46F1 46F1 46F1 46F1 46F1 

Total -----,- C99.821 C99.101 C99.661 C99.843 C99.361 C99.641 C99.701 C99.60] C99.801 C99.781 C98.091 C98.181 '98.68 

Clasa ------------ 1,0.91 3.1.95 0.0.99 0.0.99 0.1.99 1.0,98 O.O,99 O,O,99 O,l,99 0.0.99 0.1.97 0,0,98 (0.0)98 

Magner~an 
CaO/MgO -------- Calclte Calcite Calc~te Calcite Calcite Calcite Calc~te Calcite Calcite CalCiw CaIc~ce Dolomite 

calcate 
P - 

Wash~ngton-Cont~nued -- 6 1 2  -6i3 
603 604-- 605 607 608 609 610 611 6% - - - -  614 615 

46h 46FI 46FI 46FI 46FI 46F1 46FI 46F1 46F1 46F1 46F1 46F1 48F1 
26-203 26-202 26-174 26-191-26-205 26-152 26-166 26-145 26-L63_ 2 1  2 1  26-15 26-206 

lnroluble'--------- 2.67 2.58 0.51 1.20 3.95 0.11 0.27 0.06 0.21 0.12 0.22 0.14 4.46 
F ~ O '  ----------- .22 .I5 .10 .13 .13 .10 .10 .07 .05 .12 .10 .08 .10 
M ~ O '  ----------- 11.72 19.59 .16 .I9 1.52 .33 .ll .23 .22 .21 .40 .I0 3.60 
C ~ O '  ----------- 40.24 30.73 55.22 44.98 52.00 55.43 55.51 55.75 55.61 45.73 55.44 55.22 49.31 
M ~ O '  -----, ----- .01 .01 ------ ------ ------ ------ ------ ------ ---,-- ------ .01 ------ .01 
CO,' ------ 44.52 46.00 43.57 53.44 42.56 43.92 43.75 44.06 43.9'2 54.03 44.02 44.15 42.72 

Total ------- 99.38 99.66 '99.56 '99.94 '100.16 '99.89 '99.74 *100.11 '100.01 '100.21 100.19 '100.29 100.20 

Class------,----- (3.0)96 (3.0)96 (1.0)99 (1,O)W (4.0)96 (0,0)100 (0.0)99 (0.0)100 (0.0)100 (0,O)IOO (0.0)100 (0.0)100 (4.0)96 
Calcareour 

CaO/MgO --,------ dolmite Dolom: -Calcite Calcite Calcite Calcite Calcite Calcite a t e  C a l c u  Calcite Calcite - P ---- -- - -- - -  -- - - -  -- - calcite 
See following page f a  foanaes.  

Specuochemical anaIyser 
C The metallic elemenu not detected in the specuoehemical analysis Li~O.BeO,8~0~.Na@,K~,SyQ.Vl~.C~~O~.NiO,CoO,ZnO,G~a,Ge~,A~OI,Y~,Z~.NqO~,MoO,, 
AgrO,Ru.Rh.Pd,CdO.4OttSn4.S90~.BaO.TeQ,crro~La~,Ce4~~~4.NdrO~.Sm~4,Eg44G4~o,~,~~~.H94.E~~44TmA.Y944Lur4o,H~rqT444W44~~. 
Os,lr.Pt.Au,TIsQ.Pb0.Bi~,ThQ4UQ; sample 570, N$O = 0.05 percent, Kt0 =O.W percent, C I A  =0.0021 percent, Ni0 =0.001 percent sample 579.ApO=O.O0072perceni] 

570 571-577 -- 578 579 580 8 82 8 565 
T1Q ,-----,----------,,---- 0.072 0.027 0.018 0.0056 0.014 0.02 0.0044 0.0034 0.0076 0.0064 0.011 
MnQ ,----,-------,------------- - .I1 .043 .01 . O l  .Ol9 .013 .036 .019 .01 .01 .019 
CuO --------------,----,-- .0015 .00071 .0006 .0005 .0084 .00099 .0010 .00088 .00082 .00066 .00088 



ANALYSES OF SAMPLES 

p--pp-----.-.. 
Specfrochemical anaiyses4ontinued 

~ 

588 589 .- 592 5 9 6  594 595 5 9 6  597 598 599 

T i 4  .................................... 0.013 0.0088 0.002 0.002 ,---,- ------ 0.0056 ------ 0.0056 0.0072 
MnQ----------------------------------- 8 1 9  .016 .014 .019 0.019 0.015 .011 0.015 .017 .017 
CuO -------- --------,---- .00052 .00082 .0005 .0005 .00072 .0006 .00071 .00088 .0005 .0005 

S~-----------------,------------------- -- .om .O1° _LO%? .0086 ~ .0082 .008 .0068 .0082 .0084 .009 

Footnotes of analyses on preceding page: 

'Insoluble. 'AIPI. 'M~COI, trace. 
'calculated from reponed FeCOs, MgC4, CaCQ, and(or) MnCQ. 61nsoluble( acid) 11ODC. ' M ~ c o ~ ,  none. 
' ~ 4 ,  calculated from reported FeCa. MgCQ, CaCQ, and(or) MnCQ. 'F~o ,  calculated from reported FeCOa. 

'Sample dried at 11OD-11PC, ignition lwr, 1,0000-1,lWC. 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

564 - 569. Pend Oreille County. Middle Cambrian. lower unit of Metaline Limestone. pls. 1, 2.) Limestone, gray, fine-grained, bedded; weathers gray. 
S W ~  N& sec. 31, T. 38 N., R. 43 E.. 1 mile north of town of lone. Overburden less than 2 ft thick. chip sample from outcrop reprerents 
lone quany. Analyst [possibly] I. E. Hayes. (Mills, 1962. p. 54-51. 20 ft. Index and geologic m a p .  Possible use: Mineral filler, cement 
58, pls. 1. 2.; Limestone, gray, argillaceous, dolomitic; finely dissemi- industries, finishing lime, pulp and paper industry, ceramic whiting. 
nated talc in upper part of quarry. Index and geologic maps. Former use: 586. 587. Pend Oreille County. Upper unit of Metaline Limestone. ~f $ec. 4, 
Natural hydraulic cement, flux. Possible use: None, rock impure. T. 40 N., R. 43 E.. 12 miles north of town of Metaline. Collector, 

570. Pend Oreille County. Probably lower unit of Metaline Limestone. SEt NWt W. A. G. Benoert. Samples WGB-5. WGB-6. (Mills, 1962, p. 51-53. 
sec. 31. T. 38 N.. R. 43 E.. 1.5 miles from bne. Green quarry. PLY. 1, 2.) General: Limestone, white to light-gray, medium- to 
Analyst, under supervision of Mark Adams; spectrochemical analyst, coarse-grained, massive; contains very few thin muscovite schist layers. 
C. E. Harvey. Sample PO-4. (Mills, 1982, p. 12, 13, 55, 58, 2, Sample: Limestone ( marble),white with shades of gray, crystalline. 
246, 256, 264, pls. 1, 2.) Limestone, gray, argillaceous. Grab sample. 
7 

Tonnage estimated. Index and geologic maps. Possible use: Chemical. 
Index and geologic maps. Possible use: None, rock impure. metallurgical, finishing lime, calcium carbide manufacture, mineral 

571. Pend Oreille County. Lower unit of Meuline Limestone. S& sec. 11. filler, mgar industry, pulp and paper industry. 
T. 39 N., R. 43 E., 3.7 miles north of town of Metaline Falls. Three 588, 589. Pend Oreille County. Upper unit of Metaline Limestone. SW+ sec. 13, 
Mile Creek area. Analyst, under supervision of Mark Adams; specuo- T. 40 N., R. 43 E.. 12 miles north of Metaline Falls. Black Heart 
chemical analyst, C. E. Huvey. Sample PO-25. (Milla, 1962, p. 12, claims. Analyst, under supervision of Mark Adams: spectrochemical 
13, 4 1 . 4 2 . 3 ,  257, 264, pls. 1, 2.) Limestone, gray, fine-grained, analyst, C. E. Harvey. Samples PO-1, PO-2. (Mills, 1962, p. 12, 13, 
slightly argillaceous. Chip sample from outcrop represents 52 ft. Ton- 45.17, 2, 246, 256,264, pls. 1, 2.) Limestone, white to Ught-gray, 
nage estimated. Index and geologic map.  Possible w: Chwicrl ,  fine to very fine grained. Chip samples from outcrop. Tonnage esti- 
metallurgical. calcium carbide manufacture, sugar industry, pulp and mated. M e x  and geologic map.  Pasible use: Cement, finishing lime. 
paper industry, finishing lime, filler, ceramic whiting. mineral filler, pulp and paper industry. 

572. Pend Oreille County. Lower unit of Metalhe Limestone. SWf SWf 590, 591. Pend Oreille County. Upper unit of Metaline Limestone.. N E ~  NBt sec. 15 
T.  39 N., R. 43 E., about 2 miles northeast of Metoline F a b .  Col- and NWt NWt sec. 14. T. 40 N.. R. 43 E., abwt 8 miles north of 
lector, W. A. G. Bennett. Sample WGB-8. ( Mills, 1962, p. 2, pls. 1, Metaline Falls. Collector, W. A. G. Bemett. (Mills, 1962, p. 53, 
2.) Limestone, gray. Sample represents 75 fr. Tonnage estimated. 54, pls. 1, 2.) Limestone. Index and geologic maps. 
Index and geologic maps. 590. Sample WGB-10. Possible use: Cement. 

573 - 580. Pend Oreille County. Lower unit of Metaline Limestone. Sec. 6. T. 40 N., 591. Sample WGB-13. Possible use: None, rock impure. 
R. 44 E., 15 miles north of Metaline Falls. Getchell-Dehuff property. 592 - 599. Pend Oreille County. Upper unit of Metaline Limestone. S W ~  N sec. 22. 
Tonnage estimated. Index and geologic maps. Possible use: Chemical. T. 40 N., R. 43 E.. 9.5 miles north of Metaline Falls. Analyst, under 
metallurgical, finishing lime, mineral filler, pulp and paper industry. supervision of Mark Adams; spectrochemical analyst, C. E. Harvey. 
573 - 576. SWf sec. 6 .  ( Mills, 1962, p. 44-46, pls. 1, 2.) Lime- (Mills, 1962, p. 12, 13, 3 2 , 9 5 1 ,  %, 257, 264, pls. 1, 2.) Lime- 

stone, light-greenisb-gray to dark-gray and black; dense stone, light-gray to gray, Rne-grained, well-bedded. Qlip sample hom 
to medium grained or finely crystalline. Weighted core outcrop. Tonnage estimated. Index and geologic maps. Possible use: 
analysis. Glass, chemical. metallurgical, calcium carbide manufacture, sugar 
573. Diamond-drill hole 1. Core sample 58.1 ft . Industry, p ~ l p  and paper industry. 
574. Diamond-drill hole 2. Core sample 49.1 ft. Snmpfe Slmple 
575. Diamond-drill hole 3. Core sample 118.2 ft. 592. PO-17 596. PO-21 
576. Diamond-drill hole 4. Core sample 103.3 ft. 593. PO-18 597. PO-22 

577 - 580. Wh sec. 6. Analyst. under supervision of Mark Adams; spec- 594. PO-19 598. PO-23 
trochemical analyst, C. E. Harvey. ( Mills. 1962, p. 12, 595. PO-20 599. PO-24 
13, 44-47, 246, 256. 264, pL. 1.2 .) General: Limestone. 600. Pend Oreille County. Upper unit of Metaline Limestone. N& s c .  27, 
light-gray to gray, fine- to medium-grained, massive. T. 40 N.. R. 43 E., about 8.5 miles north of Metaline Falls. Collector, 
Chip samples from outcrop represent width of 650 ft. W. A. G. B e ~ e t t .  Sample WGB-12. (Mills, 1962, p. 48,49, pls. 1, 
577. Sample PO- 13. 2.) Limestone, gray, very fine grained; some dolomitic masses. Sample 
518. Sample. PO- 14. represents stratigraphic thickness of about 300 ft. Index and geologic 
579. Sample PO-15. maps. Possible use: None, rock impure. 
580. Sample PO-16. 601. Pend Oreille County. Metaline Limestone ( Mills. 1962). T. 38 N., 

581 - 584. Pend Oreille County. Lower unit of Metaline Limestone. SEf N& sec. 20. R. 43 E., lone. ( Hodge, 1944, p. 2. pl. 4.) Limestone. Tonnage 
T. 40 N., R. 44 E., Slate Creek area. Analyst, under supervision of estimated. Index map. 
Mark Mama; spectrochemical analyst, C. E. Harvey. ( Mills, 1962, 602- 615. Pend Oreille C w t y .  Metaline Limestone. Between sees. 15 and 16. 
p. 12, 13, 42-e(. 248, 256. 264, pla. 1, 2.) Index and geologic map.  T. 39 N., R. 43 E.. about 1 mile na th  of Metaline Falls. Pend Oreille 
581. 582. Samples PO-9, PO-10. Limestone, light-gray. fine-grained. Mines and Metals Co., Pend Oreille mine. Analyst, E. T. Erickwn. 

thin-bedded: contains up to 0.5 percent fine-grained muxo- h i l l  hole 234. ( Park and Cannon, 1913, p. 2,43,  72, 73, pla. 1, 21, 
vite. Chip samples from outcrop repretent 150 ft. Possible 22.) Mineralogy. Graphic presentation of analysis. fndex and geologic 
w: None, m a l l  tonnage. maps, geologic actions. [For other analyses from same drill hole, see 

583, 584. Sampler PO-11, PO-12. Limestone, light-gray to gray, fine- samples 616-620. this group; samples 271-273, group F1.] 
to medium-grained, massive. Chip samples from outcrop Depth ( ft Depth (ft) 
represent 230 ft. Possible us& Calcium carbide manufac- 602. 710 ,, [Dolomite.] 609. 410 ,, [Limestone.] 
ture, chemical, metallurgical, finishing lime, filler. 603. 685 ,, [Calcareous dolomite.] 610. 338 ,, Do. 
ceramic whiting, pulp and paper industry. 604. 645 ,, [Dolomite.] 611. 300 ,, Do. 

585. Pend Oreille County. Probably upper unit of Metaline Limestone. N& N a  605. 588 ,, [Limestone.] 612. 275 , Do. 
sec. 1, T. 37 N., R. 42 E . ,  west of lone. Thackston property. Analyst, 606. 525 ,, Do. 613. 225 ,, Do. 
under supervision of Mark Adams: spec t rochemica l~ys t ,  C. E. Harvey. 607. 500 -, Do. 614. 198 -, Do. 
Sample PO-3. (Mills, 1962, p. 12, 13, 54, 55, 59, 2, 256, 264, 608. 480 ,, Do. 615. 175 ,, Do. 
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Table 10. -Analyses of samples from WaQlngton contalmng more than 90 percent carbonate (Group F~),common-rock category-Continued - - - - - - - - - - - - - - - - - - - - - - --- - 

Total ------ '98.23 

clars ----------- (1.0)97 (0.0)99 (0.0)99 (1.0)98 (2.0198 (0.0)100 (2.0)98 (0.0)100 (0.0)100 (0,0)100 (2.0)98 (6.0194 ("00)100 

C ~ O / M ~ O  ------- - Calcite Calcite Dolomite Calcareoua dolomite ~ o l o m i t e  ~ a l c i r e  C::Ez Calcite Calcite Calcite Calcite Calcite Calcite 

- 28-194 is-150 
l u b e  '1.36 '0.10 '0.70 

A l P s  ----------- ------ ------ ------ 
FeP, -------,--- ------ ------ ------ 
F ~ O '  ----------, .05 .05 .06 

----------- 1.34 .ll .15 
CaO ----------- 53.59 55.70 55.25 
MnO' -------,,-- .O1 ------ ------ 
c%' ----------- 43.56 43.87 43.61 --- - - . - 

Total ------- 99.91 '99.83 '99.77 

is- 198 - 
2.11 

------ 
------ 
------ 

20.16 
29.76 

------ 
45.39 

is- is8 
1.09 

------ 
------ 
------ 

20.73 
29.91 

------ 
46.13 

CaO/MgO --------- Calute Calcite Calc~te Dolomite Dolomite Dolomite Mapeaan Dolomite Dolomite Dolomlte Dolomite Dolom~te Dolomlte 
- .-__- _- -- - 

Total --,---- 100.00 100.01 

class 0.138 0.1.98 
CaO/MgO --------, Calcite Calcite - - - - -- -. -----A 

0.1.96 0.1,98 
Dolomite Dolomlte 

.- - -. . - - - - - -. - 

(1.0)99 
Calcite 

- -  - - 
(l.0)99 (3.0)97 (5.0)95 (5.0)95 (6,0194 
Calcite Calc~te Dolomlu Dolom~te Dolomite 

- - - - ---. - - - - - . - - . - -- - - - -- - 

(1.0)99 (2.0)98 (l .o)w 
Dolom~te Dolom~te Dolomlte 
- - -. - -- -- - - . - --- 

Wuhmngton-Conunued - - -- -- -- - - -- 663- - - - 
655 656 657 658 659 660 661 664 665 666 -- -- - - - .- --- 662 - - 667 

46Fl 46Fr 46Ft 46Ft 46F' 46Fz 46F1 46Ft 46FI 48Fs 46F2 46Fz 46F2 
26-151 26-147 26-219 26-130 _28-&31-___26-l32 26-133 -_2_6->62 26-218 26-172 26-164 26-141 26-143 

lnsoluble ---------- '0.10 '0.10 '0.10 '1.32 Q.40 "5.0 '6.52 '0.21 '0.47 0.42 0.23 0.05 0.06 

Total - -- ---- 99.68 

Class ,----,-- ---- (0.0)99 

CaO/MgO ,--,,---- Dolomite Calcite Calcite Calcite calcite calcite calcite Dolomite Dolomite Dolomite Dolomite Calcite Calcite 
-- -- - . --.=--. .- - . - .- ---- ... -- . - 



ANALYSES O F  SAMPLES 

Table 10.4nalyse: of samples t o m  Washington containing mwe than 90 percent carbonate (Group FI). common-rock category-Continued 

Chemical analyses-Continued 

Washington-Continued 

' ~ n a ~ d l e  (acid) 110.~. 
'~alculated tom reparted FeCO,. 

MgCO,.CaCO, and (or) MnCOs. 

'M~cQ,  aace.  

668 669 670 671 
46Fz 46Ft 46FI 46FI 

26-176 26-142 26-140 26-190 
Insoluble ------------- - ------------ 0.55 0.05 0.04 1.10 
M ~ O '  ------------,------------, .43 -66 .30 21.21 
cao2-----------,---------------- 55.12 55.42 55.63 29.92 
CO; --------------,-,--------,-- 43.74 44.23 44.00 46.65 

DESCRIPTIVE NOTES 

668 669 870 671 
46F1 46Fr 46F1 46F1 

26-176 26-142 26-140 26-190 
Total --------------,---- 99.84 100.36 99.97 98.88 

Clavi ------------------- (1.0)99 (0.0)100 (0,0)100 (1,0)98 
CaO/MgO -----------,---- Calcite Calcite ' Calcite Dolomite 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

616 - 620. Pend Oreille County. Middle Cambrian, Metaline Limestone. Between 848 - 657. Pend Oreille County. Meraline Limestone. S W ~  sec. 29. T. 39 N.. 
secs. 15 and 16. T .  39 N.. R. 43 E.. about 1 mile north of town of R. 43 E. Metaline Mining and Leasing Co.. Bella May mine. A~~alyst, 
Metrline Falls. Pend Oreille Mines and Metals Co., Pend Oreille mine. I. G. Fairchild. ( Park and Cannon. 1943, p. 2 . 4 3  e(. 66. 67. pls. 1. 
Analyst, E. T. kicksan. h i l l  hole 234. ( Park and Cannon, 1943, p. 2, 21, 22.) Mineralogy. Graphic presentation of analyses. Index and 
43, 72, 73, pls. 1, 21, 22.) Mineralogy. Graphic presentation of analy- - geologic maps. geologic sections. Samples 848-653. drill hole 40. 
re:. Index and geologic maps, geologic sections. [For other analyses from Samples 654-657. drill hole 42. [For another anrlysis from drill hole 42. 
same drill hole, see samples 802-615. this group; samples 271-273, see sample 274. group FI.] 
group F1.1 

Depth ( ft ) 
616. 150 --------------- [Limestone.] 
617. 125 --------------- Do. 
618. 101 --------------- [Dolomite.] 
619. 75 --------------- [Calcareous dolomite .] 
620. 50 ---------------   do lo mi^.] 

621 - 634. County, age, formation, locality, and reference as in samples 616-620. 
Analyst, R. E. Stevens. Drill hole 235. Mineralogy. Graphic presenta- 
tion of analysis. Index and geologic maps, geologic rection. 

Depth( ft) Depth(ft) 
621. 589 -,- [Limestone.] 626. 325 --- [limestone.] 
622. 550~,-[Ca1cuewdolmite.]629. 300--- Do. 
623. 535 --- [Limestone.] 630. 275 --- Do. 
624. 497 --- Do. 631. 249 --- Do. 
625. 400 --- Do. 632. 175 --- [Dolomite.] 
626. 375 -,- Do. 633. 125 --- Do. 
627. 350 -,- Do. 634. 100 --- Do. 

635. Pend Oreille County. Meuline Limestone. [.St rec. 16, T. 39 N., 
R. 43E.l  Ndrthoflaephinesbft .  Analyst, C. M. Collins. Lab. No. 
A-15. ( Dings and Whitebread. 1985, p. 2, 16, pl. 1.) Dolomite, medi- 
um-gray, sublithographic. Index and geologic map. geologic sections. 

636 - 640. Pend Oreille County. Metaline Limestone. [Sec. 16. T. 39 N.. 
R. 43 E.], about 1.5 miles north of Metaline Falls. Yellowhead mine. 
( Dings and Whitebread, 1965, p. 2, 2, 100, 101, pls. 1,  2.) Index 
and geologic maps, geologic sections. 

636, 637. Analyst, 1. C. Crampton. Lab. Nos. A-13, A-14. Dolomite, 
light-gray , very fine grained. 

638 - 640. Dolomite. light- to medium-gay. fine-grained. bedded. 
638. Analyst, I. C. Crampton. Sample 42 D 78. 
639. Analyst, I. C. Crampton. Sample 42 D 101. 
640. Analyst. C. M. Collins. Sample 54 D 27. 

641. Pend Oreille County. Metaline Limestone. [Sec. 21. T. 39 N.. 
R. 43 E.], west of Metaline Falls. Analyst. C. M. Collins. Lab. No. 
A-16. ( Dings and Whitebread, 1965, p. 2 , 2 ,  pl. 1.) Dolomite, light- 
gray, fine to very fine grained. lndex and geologic maps, geologic 
sections. 

642 - 645. Pend Oreille County. Metaline Limestone. [Sec. 27 or 34, T.  39 N.. 
R. 43 E.], east of Metaline Falls, south slope of Quarry Hill. Analyst, 
C. M. Collins. ( Dings and Whitrbread, 1965, p. 2, 9-12, pl. 1.) Index 
and geologic maps, geologic sections, detailed measured section from 
area. 

642. Lab. No. A-18. Limestone, bedded. 
643. Lab. No. A-19. Limestone, bedded. 
644. Lab. No. A-20. Dolomite, bedded. 
645. Lab. No. A-21. Dolomite, bedded. 

- . - -  

d p t h c f t )  Depth ( ft) 
646. 472 --- [Limestone.] 652. 202 --- [Dolomite.] 
647. 450 --- Do. 653. 168--- Do. 
648. 425 --- Do. 654. 662--- Do. 
649. 400---[Dolomite.] 655. 646--- Do. 
650. 375 --- Do. 656. 550 --- [Limestone.] 
651. 351 --- Do. 657. 525 --- Do. 

658 - 661. Pend Oreille County. Metaline Limestone. [T. 39 N.. R. 43 E.] , about 
2 miles southeast of Metaline Falls. Lehigh Portland Cement Co. quarry. 
( Patty, 1921, p. 83, &4.) Limedtone, dark-bluish. Use: Cement 
[implied]. 

682. Pend Oreille County. Metaline Limestone. [Secs. 12, 13, T. 40 N.. 
R. 43 E.] . northeast of Crescent Lake. Analyst, C. M. Collins. Lab. 
No. A-6. ( Dinp and Whitebread. 1985. p. 2.16, pl. 1.) Dolomite. 
light-gray, fine-grained. lndex and geologic maps, geologic sections. 

663. County, formation, analyst. reference, maps. and sections as in sample 
682. [Sec. 13. T. 40 N.. R. 43 E.] , southwest of Crescent Lake. 
Lab. No. A-7. Dolomite, cream-gray, fine- to medium-grained. 

664, 665. Pend Oreille County. Metaline Limestone. Analyst, C. M. Collins. 
( Dings and Whitebrerd, 1965, p. 2, 3, pl. 1.) Index and geologic 
maps, geologic sections. 
664. [Sec. 13 or 14, T. 40 N.. R. 43 E.] , northeast slope of Timber 

Hill. Lab. No. A-11. Dolomite, black and white streaked, 
fine-gained. 

665. [Sec. 14, T. 40 N., R. 43 E.] , western slope of Timber Hill. 
Lab. No. A-10. Dolomite, grayish-white. fine-grained. 

666 - 670. Pend Oreille County. Metaline Limestone. [Sec. 22 or 27, T. 40 N., 
R. 43 E.], from hill east of Lead King mine. ( Dings and Whitebread, 
1965, p. 2, 18, 19, 21, pl. 1.) Limestone, gray. lndex and 
geologic maps, geolog~c sections, detailed measured section. 
Photomicrographs. 

666. Lab. No. A-5. Sample from bed about 1,525 ft below top of 
formation. 

667. Lab. No. A-4. Sample from bed about 1,300 ft.below top of 
formation. 

668. Lab. No. A-3. Sample from bed about 915 ft below top of 
formation. 

669. Lab. No. A-2 Sample from bed about 685 ft below top of 
formation. 

670. Lab. No. A-1. Sample from bed about 425 ft below top of 
formation. 

671. Pend Oreille County. Metaline Llmesto~le . [Sec . 24, T . 40 N . . 
R. 43 E.] , north of Lime Creek. Analyst, C. M. Collins. Lab. No. 
A-12. ( Dings and Whitebread, 1965, p.2.16,pl. 1.) Dolomite, light- 
gray, sublithographic. Index and geologic maps, geologic sections. 
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Table 10. -Analyses of samples t o m  Washington cmtalnlng m a e  than 90 percent carbonate (Group F3, common-rock category-Cont~nued 
-- --- - - - - --- - . - - - - --- 

Chemical analyaer-Conunued 
-- -- -- --- -- -- - . - - - - - - . - - - - - - - . 

Wash~ngton-Cont~nued - - -- --- - - 

-- 26-171- 
SiO, ------------ ------ 
Insoluble -,------- '0.36 
Al@a ----------- ----, - 
Fep ,  ----- ---- -- - ---- - 
FeO - - - -- - - -- - - '.07 

MgO - ---- -- ---- '.91 
CaO ----------- '54.62 
MnO - -- -- -- -- -- '.01 

c q  ---,------- '43.93 
Organic matter ----- ------ 

Total ----- 99.90 

26-211 - 
------ 
'5.83 

------ ------ 
a None 
'2.05 
'40.06 
  one 
'51.71 

------ 
- - 

99.65 

28-213 
------ 
'8.76 

------ 
------ 
'None 
'.31 

'50.44 
'   one 
'39.94 

------ 

$6-144 .. . .- - ------ 
'0.06 

------ ------ 
'None 
'1.01 
'54.23 

' None 
'43.85 

------ 

26-148 - 26-156 - '  } 0.16 

------ - -  1 -22  one ------ 
'.41 21.68 

'55.66 30.45 
 o one ------ 
'44.14 '41.55 

------ A little 
-- - 

100.31 100.06 

26-165 

0.24 

.29 

------ 
21.69 
30.35 

------ 
'47.48 

Trace 

100.05 

Magnesian CaO/MgO -------- Calcite Calcite Calcite , Calcite Dolomite Calcite Calcite Dolomite Dolomite Dolomite Dolomite Calcite 

S i 4  ------------ 1.32 0.92 2.48 2.32 1.60 3.10 3.60 8.00 5.00 5.00 4.60 2.40 0.11 
Al@s + Fe'OS ------ .I2 .I6 3.02 1.52  race 1.68 4.12 1.10 3.80 4.90 1.30 ?50 I.45 
MgO --- --------- .I0  race '1.40 1.89  r race .96 Trace Trace 16.54 15.61 18.10 '.45 .43 
CaO ------------ 54.86 '54.62 '51.20 51.74 '55.18 51.12 49.28 49.11 31.05 30.97 30.52 '52.63 54.79 

-- 

Total ----- C100.441 99.18 99.82 99.81 C100.101 99.76 98.94 C56.811 L56.391 C56.541 C54.521 C97.191 Cg9.881 

CaO/MgO--------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite CalcareOru dolomite dolomite Dolomite Calcite Calcite 
--- - - - - .- - - - - -- - - - . -. -. .. . .. -- .- -- was ingt nnfifiGe* - -  . 

- 
699 100 701 704 705 707 708 709 710 102 103 -- 

. .  . - -  - -- 
698 -. - - .. - .. . -- 

-- 
46F228-181 46Fz28-45 46F126-31 46fi28-27 46Fz26-28 46F128-29 46F128-30 46F128-84 46F228-85 46F228-90 46F228-91 46Fr28-112 46F228-113 

~... .- . .~ 

S i q  ------------ 3.63 3.03-1.91 .5.89 1.84 2.36 4.31 1.51 0.48 1.22 2.14 0.70 0.63 
A l P s  ----------- 
FelOa - -------- -- ) *.lo .69 I.38 "32 

MgO ----------- .55 .33 -11 .25 .14 .22 .16 .20 .10 .22 .09 .11 .16 
CaO ----------- 52.45 53.42 54.62 51.64 54.53 54.20 54.29 54.36 55.28 54.90 53.73 55.42 55.06 
PtOs - - - - - - - - - - - .018 SO3 ------ ,011 .W1 .006 .018 .009 .008 .030 .012 .009 .009 
Iglut~on loss ------- '41.83 '42.23 42.83 '40.60 '42.64 '41.90 '41.36 '42.52 '43.01 '43.10 '42.02 '42.80 '43.45 

- - - - - - - - - -- - - - - - . - -- - - - - 

Total ------- C96.581 C99.511 C99.891 C99.211 C99.463 C98.971 C101.191 C99.371 C99.151 C99.611 C99.281 C99.421 C99.631 

Class ---,-------- 3.0.95 2,2,96 1 9 7  6.2.92 1,1.91 2.1.95 3.3.93 0.2.96 0.1.98 1.0,98 2,2,95 0,1,97 0,1,99 
O M  Calc~ te  Calcite Calcite Calcite Ca lc~ te  Calclte Calclte Ca lc~ te  Calclte Calcite Calclte Ca lc~ te  Ca lc~ te  - - -.. - - - - - - - - - -- 

See following page for foanotes. 

Specaochemical analyses 
C The metallic elements not detected in the specUochemical analysis: LirO.BeO.BrO~,K~O,Sq4,VtO66CoO,ZnO,G~~4Ge~qA~Ot,YzOa,ZrO,,NqO~,MoO,,A~O,R~,Rh,Pd, 

~ ~ ~ . ~ ~ ~ ~ S . ~ ~ . ~ ~ ~ ~ . ~ ~ ~ . T ~ ~ ~ C % O . L ~ ~ ~ ~ ~ ~ ~ ~ ~ R ~ . N ~ O ~ . S ~ ~ , E ~ ~ ~ ~ G ~ ~ ~ ~ O ~ , D ~ ~ O ~ ~ H ~ ~ ~ E ~ ~ O ~ , T ~ ~ O ~ , Y ~ ~ ~ L U ~ ~ ~ H Q , T ~ O , , W O ~ , R ~ ~ O ~ , O ~ , ~ ~ R , A U ,  
Tlz0,.Pb0.8ipa. ThOz. UOJ 

Cr@a ---------- .0005 .0005 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
MnO -------- -- .20 .14 .21 .34 .15 .19 .26 .40 .061 .027 ' .OBI .058 .015 
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Table 10 .-Analyses of samples from Washington contalnlng more than 90 percent carbonate (Group F2).common-rock category-Cont~nued - -- - - - -- 

Chemical analyses-Continued 

-- -- - ---- --- -- -- - 
Waohmgton-Continued -- - - 

711 7 12 7 13 7 14 715 716 717 TIa -- 719 - - . 7 2 0 .  - 721 722 723 
46h 46h 46F. 46Fs 46Fs 46F. 46Fz 46h 48F2 46Fz 46F1 46Ft 46Ft 

Class ----------- 1.0.98 0.2,97 0.1.98 0,1,91 1,2,95 0.1.97 1.0,91 0.1.98 0.1.98 3.2,96 0,0.99 0.0.98 1.1,9@ 
C a l c i t e ,  Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite cao/Mulgo -------- Calcite .. - . - -  - -. -- 

Alp ,  ----------- ) l.22 1 7  l.14 l.35 '-27 '.30 ------ '.21 ..a0 .~.IS ( :: ] '1.13 ..a 
FerO, - ---- -- -- - - 
MBO - - - - - - -- - - - - .20 . lo  . n .31 .26 '.49 .17 '.22 ------ ------ .13 ------ '.19 

CaO ------------ 55.48 55.59 55.42 55.37 55.08 '55.22 '55.82 '55.50 '55.38 '65.08 55.32 '55.02 '55.17 
Pros -- ---- - ---- - .023 .024 .018 .032 .021 ------ ------ ------ ?23 '.25 ------ ------ ------ 
Igrut~on loss ------- '43.53 '43.58 '43.67 '43.68 '43.52 '43.88 '44.00 '43.80 '43.47 '43.24 43.61 "3.19 '43.53 

- - -. . -- --- -. - - -- 

Total ------- C99.951 C99.181 C99.781 199.871 C99.801 [100.09] [100.191 [100.00] C100.131 [100.14] [100.02] C99.781 99.54 

Class ------------ 0.1,99 0,0,99 O,O,99 0,0,99 0.1.99 0.0,100 0,0.100 0.0.100 O,O,99 0.1.98 0,1,99 0.1,98 0.0.100 

CaO/MgO -------- Calcite Calclfe Calclte Calclte Calclte Calcite Calcite Calcite Calclte Calclte Calcite Calclte Calcite 
--- ----- -- -- - - . --- -- - --. -- - .- -- - - .- -- - 

P@s--------------------  ------ .010 .018 .lo0 .096 .041 .I63 .I27 .I38 .I44 .015 .030 

Igmtion loss --------------- '43.65 '43.46 '42.98 '42.49 '42.68 '42.77 '41.81 '42.57 '43.25 '43.53 '42.96 '42.94 
-- - -- - - -. - - - - - - - - - --- - - -- 

Total --------------- 99.41 ClOO.011 C99.491 CbY.651 C99.681 C99.601 C99.511 C99.851 L99.591 L99.461 [99.70] r99.911 

Class ---------------,--- 0.0.99 1.0.99 1.1,97 2.1.96 1.1.97 1.1.97 3.1.95 0.3.96 0,1,98 0.0.98 0.2.97 0.3.97 
Calclte C a l c i t e  g g ~ l t e  Calcite _Calcite- Calcite__ Cplcite Calcite Calcite Calcite c a l c ~ t e  Calcite -- -- - -- - - - - -- ---- 

'sample d ied  at 110°-1120 C; I r o n  a d  alumina; ample  737 "4, calculated kom repated M g C 4  
lgniaon loss l.OOO"-1,100 C. iron ox~de  a d  alum~na. and(a)  CaCO,. 

'b4. 6~alcu la ted  from repctted MgC4, ' ~ 4 ,  calculated kom reported MgO 
'Irm and aluminum oxldes. CaCOa. and(a)  P. and C a C 4 .  

Specuochemical analyses 
C The metallic elemenm not detected ur the specnochemical analyllr: L i z O , B e O , ~ ~ , K ~ O , S ~ ~ , C o O , Z n O , G ~ O , , G e q , A y , P d , C d O ,  

~ r * 4 ~ ~ ~ ~ ~ ~ b % ~ ~ ~ ~ ~ ~ ~ e q C ~ O O L a p 4 4 C e O , o , ~ t 4 4 N ~ t O ~ . S m A ~ E ~ ~ , G 4 O ~ I T 4 4 4 ~ ~ 4 I H o r O ~ . E ~ ~ O ~ I T m A ~ Y ~ ~ 4 L u & , H Q , T ~ ~ , W ~ 4 ~ O , , O a , I r , P t , A u , T l ~ O a ,  
P ~ O , B ~ ~ O S . T ~ ~ . U %  I -- _ - -_ - - -- 

Ill 
-- ,fa - -- -- 

712 713 ,I14 - - ? ! ! -  116 719 7 ~ 0 1 -  - 721--- - - 7 6  123---724- 125 

NiO ---- ------ ------ ------ ------ ------ ------ ------ ------ .001 ------ ------ ------ ------ ------ 
CuO ---- .0033 .0019 .0024 .0012 .0010 .0014 .00072 .0010 .0022 .0018 .0011 .0019 .0016 .0014 

.035 S I O ~  2020. - . - .028 .031 .014 .035 . EL_. ~~2fi2!--. -038 :012 - .-:Po98 :013.-;!1555-5_rO'? ~ .II-..-p 

v20, --- ------ ------ ------ ------ ------ ------ ------ -----, ------ ------ ------ ------ ---I-- ------ 
CrrQ -- - - ----- - --- - - .0005 - ----, ----- - .0005 .0005 .0005 .0005 .0005 ------ ---- -- .00077 .0010 
Mu0 --- .046 .022 .04 .05 .074 .17 .038 .12 : 18 .50 .045 .028 .017 .065 
NiO ---- ------ ------ ------ ------ ------ ------ ------ .001 .001 ------ ------ ------ .OC1 .001 
CuO ---- .0014 .0025 .0012 .00088 .0012 .0026 ,0012 .0038 .0011 .0020 .0010 .00088 .0014 .0016 
SIO ---- . 0 1 5 - _  .013 -015 .018 .015 ,024 & - &-~!?15-. 3- .o11 . -- .011 .017 .= 



ANALYSES O F  SAMPLES 

DESCRIPTNE NOTES 

[Underscored page numbers in reference Mica te  source of analysir] 

Washington-Continual Washington-Continued 

711. SUI Juan County. Devonian or Pennsylvanian. Set. 31, T. 37 N,. R. 2 W.. 
Orcas hland. town of East Sound. Cowles Llme Co. Analyst. 
A. A. Hammer. ( Shedd, 1913, p. 204, E, 206, z, pl. 21; D a m ,  
1988. p. 82. 141. 185-187, 188.) Limestone, uystallloe. massive. Tm-  
nage estimated. M e x  a d  geologic map.  Usel Quiddime. Pooible 
use: Portland cement. 

712- 714. SanJuanCounty. Devooiad?) and Permian. N W 1  rec. 29. N E ~  rcc. 30. 
T. 37 N., R. 2 W.. Orcar Island. Sodubcrg Beach depatcl. Analyst. 
under supervirion of Mark Adams; spctrocbemlcal uulya. C.E. Harvey. 
(Darner, 1986, p. 16, 19, 82, 141, 188-190, 449, M.) Llm~(onc,  
light-gray, mostly dense w clastic; p&Uy recrysullked. Chip sample. 
Index and geologic map.  Possible uaet None. depalt  mal l .  

712. Sample $1 39-1 taken across 50 ft; about 4 ft drick. 
713. Sample SJ 39-2 taken a c r m  23 fti maxlmum tbicknwr 23 ft. 
714. Sample $1 39-3 taken acrou 30 h. 

715 - 719. San Juan County. MhWppiad  ?). N E ~ N W ~  rcc. 2, T. 36 N.. R. 2 W.. 
Orcas bland. McGraw-KitUnger deposits. Analyst. uoder mpenirion of 
Mark Adarm; rpectmchemical analyn. C. E. Harvey. ( Ihllrier. 1966. 
p. 16, 19. 82, 141, 146-147. 148. 418. 267.) Limestone, pay,  crystal- 
line. Chip sample. Tornage esflmated. Index and geologic mp. 
Former UK: A@IcuINI~I. Use: h l p  and paper Wurtry. 

715. Sample SJ 29-1 taken acrou 70 ft. 
716. Sample SJ 29-2 uken acrou 70 h. 
717. Sample SJ 29-3 taken acrou 40 ft. 
718. Sample SJ 29-4 composite. 
719. Sample $1 29-5 taken acrou6O ft. 

720. San Juan County. Early Pennsylvanian. Center SEf rcc. 15. T. 31 N. ,  
R. 2 W., Orcas bland. about 0.75 mile west of town of East Sound. 
Double Hill deposit. Analyst, under rupervhion of Mark Adam; specuo- 
chemical analyst, C. E. Harvey. Sample SJ 8-1. ( D a ~ e r ,  1966, p. 16. 
19, 82, 141. 151, 152, E, 1 6 5 . 3 ,  456.) Limestone, light-pay, 
dense to finely cryrtalline, fcuiliferour; c m u i m  jarperoid. Thin-rction 
description. Chip sample taken acrou 30 ft. Tamage enlmated. Index 
and geologic map. Possible use: None, deposit impure. 

721 - 723. San Juan County. Pennsylvanian or Permian. NEi r c .  23. T. 36 N.. 
R. 4 W.. San Juan hland. Roche Hatboc Lime and Cement Co. Analyn. 
under supewirion of Idark Mama; ~pectmchemical analyn. C. E. Harvey. 
( Danuer, 1966. p. 16, 19, 82, 64-87, 88, s, 459.) General: Lime- 
rtone.mostly blulrh gray, fouiliferow; from few feet w more than 50 ft 
thick. Chip sample. Tonnage estimated. M u  and geologic maps. 
Pouible use: None, deposits largely depleted. 

721. Sample SI 51-1 uken acrou 25 h. 
722. Sample SJ 51-2 taken acmm 25 ft. 
723. Sample SJ 62-1 taken acrou 320 ft. 

724, 725. County, age, analysts, and m a p  as in samples 721-723. NW1 sE: sec. 23, 
T. 36 N., R. 4 W . .  San Juan bland. about 1 mile sourheaat of town of 
Roche Harbor. MoquiW Pass quarries. ( Danner, 1966, p. 16, 19, 82, 
84. 86, 90. Olg, 459.) Limestone, coarsely crystalline; occun in lenses. 
Chip sample. Tonnage estimated. Former use: Lime. 

724. Sample $1 52-1 taken across 10 ft. 
725. Sample $1 52-2,compodte. 

726 - 728. County, age, analysu. remarks, maps, and use ar in samples 721-723. 
SE: sec. 23. T. 36 N.. R. 4 W., San Juan bland. Roche Harbor Lime 
al~d Cement Co. ( Danner. 1966. p. 16. 19. 82. 84-87, 88. e. 459.) 
Chip sample. Tonnage estimated. 

726. Wescott Bay quarry. Sample SJ 51-3 taken a c r w  30 h. 
727. Wescott Bay quarry. Sample SJ 51-4 taken across 20 ft. 
728. Wescott Bay, outcrop. Sample SJ 53- 1 taken acrou 50 ft. 

729- 735. Cwnty, age, remarks, maps, and use as in rumples 721-723. Sec. 23, 
T. 36 N., R. 4 W., San Juan bland. Roche Harbor area. ( Danner. 
1966. p. 82. 84-88.) Tonnage estimated. 

729. Tacoma and Roche Iiarbo~ Lime Co. Analyst. C. F. M c K e ~ a .  
( Llndes, 1905 [1906]. p. 377,378; McLellan, 1927, p. 91, 
164-s.1 Llmestwe, bluiah-gray , come-  to medium-pained. 
recrystallized; 200 k expoed above tidewater. Up: Cement. 
Ume [implied] . 

730. ( Hodge. 1935~. p, 59-81; W g e .  1938b. p. 5.) Comprehenive 
umple of seven different quanlu. Use: Agricultural, chemical. 
flux, glur, inucticide, pulp an1 paper Munry.  

731. ( Lander. 1905 [1906]. p. 377.378.) LimeuolK, entlsely crystal- 
line. uniform In character; 200 ft expcud above tidewam. 
User Lime. 

732. ( Landu. 1901. p. 24-9.) Limestone. crystalline; 250 ft exposed 
above tidewam. Use: Rux. lime. 

733. (Brown. 1901, p. E.) 
736. ( Lades, 1906 [ 19331, p. 377,378.) Us:  Lime. 

736. San h a n  County. Pennrylvanlan or Permian ( Darner, 1968, p. 84) ). 
[T. 36N.,  R. 4 w . l ;  nonhendofSanJuanUland, Roche~Harbor. 
Rock Harbor Llme d Cement Co. ( Hodge. IWSc, p. 5 9 - 6 1 . e . )  
Limutooe, unifonn in character and comporition; 200 ft exposed above 
tidewater. Sample ir average of all analyses made by varlau c h e m h  
of limenonc in b e  Rocbe Harbor area. Tonnage estimated. Ute: 
Agricultural, chemical. glur. metallurgical, pulp and Paper Ladunry. 

737. San luan County. Pennsylvanian a Permian( Danner. 1966, p. 84). 
[T. 36 N., R. 4 W.]. San Juan Island, Rock Harbor. ( Dartm. 1909, 
p. 2 1 . 2 . )  Limestone ( marble). Use: Lime. Pooible UIC: Cement. 

Henry bland; Analyst, under superviaion of Mark Adam% specuodremical 
analyst, C. E. Harvey. ( Danner, 1966, p. 16, 19, 68, 82, 84, 125, 

/ -- 126. 127, 128, s, 459.) Limestone. light- to dark-gray. mostly 
crystalline; contrim cben or jarperoid. Chip rumple. Tonnage utimated 
Index and geologic map. Former UK: Lime. 

738. Quarry. Sample SJ 56-1 uken acrou 35 ft. 
739. Quarry. Sample $1 56-2 uken acron 80 ft. 
740. Outcrop scudwart of quarry. Sample 56-3. composite. 

741 - 744. County. analym, reference, a d  w 1s in samples 738-740. Permian. 
NisEi ~ c .  15. T. 38 N . .  R. 4 W., Henry bland. Abandoned quarries. 
Limestone, gray, dwve w uymlline.  Thin-section dercription. Chip 
umple. Toonage o t l l ~ t e d .  Iodex and geologic maps. 

741. Sample $1 55-1 uken acmm 20 ft. 
742. Sample $1 60-1 uken acron 90 ft. 
743. Sample SI 60-2 taken across 40 h. 
744. Sample SJ 60-3. c o m p i t e .  

745. 748. County, age, and analysts as in samples 741-744. T. 36 N.. R. 4 W.. 
Henry h l u d .  ( Darner. 1966, p. 16. 19. 82. 84. 128, 129. 130. 449, 
459.) Thin-section description. Chip sample taken acrac 100 ft. Ton- 
nage estimated. M e x  and geologic map. Posslblew: Nme, depcdt 
mal l .  

745. SWASEI tec. 21. Kellea Bluff  deposit. Sample SJ 57-1. Lime- 
stone. light-gray, crystalline. 

748. NW1 NEI m x .  22. west dde of Nelson Bay. Sample SJ 59-1. 
Llmeuooe, light-gray; weathen a l m a t  white, interbedded with 
ribbon chert. 

747. 748. Sanluan County. Permiad?). SEiNWl sec. 25. T. 36 N., R. 4 W.. 
San luan bland. English Camp depolit; owner I. Crc-ak. Analyst, under 
supervision of Mark Adams; specuochemlcal analyst, C. E. Harvey. 
( D a ~ e r .  1966, p. 16, 19, 82, 84. 91. 92, 449. 460.) Limestone. 
Light-gray, dense to finely crystalline; about 10 h thick. Thin-section 
description. Chip umple. Tonnage estimated. Index and geologic 
maps. Former use: Lime. 

747. Sample SJ 64- 1 taken across 35 ft. 
748. Sample SJ 64-2 taken a c r w  63 ft. 



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

Table 10. -Analyses of samples from Washington conuinlng m m  than 90 pcrcem cabonate (Group Fd, common-rock categuy-Continued 

Chemical analyses-Continued 

HtO---------,--- ------ -,--,- ,--,-- -,,--, ------ ---,,, 
P@6 ------------ .I60 .071 .070 .014 .loo .NO 
sol ---,-------- ----,- ---,,- ,----- -----, ------ -,---- 
Ignitionloa ------- '41.53 '42.45 '42.01 '43.12 '43.41 '41.68 -- 

Total- ---,--- C99.801 C99.661 C99.681 ~ 9 9 . 4 1 ] ' ~ 1 0 0 . 0 9 1 ' ~ 9 9 . 5 2 1  
a s  1.3.94 0.3.96 1.3.95 0.2,91 0.3.97 3,3,93 

CaO/MgO ,-,------ Calcite Calcite Calcite Calcite wne.dan  Magruri.n MaWdan Ma8neri.n W P t i a n  calcite calcite calcite 
calcite Calcite calcite calcite calcite calcite 

h 4  ------------ 1.13 1.01 .29 2.53 .35 .W 1.33 .36 .SO .73 .&5 .93 .42 
MgO---,----,--- .59 .55 6.91 6.50 .35 1.35 .35 .29 .41 1.63 .31 .12 .17 
a - -  53.63 54.00 41.01 46.39 55.03 51.19 52.12 54.53 53.48 52.10 54.28 53.20 55.33 
Ps06 - -- - - -- - - - - - .200 .205 .I32 4 5 5  .I50 .010 .062 .028 .I20 .055 .024 .009 .046 
' 42.63 42.92 43.96 42.59 43.23 42.12 40.65 42.94 42.27 43.12 43.10 42.05 41.92 

-- - ---- - - 
Total-------- C100.531 C100.121 C100.143 C100.463 'L99.803 C99.503 L99.323 C99.553 C99.831 C99.843 ~ 9 9 . 5 6 1  799.721 C102.091 

Clau ---,-------- 0.3.96 0.3.91 1.1,97 0,3,94 0.1.96 2,3.95 3,4,92 1,1,91 1.2.95 0.2,QI 0.2.96 2.3.95 3.1.95 

CaO/MgO ,-------- Calcrte 
Calcite Mapenan Magnedan 

calate Calcite 
Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calclte 

- -- - - - -- - - - - -  

Washington-Continued 

775 776 777 778 119 180 18 1 782 163 184 785 186 
46Ft28-38 46F128-39 46Ft26-41 46F126-40 46F128-110 46Fa28-111 46Fa28-52 46F128-124 46F128-166 46Ft28-113 46Fs28-146 46Ft28-166 --- 

S i q  -----------,--,-,--, 0.40 0.41 0.38 0.15 1.62 1.18 1.38 0.23 0.38 0.22 1.35 0.72 
40, .................... .32 .56 .14 .15 .49 .I5 .82 .I4 .43 .19 .I9 .09 
MgQ-------------------- .16 .17 .ll .13 .21 .20 .41 .10 .23 .12 .19 .26 
CaO ----,-------,-,------ 55.36 55.40 55.62 55.66 54.71 54.83 54.39 55.86 55.82 55.60 54.65 55.53 
9 0 8  ------ --- -- -- -- ----- .044 .205 .032 .051 .I92 .I30 .I12 .029 . O O l  .031 .048 .080 

t i  ' - - 43.03 43.42 43.66 43.59 42.15 43.01 43.11 43.19 43.19 43.80 42.86 43.43 

T o t a l  --------,-,---- C99.311 C100.161 C99.961 C99.731 C100.033 C100.10] C100.281 C100.151 c99.571 C100.011 'C99.571 C100.011 
Class ---,---------,------ 0.1.98 0.1.99 0.0.99 0.0.99 1.1.97 0,2,97 0.2,98 0.0.99 0.1.96 0,0,99 1.1.91 0.1.99 
CaO/MgO,--------,,------ Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

'h4. ' ~ a @ = 2 8 0 p p m . K ~ 0 = 5 6 0 p p m .  Ti@=325ppm, S=I8Oppm. 
'~alculated from repated MgC4 and(or) CaCO:. ' ~ a , 0 = 2 1 0 ~ ~ m ,  Kt0=530ppm, T i 4 = < 3 0 p p ,  S = 6 O p p .  
'sample dried at 110.-112.C; ignition laar 1.000.-1.1OOT. 'with sample 293. group F ~ .  NM = 270 ppm ,KP = 610 ppm. T i 4  = < 30 pptn , s = 70 ppm . 
' ~ 4 ,  calculated Porn reponed MgC4 and CaCq.  ' Wia ample 295. group Fr. N*O = 100ppm. &O = 560ppm. T i Q  = 250ppm. S = 470ppm. 

Specwchemical analyses 
C The metallic elements not detected in the spectrochemical analysis: L i t O , B e O , ~ ~ , K z O , S y O , , C d ) , Z n O , G o r O , , G e ~ , ~ , C d O ,  
I%oa~~~.sbo~.B~o.TeQ.cro.~4.ce~.R~4,N4O~,S~4.E1~4~G4O,~~,Dy~~.H~.Eq4,Tm~.Yb4,L~4~HQ,Ts~~W4~Rer4~(h~Ir~R~A~~T1t4. 
PbO.BitC,.Th4,Uql 

749 750 151 152 153 154 755 756 751 758 161 762 
NsO-------------,------------- -,---- 0.10 -,,--- ,----- ---,-, ------ ------ ----,- -,---, ---,-, ------ 
Ti% --,---------------- ,, 0.021 0.020 .04 0.031 0.062 0.031 0.012 0.0048 0.002 0.094 0.024 0.030 
vto, .......................... ------ ------ --,--- -----, ------ ---,-- ----,- ------ -----, ------ ------ 
C I ~ ~  ---. "--------,----- ,, .00055 .0005 .0005 .0028 .0041 .0050 .0025 .0020 ,0020 . O W  .0005 .00064 
MnO---,---------,------- .13 .14 .ll .019 .16 .40 .064 .09 .032 .13 .25 . I1 
NiQ --,,-------,--------- .0024 .003 .0022 .001 ,0014 .002 .0018 .DO1 .001 .0018 ------ ------ 
CuO - ----,- -- -- ---------- .0029 .0033 .0022 .0018 .0026 .0031 .0024 .0025 ,0024 .OO 16 .0029 . O W  

SrO, --,---------,,------- ,018 .022 .021 .055 ,025 .026 .026 .022 .015 .031 .021 .018 

783 164 165 766 161 768 769 770 , 771 772 713 114 
Na,O ---,----------------------------------------- 0.11 0.40 0.05 -----------,-----,---,-------- 
T i 4  ,-,----------------- 0.022 0.0044 0.044 0.048 .049 .I6 .011 0.036 0.013 0.041 0.025 0.0044 
Vt05 -----,---,--,------- ---,-- ------ ,----- ------ .003 .003 .003 .003 .003 .003 ------ - -- -- - 
------,,----,--,---, .OOOl .OOO&P .0065 .0008 .0022 .0012 .00089 .00083 .002 .0014 ----,- .0005 

MnO---,----------------, .091 .17 .l6 .11 .11 .43 . O l  .80 .29 .023 .016 .ll 
NiQ ---,,--,-----,---- ,-, ------ --,--- .0018 ------ .001 .001 ---,-- ------ ------ -----, .001 ------ 
CuO -,-,--,,-,--,,-,----- .0024 .0024 .0047 .0019 .0016 .0019 .0012 .0019 .0022 .0020 .0031 .0023 
SKI --------------,- --,- .017 .017 .017 .02 .055 .015 .036 .028 .034 .040 ----,- .02 

175 . 176 717 778 719 780 781 782 783 184 185 186 
NatO------------,------,------ ,-,--- ------ --,--- -,-,-, ------ ------ ------ ------ ------ ------ ------ 
T i 4  -----,,------------- 0.0076 0.018 0.0076 0.0056 0.011 0.019 0.042 0.002 ------ 0.0032 0.0092 ------ 
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Spectochemical analyses--Continued 
775 776 777 778 779 780 781 782 783 784 785 786 

V,O'----------,---,-----,----- ------ -,---- ----,- ------ ------ ------ ------ ------ ------ ------ ------ 
C q q  ,------,-- 0.0005 0.0005 ------ ----,- 0.0005 0.0005 0.0001 0.0005 0.0005 0.0005 0.0005 0.00077 
MnO------------------ .04 .22 0.076 0.016 .45 .14 .049 .09 .13 .032 .037 .025 
NiO-,----------------,-- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
CUO --------,--,------ .0011 .0017 .0023 .0017 .0048 .0025 .0017 .00094 .00066 .0013 .0025 .0017 
SrO --------,------------ .02 .021 ,035 .020 .a13 .034 .024 0 1  .a15 .014 .035 .027 

DESCRIPTIVE NOTES 

[Undulcaed page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

749 - 751. San Juan County Permiad ?) . NWt SWi sec. 25. T . 36 N . . R. 4 W . , 767. Sample SJ27-2 taken across 10 ft. 
San Juan Island. Young Hill East deposit. Roche Harbor Lime and Cement 768. Sample SJ 27-3 taken across 40 h. 
Co. Analyst, under supervision of Mark Adams; specuahemical analyst, 789. Sample SI 27-4 taken across 15 ft. 
C .  E. Harvey. ( Danner, 1966, p. 16, 19, 82, 8 4 . 2 ,  95, *. 460.) 770 - 772. County, analysu, and maps as in sample 764. Late Permian. N W ~  
Limestone, light-gray , finely crystalline. Chip sample. Tonnage sec. 23, T. 37 N.,  R. 2 W., OrcasIsland, ahoutlmilesouthoftownof 
estimated. Index aid geologic maps. Pouible use: None. deposit East Sound. Camplndralayadepit .  CDanner, 1966, p. 16, 19. 82, 
small. 169-171. 448. 457 .) Limestone. gray. dense to crystalline. fossiliferous; 
749. Sample SI 85-1 taken across 75 ft. weathers light buff. Chip sample. Possible use: None, deposit small. 
750. Sample SJ 65-2 taken across 90 ft. 770. Sample SJ 30-1 taken acrms 30 h. 
751. Sample SJ 65-3 taken acrou 100 ft. 771. Sample SJ 30-2 taken across 35 ft. 

752. County, analysts, maps, and use as in samples 749-751. Permian. 772. Sample SJ 30-3 taken across 17 ft. 
NWkSWt * .24 .T.35N. .R.4W. ,SanJuanblPnd.  DeadmanBay 773. County, analysts. and maps as in sample 764. Early Permiad ?) . S W ~  
deposit. Sample SI 66-1. ( Danner, 1966, p. 16, 19, 82, 108, 1 1 4 . 1 6 ,  sec. 23. T. 37 N., R. 1 W.. Orcas Island. Chuckanut Lime Co. quarry. 
449, 460.) Limestone. Chip sample, composite. abmdoned. Sample SJ 87-1. ( Danner, 1966. p. 16. 19, 82, 141, 207, 

1.33- 758. ~ a n I u a n  county. Permian. N& sec. 23. NWf sec. 24. T. 35 N., 208. 450. 161.) Limestone. light-brownish-gray, dense to clastic: -- 
R. 4 W.. Sari Juan Island. Cowell quarries; owner. R. Brown. Analyst. partly recrystallized. Thin-section description. Chip sample taken 
under supervision of Mark Mams; speclrochemic.l analyst. C. E. Harvey. across 25 h. F a m a  use: Lime. Possible use: None, deposit largely 
(Danner, 1966, p. 16, 19. 82. 108-110, 112, 113, 448, 466.) Chip depleted. 
sample. Tonnage estimated. Index and geologic maps. Former use: 774- 778. Sanluan County. Paleozoic, probably Permian. ~ e f  sec. 9, T. 36 N., 
Cement, lime, road metal, pulp and paper industry. R. 2 W., Orcu Island. West Sound deposit, Everett Lime Co. Analyst. 
753 - 755. Limestme. blue-gray, denre to crystalline: contains chert under supervisibn of Mark Adams; rpecrrahemical analyst, C. E. Harvey. 

or jasperold stringers. ( Danner, 1966, p. 16, 19, 82, 141, 148-150, 151. 448, 449. 458.) 
753. Sample $I 7-1 taken across 160 ft. Limestone, gray, finely crystalline. Chip sample. Tonnage estimated. 
754. Sample SJ 7-2 taken across 160 ft. Index and geologic maps. Former use: Pulp and paper industry. Possible 
755. Sample SJ 7-3 taken across 120 ft . us% Nme, deposit depleted. 

756 - 758. Limestone. light-gray . finely crystalline; contains chert or 774. Sample SJ 36-1 taken across 60 ft. 
jasperoid . 775. Sample SJ 36-2 uken across 130 ft. 
756. Sample SJ 7-4 taken across 160 ft. 776. Sample SJ 36-3 taken a c m  50 ft. 
757. Sample SJ 7-5 taken across 280 ft. 777. Sample SJ 36-4 d e n  across 60 ft. 
758. Sample SJ 7-6 taken across 200 ft. 778. Sample SJ 36-5 d e n  across 80 ft. 

759, 760. County, age, locality, and use as in samples 753-758. ( Danner, 1966, 779, 780. County, age. analysts, and m a p  as in samples 774-778. NW$S& sec. 3. 
p. 108-110, 112,113.) Tonnage estimated. Index and geologic m a p .  T. 36 N., R. 2 W.. Orcas Island. Ptneo deposit. ( Dannet, 1966, 
759. ( Hodge, 19351, p. 113; Hodge, 1938b. p. 12, 1 3 , s .  16.) p. 16, 19, 82, 141, 172, 175, 177, 448. 458.) Pouihle use: None, 

Limestone. deposit small. 
760. Limestone, light-gray , finely crystalline; contains chert or 779. Sample SJ 32-6. Limestone. blue-gray. dense to crystalline; 

jasperoid. Composite chip sample. taken across 38 ft. Thin-section description. Chip sample. 
761 - 763. County, age, analysu, and maps as in samples 753-758. ~ e f  see. 18, 780. Sample SJ 32-7. Limestone. bluish-gray. mostly crystalline; 

T. 36 N., R. 3 W., San Juan Island. Limestone Point quarry, abandoned. taken across 20 ft. Chip sample. 
(Darner, 1966, p. 16, 19. 82, 94, 119. 120, 121. s. 468, 459.) 781. County, age, analysts, and maps as in samples 774-778. SWf N sec. 22, 
Limestone, gray. fouiliferwv, bed% range from 1 in. to several feet in T.  37N..R. 2W.,OrcasIsland, abwt1.5mllessouthoftownof 
thickness. Thin-section description. Chip sample. Former use: Lime. h r t  Sound. Fowler depoait. Sample SJ 24-1. ( Danner, 1966, p. 16, 
761. Sample SJ 43-1 taken across 55 ft . 19, 82. 141. %. 165, 2. 457.) Limestone. white to dark-gray-blue. 
762. Sample $1 43-2 taken across 130 ft.  crystalline, massive. Chip sample taken across 70 ft. Tonnage esti- 
763. Sample SJ 61-3 taken across 50 ft. mated. Possible use: None, deposit small. 

764. San Juan County. Middle Permian. Nef S& sec. 34, T. 36 N., R. 4 W., 782. San Juan County. Permiad ?). Either N W ~  sec. 30 or s W ~  sec. 19. 
San Juan Island. Mitchell Bay quarry. abandoned. Analyst, under super- T. 36 N., R. 2 W.. Crane Island. Analyst, under supervision of 
vision of Mark Adams; specuochemical analyst, C. E. Harvey. Sample Mprk Adams; ~pecnochemical analyst. C. E. Harvey. Sample SI 35-1. 
SJ 45-1. ( Danner, 1966, p. 16, 19, 82, 108, 118, 119, 449, 459.) ( Danner. 1966, p. 16, 19, 82, 135-131, 141, *, 458.) Limestone. 
Limestone, light-gray to buff, finely crystalline. Chip sample ukeo light-gray to brownish-gray, mostly crystalline; well bedded in layers 
across 150ft. Index and geologic maps. Possibleuse: Now, deposit 1-3 in. thick. Thin-section description. Chip sample taken across 
depleted. 75 ft. Tonnage estimated. Index and geologic maps. Pwible u s :  

765. County, age. analysu, and maps as in sample 764. S W ~  sec. 14, T. 37 N.,  None, deposit small. 
R. 2 W.. Orcas Island, Double Hill deposit. Sample SJ 10-1. ( Danner, 783. 784. County, age. analysts, maps, and use as in sample 782. Nf sec. 25, 
1966, p. 16, 19. 82, 141. 152, 155, 156, 448. 457.) Magnesian lime- T. 36 N., R. 3 W., Cliff Island. ( Danner, 1966, p. 16, 19, 82. 
stone, light-gray to blue-gray and buff. crystalline; contains calcite 134, 135, 141. 018. 458.) Limestone, light-gray. mostly crystalline; 
veinleu, jasperoid. Thin-section description. Chip sample taken across thin-section desuiption. Chip sample. Former use: Pulp and paper 
35 ft. Possible use: None, deposit small and impre .  industry. 

766. County, analysts, and maps as in sample 764. Permian. S & N W ~  sec. 22, 783. Sample SJ 34- 1 taken across 400 ft . 
T. 37 N.. R. 2 W.. Orcas Island. Fowler deposit. Sample SJ 25-1. 784. Sample SJ 34-2 taken across 500 ft. 
( Danner, 1966, p. 16, 19, 82, 141, 164, 166, 448, 457.) Limestone, 785, 786. County, age, analysts, and maps as in sample 782. Sec. 29, T. 36 N., 
light-gray-blue, dense to crystalline, fossiliferous; weathers gray. Chip R. 3 W.. San Juan Island. ( Danner, 1966, p. 16, 19, 82, 94.449.) 
samplc taken across 21 ft. Tonnage estimated. Former use: Pulp and paper industry. 

767 - 769. County, analysts, and maps as in sample 764. Permian. NWf N W ~  785. NW: NWI sec. 29. Rocky Bay quarries. Sample SI 63-1. 
sec. 23, T.  37 N., R. 2 W., Orcas Island, about 1 mile southwest of ( Danner, 1966, p. 99,100, 459.) Limestone, bluish-gray, 
town of East Sound. Judd Cove deposit. ( Danner, 1966, p. 16, 19, 82, crystalline; interbedded with argillite. Chip sample taken 
141, 166, 167, 168, 2, 457.) Limestone, dark-gray to light-gray, across 225 ft . 
dense to crystalline, carbonaceous. argillaceous; weathers light gray or 786. Wilson quarry; owner, B. Haffner. Sample SJ 41- 1. ( Danner. 
buff; contains iasperoid. Chip samplc. Possible use: None, deposit 1966, p. 96.3. 458.) Limestone, light-gray, crystalline. 
small Phd impure. Chip sample taken across 50 ft. 
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Table 10 .dna lyses  of sampler from Washingtoo caotaining more than 90 percent carbonate (Group Fa). common-rock categay-Continued 

Chemical analyses-Continued 

40: - - - - - - - - - -- , .49 .15 .43 .58 l.04 --,--- . B6 .I1 1.81 .40 1.27 1.53 .96 
MgQ - - - - - - - - - - - - .29 .ll 4.39 .20 ------ '. 15 .34 .66 6.30 .21 .95 .36 .18 
CaO ------------- 53.87 54.15 50.48 54.50 '54.59 '54.47 54.87 53.94 46.71 54.95 53.84 51.10 52.49 

Class ------------ 2.1,96 1.0.91 0.1.99 1.2.96 2.0,97 1.0.96 0.1.97 0.2.96 0.3.95 0.1.99 0.1.97 3.4.91 3.3,93 

CaO/MgO --------- Calcite Calcite 
calcite 

Calcite Calcite Calcite Calcire Calcite MagDedan Calcite Calcite Calcite Calcite 
calcite 

~ O S  - - - - - - - - - - - - .32 .30 .50 .26 1.21 l.40 .65 .16 .42 .33 .I0 .74 .39 
MgQ- -- - - -,-- -- - .31 .33 2 0  .38 8.06 l.56 2.24 .33 .40 .35 .44 .16 .14 
CaO ------------- 54.73 55.06 55.13 54.77 44.29 '53.97 53.02 55.44 55.10 55.12 54.43 52.53 54.79 
90' --- -- -, -- - - - .012 .018 .039 .016 .027 ,,---, .I70 .lo7 .240 .027 .008 .lo0 .I60 
I p U o n  l m  ------- '43.30 '43.41 '42.90 '43.24 '42.58 '42.99 '43.41 '43.73 '42.88 '43.34 '42.89 '41.38 '42.93 

- 

Total ------- C99.531 C99.531 C99.961 C99.M] CIM).31] 99.24 C99.991 E100.041 C99.861 C100.10] C99.961 C95.741 C99.541 
Clau -----,------ 0.1.98 0.1.98 0.1,97 0,1.96 2.4,93 1,0.98 0.1.98 0.0,99 0.1.91 0.1.98 0.2.97 0.2.94 1.1.97 

M a p s i a n  Calclo Magnerian 
CaO/MgO -------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calclte Calcite 

- -- -- ~ - - - -  - - -- 

-- Washingtoo-ContInued - 
813 8 14 8 15 816 817 818 819 821 822 823 824 820 -- 

46Fa 46F: 46Fa 46F: 4 6 ~ 7  46F: 46F' 46F1 46F: 46F: 46Fa 46Fa 

-- - 28-89 28-7 28-17 28-22 26-23 28-24 28-25-  28-26 26-10 -28-159 28-142 28-127 
- - --- - - -- 

S 1 4  .................... 4.30 0.43 0.18 1.99 3.37 1.22 0.34 3.77 '0.56 0.86 1.27 5.38 
40: - - - - - - - - - - - - - - - - - - - - .67 .13 .61 .46 .52 .30 .61 .97 '.27 .25 .58 .41 
MgQ --------------,---- 2.36 .20 .25 .10 .28 .21 .02 .22  race .12 .15 .19 
CaO ------,-------------- 50.60 55.16 55.31 54.53 53.47 54.60 55.31 54.18 '55.52 55.50 54.57 52.67 
Pa05 - -- -- -- -- --- - -- - - -- - .013 ,008 .063 .OM .032 .068 .I93 .013 .051 .045 .02 .I28 
Igniuonlm --------------- '42.02 '43.45 '43.24 '42.55 '41.89 '42.82 '43.33 '41.42 '43.63 '42.96 '42.86 '40.95 

Total ---------,----- C99.963 C99.381 C99.651 C99.691 C99.501 C99.421 C99.801 C100.57] 100.00 C99.821 C99.481 C99.641 
Clau .................... 3.2.94 0.0,99 0,0,98 1.1.96 2.2.95 1.1.97 0.1.96 2.3.94 ( o . 1 ) ~ ~  0.1.97 0.2.97 5.1.93 

CaO/MgO ----------------- Magnedan , Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

See following page f a  foanaes .  
Specuochemical analyrer 

C The metallic elements not detected in the specuocbemical analysis: LirO,BeO .B1$.Kt0,Sy4,  ~~$.CoO,znO,Gp1$,Ge$ .Az,$,YIO,,Za ,NqO,.MoOl.Ru.Rh.Pd .CdO, 
Isoa.sllq.sW~.Bao.Teot~CstO~Lar$,Ceot.R1$.N40~.Sq%,Eb4~G44~Ta,$.Dy~.Er&,Tm@~.Yq%,Lq$,Hfq,Tar$,W%.Rq@.~.Ir.Pr.Au,T1&. 
PbO.Bil$.ThQ.UOI; sample 789. V , Q  = 0.003 percent; sample 798, Z a  = 0.002 percent] 

787 768 789. 790 793 794 795 796 797_-p- 798 1% 800 801 802 
N%O -,--- ------ ------ ------ 0.06 0.05 ------ -----, ------ ------ 0.05 ------ ------ ------ ------ 
Ti$ ---- 0.021 0.0056 0.006 .018 .013 0.015 0.071 0.0036 0.012 .14 0.026 0.006 0.006 0.024 
CrrQ ---- .00058 .0005 .00055 .00071 .00099 .00099 .0025 .00093 .0050 .00088 .00064 .0005 .0005 .0019 
Mu0 --,-- .098 .045 .009 .045 .052 .052 .80 .25 1.00 .052 .074 .03 .024 .015 
NiO ----- ------ ------ ------ .002 ------ ------ .0032 ------ .0026 .0028 .0016 ---,,- -, ---- .0014 
CuO ----- .002 .0013 .0010 .0031 -0016 .0021 .0028 .0011 .0026 .OOM .0029 .0014 .0021 .0014 
SrO ------ .23 .025 .015 .036 .022 .014 .021 .067 .056 .036 .052 .027 .024 .025 

- 

803 804 806--- 807 808 809 810 811 _ 812 - 813 114 8 15 8 16 817 
N%O ----- 0.05 0.06 ------ ------ ------ ------ -----, ------ ------ ------ ------ ------ ------ ---,-- 
T I ~  ---- .0092 .039 0.0088 0.0036 0.018 0.0088 0.026 0.008 0.026 0.0088 0.0048 0.008 0.0072 0.0096 
C q 4  ---- .0049 .0012 .0005 .0005 .0005 .0005 .0005 .00093 .0005 .0005 .0005 .0005 .0005 .0005 
MnO ----- .028 .23 .14 .027 .086 .04 .06 .095 .038 .19 .024 .017 .027 .10 
NlQ ----- .0014 .0026 ------ ------ ------ ------ ------ ------ .0018 ------ ------ ------ .001 .001 
CuO ,---- .0023 .0055 .0030 .0054 .0029 .0033 .0034 .0035 .0037 .0025 .0025 .0012 .0020 .0031 
SrO ------ .O 18 .048 .022 .015 .014 .024 .027 .038 .024 .015 .025 .024 .020 .028 
A&O ----- ------ ------ ------ .00033 .00055 .00011 .DO033 ------ ,----- ------ ------ ------ ,----- . - - - - - - -- ---- P - -- 

819 820 822 818 819 820 822 823 824 818 -- 
NaO ------------- ------ ------ 0.075 ------ 0.001 0.001 ---,-- --,--- ------ 
Ti% ------------ 0.0064 0.002 .020 0.0056 0.039 .0031 .0025 0.0021 0.0024 0 .0024 
Cq$ ------------ .0005 .0005 .00099 .0010 .018 .038 .021 .021 .035 
MnO ------------- .028 .024 .028 .008 .16 - -- -- - - -- - - - - - - - - - - - - - - - - - - - - - - - 
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DESCRlPTlVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

787-789. SanIuanCounty. Permiad?). Sec. 34, T.  36N..  R. 3 W . ,  SanJuan 82, 141, 194, 450, 460.) Limestone, g a y ,  crystalline. Chip sample. 
bland, 3.7 miles by road from town of Friday Harbor. Eureka deposit. composite. Index and geologic maps. Possible use: None. deposit m a l l .  
Analyst, under supervision of Mark Mams; spectrochemical analyst, 805. San Juan County. Olga. Queen Brick and Lime Co. ( Burchard, 1912. 
C. E. Harvey. ( Danner, 1966, p. 16, 19, 82, 94, 102-106, 449, 458.) p. 694, pl. 1.) Limestone. Index map. 
Limestone, light-blue-gray, mostly crystalline. Chip sample. Tonnage 806. San Juan County. N & S ~  sec. 3. T.  36 N., R. 2 W., Orcas bland. Pimo 
estimated. Index and geologic maps. Former use: Lime. Possible use: deposit. Analyn, under supervision of Mark Adams; specuochemical 
None, deposit small. analyst, C. E. Harvey. Sample SJ 32-5. ( Danner, 1966, p, 16, 19. 82, 
787. S& sec. 34, abandoned quarry. Sample $1 44-1 takenacross40 ft. 141. 172. 174. 448. 458.) Limestone, blue-gray, crystalline. Chip 
788. S& sec. 34. Sample $1 44-2 taken across 20 It. sample, composite. Index and geologic maps. Pouible use: None, 
789. s f  sec. 34. Sample SJ 1-1 taken across 50 ft. deposit small. 

790. San Juan County. Mississippian and P e r m M  ? ) . S& sec . 25, T. 37 N . . 807. County, locality, analysts, reference, maps, and use as in sample 806. 
R. 2 W., Orcu Island, about 2.5 miles southeast of town of East Sound. Sample SJ 32-4. Limestone, white to light-gray, crystalline; occurs as 
Langdon deposit. Analyst, under supervision of Mark Adams; spectra- float. Chip sample, comporite. 
chemical analyst. C. E. Harvey. Sample SJ 68-2. ( Darner, 1966, 808 - 810. County. locality [except quarter section], analysts. and maps IS in sample 
p .  16, 19, 82, 141, 191, 193, 450, 460.) Limestone. light-gray to 806. Ef sec. 3, near abandoned quarries. ( Darner. 1966. p. 16. 19. 
bluish-gray , crystalline. Thin-section description. Chip sample, cam- 82, 141, 172, 173, 448, 457.) Limestone, gray, mostly crystalline. 
posite. Tonnage estimated. Index and geologic maps. Former use: Flux. Thin-section description. Chip sample. Tornage estimated. Former 

791. SanJuan County. Probably Carboniferous. [T.  37 N., R. 2 W.], west ure: Pulp and paper indusuy . 
shore of Orcrs Islmd. Roche Harbor Lime and Cement Co., Red Cross 808. Sample SJ 32-1 taken acron 50 ft. 
deposit. Analyst, A. H. Cederberg. ( Lander. 1905 [ 19061, p. 377, 809. Sample SJ 32-2 taken across 55 R. 
378; Hodge, 1935c, p. 66, 67; Hodge, 1938b. p. 12, 13, 2, 16.) - 810. Sample SJ 32-3 taken across 90 it. 
General: Limestone, mostly white to bluish-gray, recrystallized; 611 - 816. San Juan County. Analyst. under supervision of Mark Adams; spectrochemi- 
streaked with irregular black veinlets. Tonnage estimated. General use: cal analyst. C. E. Harvey. ( Danner. 1966, p. 16, 19. 82. 141.) 
Cement, flux, pulp and paper industry, lime. lndex and geologic maps. Possible use: None, deposit small. 

792. San Juan County. Pm-Cretaceous. [T .  37 N., R. 2 W . I ,  northwest shore 811. West part S& sec. 13, T.  36 N., R. 2 W., Orcas bland, 
of Orcas Island. Analyst, A. H. Cederberg. ( Lander, 1905 [1906], 2.75 miles by road east of Orcas Landing. Klllebrew Lake 
p. 371, 378.) Limestone, entirely crystalline. Use: Lime. Possible use: deposit. Sample SJ 48-1. ( Darner, 1966, p. 179, 180, 
Cement. - 449. 459.) Limestone. bluish-gray. finely crystalline; con- 

793, 794. San Juan County. T. 35 N.. R. 3 W.. San Juan Island, Hannah area. tainscalciteveinlets. Chip sample, composite. 
Aoalyst, under supervision of Mark Adams; spectrochemical analyst. 812. S& r c .  17, T. 36 N.. R. 2 W.. Orcas bland, about 2 miles 
C. E. Harvey. (Danner, 1966, p. 16, 19, 82, 107-109. 441, 456.) southwest of town of West Sound. Caldwell Po~nt deposit. 
Chip sample. M e x  and geologic maps. Sample SI 73-1. ( Danner, 1966. p. 181, 182, 450, 460.) 
793. S& S W ~  sec. 19. Sample SJ 4-1. Limestone. gray, crystalline; Limestone, gray, crystalline. Chip sample taken a c r w  

contains interbedded carbonaceous material; taken across 6 ft. 30 ft. 
794. N: N& sec. 30. Sample SJ 4-2. Limestone, taken across 65 ft. 813. S W ~ N ~  sec. 18. T. 36 N., R. 2 W.. Orcas bland, about 

795 San Juan County. S d S W i  sec. 11, T. 35 N., R. 4 W., San Juan bland, 0.5 mile south of town of Deer Harbor. Deer Harbor deposit 
Smallpox Bay. Analyst, under supervision of Mark Adrms; specuo- Sample SI 74- 1. ( Darner, 1966. p. 182. 183. 450. 460.) 
chemical analyst, C. E. Harvey. Sample SJ 6-1 ( Darner, 1966, p. 16, Limestone, dense to crystalline; weathers light gray; con- 
19, 82, 108. 115, 116, 448, 456.) Limestone, light-gray, finely crys- tains calcite veinlets, carbonaceous and cherty layers. 
talline. Chip sample taken across 40 R. Index and geologic maps. Chip sample taken across 50 ft. 
Possible use: None. deposit small. 814. 815. S& N W ~  sec. 29, T .  36 N.. R. 2 W.. Shaw Island. Yanren 

796, 797. Sari Juan County. T. 35 N.. R. 4 W.. San Juan Island. Lawson Cave deposit. Samples SJ 82-1. SI 82-2. ( Danner. 1966. 
deposit. Analyst, under supervision of Mark Adams; spectrochemical p. 137. 138, 450. 461.) Limestone, light-gray to bluish- 
analyst, C .  E. Harvey. (Darner, 1966, p. 16. 19, 82. 108, 116.111, gray. crystalline. Chip sample, composite. Tonnage 
447, 448, 4 s . )  Limestone. finely crystalline. Chip sample. Index and - - estimated. 
geologic maps. Tonnage estimated. Possible use: Probably none. 816. NWi SWi sec. 29. T.  36N.. R. 2 W., Shaw Island. Biendle 
796. N W ~ S W ~  sec. 13. Sample SJ 5-1. Limestone, gray to white; deposit. Sample SJ 83- 1. ( Danner, 1966, p. 138,139,450, 

composite. 461 .) Limestone, gray. crystalline. Chip sample, composite. 
797. ~d S& see. 14. Sample SJ 5-2. Limestone, light-gray; taken 817. County, analysts, reference. and maps as in samples 811-816. N& 

acrmr 30 ft. rec. 30, T. 36 N., R. 2 W., Shaw Island. Lutz quarry, abandoned. 
798 - 799. San Juan County. T. 36 N., R. 1 W., Orcas Island. Analyst, under super- Sample SJ 84- 1. ( Danner. 1966, p. =. 140. *, 461 .) Limestone, 

vision of Mark Adams; spectrocliemical analyst. C. E. Harvey. Samples gray, crystalline. Chip sample taken across 100 R. Former use: Pulp 
SJ 72-1, SJ 70-1. ( Dalmer. 1966, p. 16. 19, 82. 141, 193-196. 450. and paper industry. Possible use: None, deposit depleted. 
460.) Index and geologic m a p .  Possible use: None. deposit small and 818 - 820. San Juan County. ~d S& sec. 30 and N W ~  sec. 32. T.  36 N.. R. 2 W., 
impure. west coast of Shaw bland. Analyst, under supervision of Mark Adams; 
798. S W ~  sec. 5. Rowriodeposit. Limestone, dark-gray. finely crystal- specuochemical analyst. C. E. Harvey. ( Darner, 1966, p. 16. 19. 82, 

line; argillaczous interbeds. Chip sample taken acrorr 90 it. 140. 1 4 1 . 9 .  461.) Limestone, light-gray, crystalline. Chip sample. 
799. N& N& sec. 6. Eouance Mountain deposit. Limestone, white to Index and geologic maps. Possible use: None, deporit small. 

light-gray. crystalline; contains black carbonaceous stringers. 818. Sample SJ 85-1 taken across 30 ft. 
Chip sample taken across 100 ft. 819. Sdmple SJ 85-2, composite. 

800 - 803. San Juan County. N W ~  sec. 8. T .  38 N. . R. 1 W . .  Orcas bland, near 820. Sample SJ 91-1. composite. 
town of Olga. Newhall deposit. Analyst, under supervision of 821. San Juan County. [ N W ~  T. 36 N., R. 2 W.] , Deer Harbor. Henry 
Mark Adams; spectrochemical analyst. C.  E. Harvey. ( Danner, 1966. Cowell Lime and Cement Co. Analyst, H. Byers. ( Burchard, 1912, 
p.  16, 19. 82. 141. 194. 195. 450. 460 ) Limestone. gray, coarsely p. 694, pl. 1.) Limestone. Index map. 
crystalline, contains calcite veinlets. Chlp sample. Index and geologic 822 - 824. Sarr Juan County. S W ~ S W ~  sec. 29, T.  36 N., R. 3 W., Sari Juan Island. 
maps. Former use: Lime. Possible use: None, deposit small. Johnson quarries. Analyst, under supervision of Mark Adams; spectrochem- 
800. Sample SJ 71-1 taken across 180 ft. ical analyst. C. E. Harvey. ( Danner, 1966, p. 16, 19, 82. 94, 98, 99, 
801. Sample SJ 11-2 raken across 110 ft. 449. 458.) Limestone. light-blue-gray, mostly crystalline. Chip sample. - 
802. Sample SJ 71-3 taken a c r w  15 ft; part may be talus material. Tonnage estimated. Index and geologic maps. Former use: Lime [implied] . 
803. Sample SJ 71-4. composite. 822. Sample SJ 42- 1 taken across 10 ft. 

804. Cou~ity and analysts as in samples 800-803. S W ~  sec. 8, T .  36 N.. R. 1 W.. 823. Sample SJ 42-2 taken across 5 it. 
Orcas Island. Olga deposit. Sample SJ 69-1. ( Danner, 1966, p. 16, 19, 824. Sqnple SJ 42-3, composite. 

Footnotes of analyses on preceding pap :  

'lron and aluminum oxides. 'Sample dried at 1100-11%; ignition loss 's, trace. ' Al@s + Fep,. 
'~alculated from reported MgCO, and ( or) CaCO,. 1.0000-1.1OWC. ' F ~ o .  lo MgCO,. 
'~lkalies,  and so forth. "Q. calculated from reported MgCO, and (or)  CaCQ. ' lnsoluble in acid. 
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Table 10. -Analyses of samples from Washington - con ta in ingore  -- than 90 percent carbonate (Group Fz).common-rock category-Continued - - -- -- .. .. 

Chemical analyses-Continued 

R z 4  ------------ .48 .38 1.02 1.38 .28 1.53 
MgO----,------- .21 .23 .I6 .94 .17 .65 
a 52.87 54.14 53.03 52.69 54.85 52.10 

PzOs - - - , , - - - - - - - .058 .072 .014 .020 .011 .I80 
Ignltlon loss ------, '41.65 '42.79 '41.91 '41 .lo '42.71 '41.15 

.- - . - 

Total ------- C99.521 C99.641 C99.421 C99.58) [99.61]C100.00] 

Class ------------ 3.1.94 1,1.97 2.3.95 1.4,94 1.1.91 2.4,92 
CaO/MgO - Calc~ te  C a l c ~ t e  Calclte Calclte Calclte Calcite 
---.- - - - - .- - . -- - - - -- .- -- 

1.1.97 2,3,95 
Calclte Ca lc~ te  

-- 

0.1.98 1.2,95 5.2.92 
Calclte Calclte Calclte - - -- 

3.3.94 
Calcite 

- 

A120' -- -- -- -- -- -- 
Fe208 -- -- -- ---- -- ] l.37 

MgO ------------ .08 
CaO ------------- 55.11 
HzO------------- ------ 
P205 ------------ .004 
MnO ------------ ------ 
s -------------- ------ 
Igmtion loss ------- '43.05 

l.60 

.40 
54.32 

------ 
------ 
------ 
------ 
------ 
C56.121 

0.1.98 
Calcite 

l.50 

.13 
54.85 

------ 
.041 

------ 
------ 
'43.30 

c99.=1 

0.1.98 
Calcite 

l.92 

.30 
54.40 

------ 
.210 

------ 
------ 
l42.22 

C99.531 

0.3.95 
Calcite 

- .-- - -- 

l.41 

.10 
54.94 

------ 
.I80 

------ 
------ 
'42.93 

'[ 99.40 1 

0.1.97 
Calclte 

. . . - 

Total ------- l99.86 1 

Class ------------ 1,1,98 
CaO/MgO --------- Calcite 

2.1.96 2,0,98 
Calclte Calclte 
P 

0.1.98 
Calcite 

1,0,98 2,2,96 
Calcite Calcite 

2,1,96 
Calcite 

A l g a  ----------- ------ ------ 
------ I .1 .o .o 

Fez08 ----------- ------ ------ ------ .1 .1 .I O ] 8 1.39 ( 1: .1 
MgO ----------- ------ ------ ------ .14 Trace .O .1 .1 .1 .1 .El .14 .1 
CaO ------------ '53.33 '52.83 '55.1 54.18 54.95 55.1 55.1 55.3 55.1 55.5 53.36 54.86 54.7 
PzO, - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - .005 ------ '<.01 '<.01 '<.01 %.01 '<.01 .008 .001 '<.01 
s -------------- ------ ------ --,--- -----, ------ .010 .004 .003 .O 13 .005 ------ ,----- .003 
Ignltlm loss ------- '41.86 '41.47 '43.2 '41.69 43.50 43.1 43.0 43.4 43.4 43.3 '41.85 '42.76 42.7 

Free C---,------- ------ ------ ------ ------ ------ ------ -03 .03 .03 .03 ------ ------ ------ 
. --- -- -- -. - - - - - - - - - -- -- 

Total ------- [99.59] C99.211 C99.91 C100.881 99.95 'C99.51 'C99.81 - '~99.51 '~99131 - ' ~ 9 9 ~ - [ 9 9 . ~ 0 1  [99.141 C99.61 

Class ----------- 4.0.95 5.0.94 2.0.98 3.2.94 0.1.98 1.1,98 1.1.98 0.0.99 0.0.99 1.0.98 2.2.95 1.1.97 1,1,97 
CaO/MgO -------- Calc~ te  Calclte Ca lc~ te  Ca lc~ te  Calcite Ca lc~ te  Calclte Calclte Ca lc~ te  C a l c ~ t e  Ca lc~ te  Calclte Ca lc~ te  - - - - - -- . -- -- -- - -- - - - - -- - -- - - 

See following page for footnotes. 
Spectrocl~elnlcal anal)ses 

[ The meta l l~c  elemenu w t  detected m the specuochem~cal analyslr: L I ~ O . B ~ ~ . B ~ ~ ~ , S ~ O ~ , C ~ O , Z ~ O , G ~ O : , G ~ # ~  

S ~ , ~ , T ~ ~ . C ~ O , L ~ ~ ~ . C ~ ~ . P ~ ~ O ~ . N ~ ~ O ~ , S ~ ~ O ~ , E ~ O ~ , G ~ , ~ . T ~ ~ O ~ , D ~ , O , H ~ O ~ , E ~ ~ O : , T ~ ~ O ~ , Y ~ O : , L ~ O ~ , H ~ O ~ . T ~ ~ ~ ~ , W ~ : . ~ ~ ~ . ~ ~ . L , P ~ ~ A ~ ~ T ~ ~ O ~ , P ~ O ~ B ~ ~ O : ~ T ~ % ~  . .  . 
UOz; sample 830. F%O= 0.023 percent] 

-~ . . . - . - .  . ....- -~ - ~. . ~ . -~  - -. 

-. - 825 826 830 835 836 837 827 828 ~_ 829 . _ _ .  8 3 L  832 -833 . .  -- 

N a p  .................... 0.05 0.05 - -  - -  - -  0.13 ------ 0.05 ------ ------ ------ ------ 
Ti02 .................... .010 .0084 0.0'27 0.029 0.012 .051 0.0088 .052 0.026 0.018 0.014 0.0048 

V2O5 .................... ------ ------ .0053 .0053 .0053 .0053 .0048 .0059 .005 -----, ----- - 
CrzOs ------------------- ,0005 .0005 .0016 .0005 .0005 .0005 .0005 .00083 .0005 .0005 .00077 .00054 

MnO .................... .22 .085 .032 .08 .045 .48 .012 ,062 ,067 .072 .ll .018 

NiO .................... ------ ------ .0012 .0012 .0012 .001 .001 .001 .001 .001 .001 .001 

CuO .................... .0019 .DO16 .0043 .0029 .0018 .0027 .OOZE .0033 .0023 .0028 .0024 .0033 

SrO - -- ------ ----------- .0 14 .014 .064 .013 .014 .011 .011 .011 .028 .034 .027 .028 

A&O .................... ------ ------ .0015 .00088 .0010 .00038 .00044 .0018 ------ ------ ------ ------ 
.43 

~ ~ - .. -- - -. 
. -. . - - . . . . .- -- Ba0 .................... .I5 ---z.y=:., .-,___-._-y--er .-*-.=?-.----zr---z---- ------..;.-----I ------ .36 -- -.=-- = - . . - .. - - - -- 

. - 838 _ - ~ 840 ..el 842.. 843 844 845 849 850 " . -;"-I": - 862 
Na@ .................... ------ ------ ------ ------ ------ ------ ------ 0.075 ------ 0.20 ------ 
TiOt .................... 0.0056 0.031 0.016 0.0096 0.031 0.0068 0.032 .0092 0.008 .030 .016 0.0052 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

825. 826. San Juan County. Southwest corner sec. 15. T. 36 N,. R. 4 W.. Henry 843. NW 1SE; sec. 22. Fowler deposit. Sample S1 31-1. ( Daiulcr, 

bland. Analyst. under supervision of Mark Adams; specvochemical 1966, p. 164, 169.) Limestone, white to light-gray , crystallii1e. 

analyst. C. E. Harvey. (Darner. 1966. p. 16. 19, 82. 84. 127.128. Chip sample, composite. Possible use: None, deposit small. 

- 449* '"') Lim-* dark-gray, crysta11ine; light gray' 844, 845. sari Juan county. NE: set. 25, T. 37 N., R.. 2 W., Orcas Island. Lailgdon 
Chip sample. Toonage estimated. Index and geologic maps. deposit. Analyst, under supervision of Mark Adams; specvochemical 

825. Sample SJ 58-1 taken across 100 ft. analyst, C. E. Harvey. ( Da~mer, 1966, p. 16, 19, 82, MI, 190,191, 
826. Sample $1 58-2 taken acrou 75 ft. Average of Wo determinations. - 450, 460.) Limestone, gray, crystalline. Chip sample. Index and 

geologic maps. Former use: Lime. Possible use: None, deposit small. 
827. San Juan County. NEi sec. 17, T. 37 N.. R. 1 W .. Orcas bland. Racoon 

Point deposit. Analyst, under wpervision of Mark Adamp; spectrochemical 844. Sample SJ 67-1 taken across 185 ft. 

aoalyst, C. E. Harvey. Sample SJ 78-1. ( Danner, 1966, p. 16, 19, 82, 845. Sample SJ 67-2 taken across 200 ft. 
141. 199, 200. 450. 461.) Limestone. brownish-gray, sugary-crystalline, 846. San Juan County. Sec. 25, T.  37 N., R. 2 W., Orcas Bland, about 2.5 
bed 10-20 ft thick; contains m a l l  lenses of argillaceow rock. Chip miles from East Sound. Analyst. A. A. Hammer. Sample 100. ( Shedd. 
sample taken acrosr 20 B. Index and geologic map.  Porrible use: None. 1913. p. 2 0 4 . 3 ,  206,241, pl. 21.) Limestone, massive, crystalline; 
deporit small. 75 ft thick. Index map. Use: Flux. Possible use: Pottland cement. 

828 - 833. San Juan County. Norlhcenual pan of sec. 19. T. 37 N.. R. 1 W.. Orcas 847. San Juan County. [ T p .  34-38 N .. RP. 1-4 W .] Tacoma and Roche Harbor 
Island. about 3 miles by road from town of East Sound. Payton deposit. Lime Co. Analyst. G. A. Bethune. ( Bethune. 1891, p. 101.) Lime- 
Analyst, under supervision of Mark Adams; specaochemical analyst, stone. Possible use: Lime. 
C. E. Harvey. (Dannet, 1966, p. 16, 19, 82, 141, 200-202, 450, 461.) 
Limestone. gray. crystalline; contains calcite veinlets. Chip sample. 848. Skagft County. Silurian and Devonian part of Chilliwack Group. SEASEA 

Index and geologic map. Use; married, use not stated. Possible use: sec. 23. T. 35 PI.. R. 9 E.. about 1 mile from town of Rockpon. North 

Probably none [implied]. Rockpon deposit. Analysts. K. S. Johnson. Anthony Centenero. ( Popoff. 
1948, p. 2, 6. 7, 9, 11,13, figs. 1, 3, 4; Daoner, 1966, p. 82, 269, 

828. Sample SJ 79-1 taken acrou 225 k. 289-292. 293. 294.) General: Limestone. white to dark-gray, medium- 
829. Sample SJ 79-2 taken acrosa 225 h. or coarse-grained, massive, uniform texture. Channel sample taken 
830. Sample SJ 79-3 taken a c r w  200 ft. across 40.0 ft. Tonnage estimated. Index and geologic map.  Possible 
831. Sample SJ 79-4 taken across 90 h. use: Agricultural, cement. 
832. Sample SJ 79-5. composite. 
833. Sample SJ 79-6 taken across 35 ft. 

834. Sm Juan County. Sec. 19. T. 37 N.. R. 1 W.. Orcas Island. East Sound. 
Mount Constitution Lime Co. Analyst, A. A. Hammer. Sample 101. 
( Shedd. 1913. p. 204,205. 206. 3. pl. 21.) L ienone .  mauive. 
crystalline: 25-40 ft thick. Index map. Use: Lime. Possible use: 
Ponland cement. 

835- 837. San Juan County. Sec. 30, T. 37 N.. R. 1 W.. Orcas Itlmnd. a h t  3.5 
miles by road from Eas Sound. Flaherty deporit or quarry. Analyst, 
under supervision of Mark Adams; spectrochemical analyst. C.E. Harvey. 
(Darner, 1966, p. 16, 19, 82, 141, 200-206, 450, 461.) Index and 
geologic maps. Pwible lue: None, deporit m a l l  or depleted. 

835. SWi NWt sec. 30. Sample SJ 81- 1. Limestone, gray to white. 
cryoralline. Chip sample. composite. 

836. About S E ~  NWi r e .  30. Sample SJ 89- 1. Limestone, light-gray, 
crystalline to d e w .  Chip sample taken across 70 ft. 

837. SW$ sec. 30. Sample SJ 88-1. Limestone, blue-gray, crystalline. 
Chip sample taken acrwt 120 h. 

838. San Juan Coumy. NWiNW 1 ref. 31. T. 37 N .. R. 1 E.. Orcas Bland. 
Lawrence Point deposit. Analyst, under supervision of Mark Adams; 
specaochemical analyst, C. E. Harvey. Sample SJ 86-1. ( Darner. 1966. 
p. 16. 19. 141. 206, 207. 450. 461.) Limestone. light-gray. crystalline; 
contains ruingem of black carbonaceous material and calcite veinleu. 
Chip sample. composite. Tonnage estimated. Index and geologic map.  
Possible use: None. depait  small. 

839. San Juan County. [About T. 37 N.. R. 1 W . , un~urveyed], OrCas Island. 
( Hodge. 1944, p. 2. pl. 6.) Limestone, selected sample. Tonnage 
estimated, Index map. 

849 - 854. County. age, formation, maps, and use as in sample 848. T. 35 N., 
R. 9 E., North Rockport deposit. ( Danner, 1966, p. 16, 19, 82, 269, 
289-292. 293. 294. 451. 462.) Limestone. light- to dark-gray. finely 
crystalline. mauive to p x l y  bedded. Tonnage estimated. 

849. SEi sec. 23. Analyst. Mark A d a m  tpecuochemical analyst, 
C. E. Harvey. Sample StlO-1. Chip )ample taken across 350 ft. 

650. SEi sec. 23. NE; sec. 26. Analyst, Mark Adamr; specuochemical 
analyst. C. E. Harvey. Sample St 8-2. Chip sample taken 
across 750 B. 

851. SEf sec. 23. NE. sec. 26. Sample taken across 40 ft. 
852. SEi sec. 23, NE, sec. 26. Sample taken across 50 h. 
853. SEA sec. 23. NEt sec. 26. Sample taken across 40 k. 
854. NE: sec. 26. Analyst. Mark Adamr: specaochemical analyst, 

C. E. Harvey. Sample St 8-1. Chip sample taken a c r w  350 h. 

County, age, formation, maps. and use as in sample 848. S E ~  sec. 23, 
NEi sec. 26, T. 35 N., R. 9 E., abwt 0.75 mile north of Rockpon, 
Sauk Mountain. Roche Harbor Lime Co. Analyst. A. A. Hammer. 
Sample 117. (Shedd, 1913, p. 229, 230, 247, pl. 21; Hodge, 1938th 
p. 13, 47, 56, 3, 58; Danner, 1966, p. 82, 269, 289-292, 293, 294.) 
Limestone. light-gray. mauive, finely crystalline; more t b u  120 ft  
exposed. Tonnage estimated. 

856 - 860. County. age, formation. analysts, references, map,  and use as in sample 
848. NEiNEi aec. 26, T. 35 N.. R. 9 E. Nonh Rockport deposit. 
Roche Harbor Lime and Cement Co. General: Limestone. white to dsrk- 
gray. medium- to coane-grained, mawive, uniform texture. Tonnage 
estimated. 
856. Channel sample taken across 14.0 ft. 
857. Channel sample taken a c r m  13.2 k. 
858. Channel sample taken across 11.8 ft. 

840 - 843. San Juan County. T. 37 N.. R. 2 W., Orcas Island. Analyst. under super- 859. Charnel sample taken a c r m  9.0 ft. 
vision of Mark Adam; specvochemical analyst. C. E. Harvey. ( Danner. 860. Channel sample taken a c r w  10.0 k. 
1966. p. 16. 19. 82, 141.448. 457.) Index and geologic maps. 

861 - 863. Skagit County. Siluriad?) and Devoniad?) part of Chilliwack Group. 
840. Sec. 14. near head of East Sound. Sample SJ 20-1. Limestone: SEANE~ sec. 26. T. 35 N.. R. 9 E.. about 0.5 mile fran Rockwn. 

cbip sample. 
841. SEISEi rec. 15, abwt  0.80 mile southwest of East Sound. Langell 

deposit. Sample SJ 14-1. ( Danner, 1966, p. 152, 159, 160. 
161.) Limestone. blue-gray to white, finely czystalline to d e w ;  
weathers white; conaim argillaceous and cherty material. Chip 
sample uken a u o a  10  h. Thin-rection dexription. Pooible 
use: None, deposit small. 

842. SW:SEA r c .  15. b h  deporit. Sample SJ 11-1. ( Danner. 1966. 
p. 152. 158,159.) Limestone, light-gray. crystalline. Chip 
sample taken across 70 ft. Tonnage estimated. P d b l e  use: 
None. deporit small. 

Footnotes of analyses on preceding page: 
'sample dried at 1100-112%; '~alculated from reported CaCOI or P. 

igni? loss 1.00ff-l.l00%. 'Reported as manganese. 
%%. 'cq, calculated from reported CaCO,. 

. - 
South Rockpon depait. ( Danner. 1966. p. ,l6, 19. 82. 2F9. 290. 292- 
294, 451. 462.) Index aml geologic map.  
861, 882. A~~alyst. under supervision of Mark Adam; specuochemicrl 

analyst, C. E. Harvey. Samples St 9-2. SI 9-1. Lime- 
stone, gray. finely cryrtalline. Chip sample. 
861. Comoosite. 862. Taken acrou 100 ti. - ~r - . - - -~-. ... 

863. Roche Harbor Lime and Cement Co. Analysts. K.S. Johnson. 
Anthony Centenero. (Popoff, 1948, p. 2, 6, 7, 11, 13, 
figs. 1. 3.) Limestone, white to dark-gray, medium-or 
coarse-grained, massive. unlform texture. Channel 
sample taken a c r w  10 ft. 

'with sample 64 group C. Nap=330 ppm. 
K p = 5 6 5  ppm. Ti01=1,250 ppm, S=143 ppm. 

' ~ n a l ~ s i s  on dry barir. 
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Table 10 .-Analyses of samples from Washington containing more than 90 percent carbonate (Group Ft), common-rock .- categay-Continued 

Class ------------ 3.3.94 1,1,97 2,1,96 1 1.1.97 1.1.98 0.1,98 0.1.98 0.1,98 0.1.98 1.1.96 1.1,98 0.3.95 

CaO/Mgo -------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
-- .- .~ ~ ~ ~ ~ -~ pppp---p-p.p. ~ -. -- 

CaO/MgO ,------ ------ -- - Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite - ~ .- 

Warhington-Cantlnued_ - -. - - - -- - 
889 890-ppp 891 as?, 893_ _8?---8!? 896 - 899 897 898 900 

46Fr29-20 46F129-18 46F129-14 46F129-21 46F99-19 46FP9-15 46Ft29-17 46F129-16 46Fa29-22 46Fa29-13 46Fr29-26 46F129-3 -- -- -- 
S 1 4  .................... 5.36 4.26 5.56-06 4.88 6.76 3.72 8.36 2.92 8.40 1.94 3.36 
Al:O,+FqOs --------------- 1.12 1.22 .98 1.12 1.20 .92 1.24 .96 1.06 .88 .22 1.78 

MgO .................... 1.08 .91 1.10 Trace .92 1.16 .82 1.04 Trace 1.22 Trace .30 

CaO ---------, ---- 52.08 52.70 51.98 54.25 52.30 51.20 53.22 50.70 53.60 50.30 54.92 51.85 
I p f l o n  Iota ---------------- ------ ----,- ------ ------ ------ ------ ------ ------ ------ 42.67 42.61 

Total --------------- C59.641 C59.091 C59.621 C57.41 C59.101 C60.041 C58.801 C61.063 c57.581 C60.801 99.75 99.90 

CaO/MgO---,------------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite - . -. . . -.-_..- --=--=: :-- -7L-7.== -----== =..--:~---- 

- -- - -- - Washington-Continued 
~-~ -. 

90 1 903 904 906 906 907 908 9 902 _____- 909 9 !  -- .._?L__L 
. - 46F129-4 46f129-25 46F129-24 46Fa29-87 46F129-79 46F129-86 4&29-85 46Ft29-84 46F129-83 46F129-82 46Fa29-81 46Ft29-72 

S i 4  .................... 7 . 3  0.10 0.64 1.47 2.72 6734 4.30 4.48 2.94- 1.20 0.00 2.00 
A114 -- ------ ---- ------- .41 .40 a::) 4 3  .37 '1.00 9 4  7 6  1 l.84 5 0  .----- 
F q 4  ------------------- .83 '.lo 
MgO-------------------- ------ '.17 '.14 .26 .19 '2.31 '.81 '2.72 '10.74 '2.04  race ------ 
CaO ----------- - 50.74 '55.01 '55.14 54.00 53.10 '49.20 '52.13 '49.37 '46.54 '52.47 '55.46 54.30 

- - - - - - - 

P A  ------ ------ ------ .013 .010 ------ ------ ------ ------ ------ ------ ------ 
Ignition log --------------- 40.15 '43.38 '43.44 '43.21 '42.20 '41.15 '41.82 '41.73 '38.30 '43.45 '43.54 ------ 

. - -. . - . . -. - - - - - 
Total --------------- 99.47 99.94 99.99 [99.38lm[99.19] [100.00] [100.00] C99.061 [100.02] C1OO.OO1 C99.501 C56.301 

Magnerian 
CaO/MgO ---------------- Calcite Calcite Calcite Calcite Calcite 

Calcite Magnedan Magnedan Magnesian 
calcite calcite calcite 

Calcite Calcite 
~ ~ - -- -- 

~ . - 

$4. 
'~alculated from repated MgCOa. Ca t08  urd (a) P. 
'sample dried at 11O0-llP C; ignition l m  1,000.-l.lO0.C. 
'A cornpaite of samples 866-888 contained N 4 0  = 150 ppm. 

KIO = 490 ppm. T i 9  = 100 ppm. S = 350 ppm. 

' ~ m l ~ r i ~  on dry basis. 'ME=%. 
'Iron and aluminum oxides. 'with sample 68,group C, sample 330 
' ~9 .  calculated kern repaned MgCQ group Fa. N@= 185 ppn  . K@ = 490 ppm . 

ind CaCOa. T i 4  = 250 pprn. S = 325 pprn . 
"on oxide. 



ANALYSES OF SAMPLES 

Specuochemical analyses 

[ The metallic elemenb not detected in the specacchemical analysis: Li;O.8eO.BtQ,KaO,S~Q4VtO~,CraOs,Cd,ZnO,G~Os,Ge~,A~Q,YtOs,Z~,~O6,Md~,A&O,Ru,~, 
. .  . . .  - -  . .  ~ - .  - .  - .  .. - - -  - ~ 

Tl;Q,PbO,Bi,Q,ThQ.U4; u m p l e 8 8 6 i ~ r O =  0 .OMS percent I -- - - - 
865 8 6 4 .  ass - 8 5  J'?__ -_ L. -EEL 882 883 El34 885 904 905 886- . . . . _ - __ 

Na;O ---, 0.083 ------ ------ ------ ------ ------ ------ ----,- ------ 0.05 0.05 0.05 ------------  
Ti% ---- .021 0.0044 0.002 0.0044 0.0048 0.6438 0.016 0.01 0.012 .015 .032 .032 0.0072 0.0044 

Cr;Q-- ,  ------ ,----- ------ ------ ------ ------ --,--- ----,- ------ ------ ------ .OOO5 .0005 -0007 
MnO ---- .043 .03 .021 .027 .024 .038 .021 .025 .016 .027 .015 .019 .20 .034 

DESCRIPTlVE NOTES 

[Undencored page numbers in reference indicate uwrce of analysl] 

Washington-Continued Warhingtw-Continued 

864, 865. Skaglt County. Devonian p m  of Chilliwack Group. T. 35 N., R. 9 E., 
about 6 miles by road from town of Concrete. Iackman Creek depait .  
Analyst, under supervision of Mark Adam; specfrochemical analyst, 
C. E. Harvey. ( Danner, 1966, p. 16.19,82,269,271.451,rl82.) Chip 
sample. Index and geologic maps. Pocllble use: None, deposit m i l l .  

864. NWt rec. 4. Sample St 1- 1. ( Darner. 1966, p. 275-277. 278.) 
Limestone, blulrh-gray to dark-gray. finely crystalline, foutli- 
ferour. Composite sample of c h l p  taken from all outcrops and 
numerous pieces of flcat. 

865. NEf rec. 5. Sample St 5-1. ( Danner. 1966. p. 275. 279.) 
Limestone, dark-gny, thin-bedded to massive, finely crystalline; 
wearhen light gray; taken a c r m  150 It. 

866 - 868. Skagit County. Devonlad ?) pan  of Chllliwack Group. ' Nf SEt rec. 4. 
T. 35 N.. R. 9 E.. about 6 miles fr& Concrete. Webber Creek depatt .  
Analyst, under supervl iw of Mark Adam; specuochemlcal analyst, 
C. E. Harvey. ( Danner, 1966. p. 16, 19, 82, 269. 211. 275, 281. 
282, 451. 462. 463.) Limutone, bluish-gray to dark-gray. mostly -- 
crystalline, fortiliferour, thin-bedded; contains secondary chcrt and 
pyrite. Chip umple.  Iodex and geologic maps. 

866. Sample St 15-1 taken acrou 60 h. 
867. Sample St 15-2 taken a c r m  300 h. 
868. Sample St 15-3 taken acrou 400 h. 

869 - 879. Skagit County. Devoniurl ?) pan of Chilliwack Group. T. 35 N.. R. 9 E., 
about 2 milw from town of Sauk. Owner. Brown, Logging Co. Arulylu. 
K .  S. J o h n .  Anthony Centenero. ( Popoff. 1948. p. 2. 5-8. 11. g. 
figs. 1, 2; Danner. 1966. p. 82, 269. 271. 283-286, 287. 288.) 
Genenl: Limestone, white to dark-gray, medium- or coarse-grained. 
murive. uniform texture. Toanage utimated. index aAd geologic m a p .  

869. N W ~ N W ~  sec. 15. Paystreak deposit. Chip umple  taken 
across 24.0 ft. 

870- 878. SE:NWi sec. 15. Paysveak deposit. 

870. Chip sample taken acrou 10 ft. 
871. Chip u m ~ l e  taken across 10.0 ft. . . 
872. Chip sample taken acrou 17.0 ft. 
873. Chip sample taken acrou 12.0 ft. 
874. Chip wmple taken across 17.5 ft. 
875. Chip umple  taken acrou 16.0 ft. 
876. Chip umple  taken a c r m  16.0 ft. 
877. Chip umple  taken acrou 14.0 ft. 
878. Chip umple  taken acrou 21.0 ft. 

879. NEiNEi aec. 16. Portland deposit. Chip umple  taken 
acrou 12.5 h: conuiru two thin s u m s  of shale. 

880. 881. Skagit County. Devonlad ?) pan of Chilliwack Group. T. 35 N.. R. 10 E. 
Meiklejohn and Brown Co.. Portland claim. Analyst. under arpervirion 
of Mark Adams; specuochemical analyst. C. E. Harvey. ( Danner. 1966. 
p. 16, 19, 82, 269, 271, 283, 284, 287, 288, 451, 463.) General: 
Limeatone. thin-bedded, fmiliferour; interbedded hales. Chip umple.  
Tonnage urlmated. Index and geologic maps. 

880. NE: see. 16. Sample St 17-3 taken across 100 ft. 
881. SE: sec. 9. Sample St 11-4 taken acrort 60 ft. 

882- 885. C m t y .  age, formation. analysts. and maps as in u m p l u  880, 881. 
T. 35 N.. R. 10 E. Meiklejohn and Brown Co.. Paysueak claim. 
( Danner. 1966. p. 16. 19. 82. 269. 271, 283-286. 288, 451. 463.) 

Limeatone, light-gray, dark-gray, brownish-gray, medium crystalline. 
mostly mauive, foulliferour . Chip umple.  Tonnage estimated. 

882. NWf sec. 15. Sample St 17-1 taken acrou 50 ft. 
883. N W ~  ssc. 15. Sample St 17-2 taken a c r m  50 ft. 
884. N E ~  rec. 16. Sample St 18-1 taken acrou 50 ft. 
885. NEt sec. 16. Sample St 18-2 taken acrou 250 ft. 

886. County. age. formation. analysts. and m a p  as in samplu 880. 881. Eh 
sec. 16, T. 35 N.. R. 10 E. Meiklejohn and Brown Co.. Broderlck 
claim. Sample St 18-5. ( Danner. 1966. p. 16. 19. 82. 269. 271, 283. 
2W. 288. 451. 463.) Limutone, dense to crystalline. well-bedded, 
fouiliferour. Chip umple  taken acrou 25 h. Tornage estimated. 

887. 888. Skagit County. Early Pennsylvanian part of Chilliwack Group. NW f and 
S t  rec. 1, NEI rec. 2, T. 35 N., R. 8 E., 1.5-2.5 miles by road hom 
Concrete. Lone Star Cement Co. Analyn. C. W. Johnson. ( Lander, 
1905 [1906], p. 379, s; Danner, 1966, p. 82, 269, 271-214.) 
Limutone. w i v e ,  fdl iferoua;  contain, secondary chert. Tonruge 
utimated. Index maps. Use: Portland cement. 

889 - 901. Skagit County. Early Pennrylvanian pan of Chilliwack Group. Center 
KC. 2, T. 35 N., R. 8 E., about 1 mile by road from Concrete. Lcne 
Star Cement Co. ( Danner. 1966, p.82.269.271-z.) Limestone, light- 
to dark-gray, dense to orgnoclastic and oolitic, well-bedded; about 500- 
600 A thick. Thin-sectloo description. Index m a p .  Ute: Portland cement. 

889- 900. ( Shedd. 1913. p. 220.221. 225. 226. U7. pl. 21.) 
889. Sample 104. 893. Sample 108. 897. Sample 112 
890. Sample 105. 894. Sample 109. 898. Sample 113. 
891. Sample 106. 895. Sample 110. 899. Sample 114. 
892. Sample 107. 896. Sample 111. 900. Sample 115. 

901. ( Hodge. 1938~ .  p. 13,47.48,51,52,53.) Tornage urlmated. 

902. 903. Skagit County. Early Penorylvanian pan of Chilliwack Group( Danner. 
1966). Sec. 2. T. 35 N.. R. 8 E.. nearconcrete. ( Hodge. 1938~ .  p.13. 
41.48.53.54.) Generak Limestone. almost pure white. crystalline; at 
least 150 ft thick. Tonnage estimated. Index map. Portible use: Flux. 

904. Skaglt County. Early Pennsylvanian pan of Chilliwack Group. North center 
and NW sec. 5. T. 36 N.. R. 8 E., about 16 miles north of Concrete. 
Dock Butte Trail depait .  Analyn, under  pewl lion of Mark Adamr; 
spectrochemical analya. C. E. Harvey. Sample St 19-1. ( D a ~ e r ,  1966. 
p. 16. 19. 82. 259. 260. 262. 263. 451. 463.) Limeatone. gray to light- 
gray. mostly finely crystalline. Chip umple  taken acrou 250 ft. Index 
and neolopic maw. Pouible ure: None. d e m i t  small. 

905 - 911. Skagit County. Early Pentuylvanian part of Chlllwack Group. About 17 
m i l a  from Cwcrete. Washington Monument depait .  ( D a ~ e r .  1966. 
p. 16. 19. 82. 259. 260. 264. 265. 268. 451.) Limutone. massive to 
thin-bedded. oolltic, organoclastic and crystalline textures. Index and 
geologic map .  Pmible we: Portland cement. 

905. NW: sec. 7. T. 36 N.. R. 8 E. Analyst, under supervirlon of 
Mark Adams; specuochemical analyst. C. E. Harvey. 
Sample St 22-3. Chip umple. composite. 

906 - 911. W: mc. 7, T .  36 N., R. 8 E., and SE, NEI and SEA sec. 12, 
T .  36 N.. R. 7 E. 

912. Skaglt County. Early Pennaylvanian part of ChilliwackGroup( Danner. 1966). 
[Probably T. 36 N., RJ. 8, 9 E.] , Concrete. ( Hodge, 1944, b. 2, 
pl. 6.) Limestone, selected sample. Tonnage utlmated. Index map. 
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Table 10.-Analyses of samples from Washington containing more than 90 percent carbonate (Grouo F,). common-rock cateeorv-Continued 

Chemical analyses- Continued 

- - - - - - - - 

p f i  , - - - - - - - - - - .001 .011 .021 .010 .013 .005 .001 .010 .006 .007 .008 ------ ------ 
Ignition l o ~ ~  ------, '41.87 '42.83 '42.24 '39.78 '40.91 '41.93 '40.91 '41.60 '42.30 '42.11 '41.91 '42.94 42.91 -- 

Total ------- 6C99.541 'C100.25l6[100.03] C100.201 C99.471 c99.561 C100.10] C99.701 C99.711 C99.891 C99.131 99.69 99.12 

Class ------------ 2.2.95 0.1.97 2.1.96 1.2.60 2.3.93 1.1.95 6.1.93 2.2.94 1.1.96 3.1.96 2,1,95 1.1.98 1,2.96 . . . . . . 

C a O / M g O C a l c i t e  Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

Washington-Continued --- -- 
926 927 928 929 930 931 932 933 934 935 936 937 938 

46Fz 46F1 46FI 46F2 46F1 46F1 46Fz 46Fz 46F1 46FI 46Fz 46Ft 46F: 
29-29 29-30 29-129 29-123 29-112 29-78 29-77 2 t 1 4 4  29-143 29-110 29-109 31-70 31-69 

SiO, ------------ 2.80 1.36 0.55 8.39 8.78 2.61 2.63 1.15 2.91 1.06 1.25 4.03 5.20 

MgO ------------------ Trace .09 .45 .48 1.84 1.85 .I3 .30 4.72 4.84 .48 .35 
CaO ----,------- '52.89 54.17 55.13 50.17 50.14 52.20 52.32 54.09 52.57 50.16 49.90 52.16 51.87 
P P s  ------------ ------ -..---- . W3 .056 .090 .Ol9 .018 .035 .044 .OM .ZOO .024 .022 
Igrunonlos ------- '41.51 42.05 '43.41 '39.91 '39.60 '42.57 '42.49 '43.98 '43.01 '43.91 '43.41 '41.44 '40.90 - - - - . -- -- -- - - 

Total ------- 98.46 99.00 C99.601 C99.841 C99.99]'C100.16] 'C100.261 C100.303 C99.681 'C100.221 C100.561 C99.591 C99.731 
C l a s  ------------ 1.3.94 0.2.95 0.1.96 1,3,90 7,3.89 1,3,96 1.3.95 1.2.98 2,3,94 1.1.98 0.2,96 2.4.93 3,4,92 

CaO/MgO -------,- Calcite Calclte Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
calcite calcite 

Calcite Calcite 
--- - - - .. - - - -- - - - - . - -- - - - - - -- -- - - - - - . - - - --- - - p- - - - -- 

Waslungton-Cominued 
939 940_AL 942 943 9 4 4 9 4 5 % % 9 4 8 X 9 - p 9 5 0 9 5 1  

-- ---- 
46F91-74 46Fz31-33 46F131-34 46F231-35 46F131-36 46Fz31-37 46F131-38 46F131-39 46F131-4 46F231-41 46Fz31-42 46F231-43 46F131-44 - - -  - - - -- -. - - .- - - - - -- - 

S 1 4  ------------ 6.50 0.3 1.2 0.9 0.6 0.3 0.6 0.7 0.7 0.5 0.5 0.6 0.7 
A l p ,  ----------- .2 .3 .2 .o .o .1 .O .o .o .o .1 1 1.76 I :: .4 Fe@a - - -- - - - - - - - .4 -2 .I .2 .2 .I .1 .2 .2 .I 
MgO ------------ .57 .5 .O .3 .I .4 .5 .6 .8 .6 .5 1.4 .6 
CaO ------------ 50.83 55.5 52.9 54.1 54.8 55.5 55.4 54.8 54.9 55.0 55.3 54.1 54.3 
P& - - - -- - - - - - - - .025 ',11 '.208 '.02 I.01 l.02 l.01 l.03 l.14 l.02 '.01 '.15 l.02 
S -------------- ------ .009 .014 .015 0 1  .OM .007 .016 .012 .007 .OM ,005 .OD3 
Organic matter ------ ------ '(.03) '(.05) ------ ------ ---,-- ------ ' 0 7  '(.05) ------ ------ ------ ------ 
Ignition l o r ~  -----,- '40.51 '43.6 *43.2 '43.4 '43.6 *43.1 *43.5 *43.4 '43.3 '43.4 '43.5 '43.5 '43.4 -- - - --- - 

Total ------- ~ 9 ~ . 2 0 1 ' 4 1 0 o . i ]  " t ~ 8 . 1 1  ~ l o o . ~ ]  U~loo.11 u ~ ~ ~ . o ~  u ~ l ~ ~ . z ]  u ~ ~ ~ . 8 1  u ~ l o o . o l  u ~ 9 9 . 6 3  u ~ ~ ~ ~ . o ]  " C ~ O O . O ]  ucso.a~ 
Class ------------ 5,2,91 0.0,99 0.3.94 0,2,98 O.l.99 0.0,99 0.0.99 0.1.98 1.0.98 0.0,98 0.0.99 0,0,98 0,1.98 
CaO/MgO--------- Calcite Calcite %cite Calcite Calcite Calcite Calc~te Calcite Calcite Calcite Calcite Calcite Calcltr 

See following page for fornotea. 

Spectrochemical analyses 
C The metallic elements ~t detected in the specaochmical analysis: t i ~ O . B e O , ~ O s . K ~ O . S y O , , C o O , Z n O , G . r O l , G e 4 , A , P d . C d O ,  

~ ~ ~ ~ ~ % D ~ ~ ~ ~ ~ ~ ~ ~ T ~ O , ~ ~ ~ ~ ~ L ~ ~ ~ ~ O , . ~ ~ O , ~ N ~ O , . S ~ ~ O ~ , ~ ~ O I , G ~ O , ~ T ~ , O , , ~ Z O , ~ H W ~ , E ~ I O ~ ~ T ~ ~ O ~ . Y ~ , L ~ O , ~ H ~ O , . T ~ ~ ~ . W O , , R ~ ~ ~ ~ , ~ ~ . ~ ~ , R , A ~ , T ~ ~ O ~ ,  
Pb0,8irO~,Th%.UO,l 

914 
. . . 

9 13 915 916 917 918 919 920 92 1 922 923 928 
N@ .................... 0.05 ------ ------ ------ -----, 0.083 ------ ,----- -----, ------ -----, ------ 
Ti% .................... . o i l  0.012 0.002 0.008 0.017 .0092 0.0032 0.014 0.008 0.004 0.012 0.0076 

vzo' .................... ---,-- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .003 
Cr@s ------------------- .ooo7 .0001 .ooos .ooo5 ------ ------ ------ ------ ----,- ------ ------ 
hill0 .................... .012 .011 .001 .019 .09 .024 .062 .027 .032 .053 .063 .02 

NiO ----------,--------- .OOI ------ ------ ------ --,--- ------ .001 ------ ,----- ------ -----, .001 
CUO .................... .0013 .0013 .00094 .0013 .00099 .0005 .0012 .00088 .0012 .00011 .0016 .0005 
SrO -- ---- ------ -- ------ - .oio .011 .OOW .0092 .o11 .oo9 .OOQ .0082 .0088 .ole .0082 .010 --- - 
-- - - 929 - _  930 - - - 93 -. 1 .. .- 932 - -- _. P s i - -  _- .- - 7  _ -9% - -. 939 

NazO -----------,-------------------------------------,-- 0.11 0.21 -----------, 0.18 0.20 0.06 
Ti% ----------,----------------- 0.018 0.027 0.046 0.014 .011 .026 0.0048 0.0088 .021 .033 .013 

VIQ ............................ .0067 .W3 ------ ------ ------ ------ .003 . .003 ------ ------ .003 

CrP1 -------- -- - ------ ------ .OO 10 .00074 .0005 .00074 -,---- - -- --- .00074 .0011 .0005 

MnO ------,-- -- -- -- -------- ----- .OM .053 .053 .025 .O1 .019 .On .051 -14 .15 .043 

NiO ,--------,-,-,----,---------- .001 .001 .001 .001 ------ .001 ------ ------ ------ ------ .001 
CuO ........................... .0016 .0014 .00068 .00077 .00088 .0017 .00099 .0012 .0014 .0019 .0022 
SrO ----,------------------------ .026 .040 .015 .015 .024 .012 .0091 .011 .034 .015 .017 

. . -- - . - - -- - - -- PA -- - --- .- 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Conrinued 

913- 916. Skagit county. Pennsylvanian part of Chilliwack Group. Ef sec. 32, 
T. 35 N.,  R. 9 E. Sutter Mountain deposit. Analyst, under supervision 
of Mark Adams; spectrochemical analyst, C. E. Harvey. ( Darner, 1966, 
p. 18, 19, 82, 269, 301-303, 461, 463.) Limestone, medium crystal- 
line. Chip sample. Index and geologic maps. 

Mile Creek quarry, abandoned. ( Darner, 1966, p. 16, 19, 82, 269- 
271, 450, 462.) Limestone, light-gray, mostly finely crysulllne; -- 
contains calcite veinleu and stylolites; poorly bedded. Mineralogy. 
Chip mmple. Former use: Road metal. Possible use: None, deposit in 
remote area. 

913. Sample St 24-1 taken across 52 ft. 
914. Sample St 24-2 taken across 500 fr. 
915. Sample St 24-3 taken across 400 ft. 
916. Sample St 24-5 taken across 300 ft. 

931. Sample St 2-1 taken across 20 ft. 
932. Sample St 2-2 taken across 120 ft. 

933, 934. Skagit County. Holocene. N$ NEf sec. 9, T. 35 N., R. 8 E., northwest 
of Cmuete.  Suong deposit. Analyst, under supervision of Mark Adamr; 
specuochemical analyst, C. E. Harvey. (Darner. 1966. p. 16, 19. 82, 
436. 439. 450. 462.) Tufa. deposit consists of layers of soft p o r w  
cnunbly tufa and hard porous tufa; at least 6 R thick. Chip sample. 
Index and geologlc maps. Former use: Agricultural. 

917 - 923. Skagit County. Devonian to Early Permian. Chllliwack Group. T. 35 N., 
R. 9 E.. about 6 miles by road from town of Concrete. Jackman Creek 
deposit. Analyst, under supervision of Mark Adams; spectrochemical 
analyst, C. E. Harvey. ( DaMer, 1966, p. 16, 19, 82, 269, 271, 215, 
276. 278-281. 460. 451. 463.) Chip sample. Index and geologic maps. ---- 
Possible use: None, deposit small. 

933. Sample St 1-1 taken across 56 ft. 
934. Sample St 1-3, single specimen. 

917. 918. NWf sec. 4. Limestone, fine to medium crystalline. 
Mineralogy. 935, 936. Skagit County. SWf sec. 2, SEf sec. 3, T. 35 N., R. 12 E. Crescent -. 

917. Sample St 16-1 taken across 460 ft. 
918. Sample St 16-2 taken acrou 110 ft. 

Marble GO.. , Marble Creek deposit. Analyst, under supervision of 
Mark Adams; ~pecnochemical analyst, C. E. Harvey. Samples St 13-1, 
St 13-2. ( Danner, 1966, p. 16, 19, 82, 269, 299-301, 451, 462.) 
Limesrone. alternating blue and white layers, medium to coarsely 
crystalline. Chip sample taken a c r w  50 ft. Tornage estimated. Irdu 
and geologic m a p .  Possible use: Decorative stone. 

919. SWf ~a sec. 5. Sample St 3-1. Limestone, gray, massive, 
finely crystalline: taken across 90 R. 

920. ~f sEf sec. 5. Sample St 16-3. Limestone. finely crystal- 
Line; raken across 105 fr. 937, 938. Snohomish County. Robably Early Pe~sylvanian. NWf and SWf sec. 18. 

921. 922. SEf sec. 5. Limenone, dense, well-bedded; 40-100 ft rhick. T. 31 N., R. 11 E.. southeast of town of Darringron. Whitechuck River 

921. Sample St 16-4, composite. 
922. Sample St 6-1 taken across 120 fr. 

deposit. Analyst. under wpervbion of Mark Adam; specuochemical 
analyst, C. E. Harvey. (Darner, 1966, p. 16, 19, 82, 333, 335, 337, 
336. 339. 4152, 464.) Limestone. dark-blue-gray , oolitic and finely - 
crysulline; weathen light blue gray; interbedded wirh shale. Chip 
rumple. Index and geologic maps, measured section. Possible use: 
None, deposit small. 

923. N$ NEf sec. 8. Sample St 14-1. Limestone, gray, finely 
crystalline. massive; about 50-75 ft thick. Composite 
rumple of talus. 

924- 926. Skagit County. Devonian to Early Permian, Chilliwack Group. NWi NWi 
sec. 9 and N E ~  N$ sec. 8, T. 35 N., R. 9 E., about 2.5 miles north- 
east of town of Van Horn. Bear Creek deposit. ( Hodge. 1938~. p. 13. 
48, 54,55; Danner. 1966, p. 82, 269. 271, 275, 280, 281.) Lime- 
stone, gray, finely crystalline, massive; about 50-75 ft thlck. Tonnage 
estimated. Index and geologic maps. 

937. Sample Sh 3-2 taken across 20 ft. 
938. Sample Sh 3- 3 taken across 80 fr . 

939. County, analysts, reference, maps, and use as in samples 937, 938. Early 
Pennsylvanian. NWt r c .  38. T. 32 N.. R. 10 E., southeast of 
Da~ingtOII. Conn Creek deposit. Sample Sh 11-1. Limesrone, gray. 
m e  brown, mostly crystalline or organoclastic, cherty; in beds 0.5- 
26 in. thick; alternating wirh gray-brown cherr, in beds 0.75-8 in. thick. 
Chip sample taken across 75 ft. 

924., ( Hodge. 1935~. p. 72. 2.) P d b l e  use: Flux. 

927. Skagit County. Devonian to Early Permian. Chilliwack Group ( Dnnner. 
1966). Secs. 9. 15. 18. T. 35 N.. R. 9 8.. near town of Sauk. Analysr, 
A. A. Hammer. Sample 116. ( Shedd, 1913. p. 228. 229. 3, pl. 21; 
Hodge, 1938~. p. 13, 58.) Limestone, light-colored, crystalline, 
coarse-texture; 100 ft exposed. Index maps. Possible use: Portland 
cement. 

940- 851. Snohomish County. Permian. SWf see. 1 and sEf sec. 2, T. 31 N.. 
R. 6 E., abour 10 miles east of town of Arlington. Twin Lakes deposit. 
Analysts, K. A. lohnaon, Anthony Centenero. ( Popoff, 1949a. p. 2. 
4-6, figs. 1. 2 sheets A. B; Darner. 1966. p. 82. 3 1 1 - 2 . )  General: 
Marble, light-gray to dark-gray, fine-grained; contains calcite veinlets; 
about 60 R thick. Tonnage estimated. Index and geologic maps. Use: 
Agricultural. 928, 929. Skagit County. Devonian to Early Permian. Chilliwack Group. T. 35 N., 

R. 10 E., Sutter Creek deposit. Analyst, under supervision of 
Mark Adams; spectrochemical analyst. C. E. Harvey. ( Darner, 1966. 940. Sample S 1 taken across 15.5 ft. 
p. 16, 19, 82,- 269. 290, 2 - 2 9 7 ;  461. 462.) ~Ges tone ,  dark-gray 
to mav. massive to well-bedded to laminated, dense to finely crystalline; 

941. Sample S 2 taken across 18.0 ft. ., ,. . . 
contains calcite veinlets; interbeds of black shale. Thin-section dewrip- 
tion. Chip mmple. Index and geologic maps. Possible use: Cement. 

942. Sample S 3 taken across 10.0 ft. 

943. Sample S 4 taken across 10.5 ft. 
926. NEf sec. 19. Sample St 11-9, single specimen. 
929. SWf sec. 20. Sample St 11-3 taken across 25 fr. 

944. Sample S 5 taken across 3.0 ft. 

945. Sample S 6 raken across 5.0 ft. 
930. County. age. formation. analysts. and m a p  as in samples 928. 929. 

s f  sec. 21. T. 35 N.. R. 10 E.. 4 miles east of Rockport. Rocky Creek 
depwit, rodcut. Sample St 12-1. ( Darner. 1986. p. 16. 19. 82. 269. 

946. Sample S 7 taken across 10.0 ft. 

947. Sample S 8 taken across 7.0 ft. 
29-0, 297, 298, 451. 462.) Limestone, dark-blue-gray. dense to crys- 
talline. thin-bedded. Chip sample taken across 30 h. Possible use: 

948. Sample S 9 taken across 6.0 ft. 
. . 

None, depo~it impure. 949. Sample S 10 uken across 10.0 ft. 

931, 932. County. age, formation, analysu, and mapr as in samples 928, 929. NEf 
sec. 30. T.  36 N., R. 9 E.. about 9 miles norrheast of Concrete. Three 

950. Sample S 11 taken across 13.0 ft. 

951. Sample S 12 uken across 9.0 ft . 
Footnotes of analyses on preceding page: 

l ~ .  

' ~ g C 4 .  
aCalculated from reported CaCG or P. 
'sample dried at llO"llZ°C; 

ignition loss 1,000'- 1,100'C. 
' ~ q ,  calculated from reported CaC4. 

'A composite of samples 913-915 contained ' ~ a @  = 125 ppm. K@ =380 ppm. TiO1= 150 ppm. 
No@= 175 ppm. K@=490 ppm. Ti%= 180 ppm. S.125 ppm. 
S=195 ppm. '~alculated from reported free carbon; not 

' ~ a @ = 1 6 5  ppm. K@=45O ppm, Ti@=25Oppm, included in total. 
S = 375 ppm . '@At 9 5 0 ~ ~ .  

" ~ n a l ~ s i s  on dry basis. 
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Table 10 .-Analyses of sampler ffan Wadingtoa coataining more than 90 percent carbolute (Group F,).common-rock category--Continued 

Chemical analyses-Continued 

Washington-Continued 

952 953 954 955 956 957 958 959 960 961 962 963 964 
46Fz31-1 46F131-1 46F131-66 46F91-67 46Fa31-83 46Fz31-64 46Fr31-85 46Fx31-2 46Fz31-68 46F131-45 46F131-46 46Fz31-55 46431-57 

SiO, ,----------- 0.22 0.2 1.11 1.51 1.21 0.61 0.78 0.61 0.60 0.7 0.6 0.39 0.26 
A114 -----------I  race '1.4 l.29 l.68 l.21 l.27 l.97 .13 .O 
F q 4  ---------- - .2 

'O ] l.26 l.16 
.1 

MgQ ------------ Trace Trace .44 .99 2.29 .49 9.10 .42 .80 .I .6 1.13 .97 
CaO ------------, 55.12 '55.0 54.23 53.35 52.13 54.75 43.44 54.44 '55.14 55.1 55.2 54.87 55.18 
PaO' - - - - - - - - - - - - - - - - - - - - - - - , .011 .006 .022 .005 A09 ,----- ------ 4 '.09 I.13 I.13 
S--------------- ------ -----, ----,- ------ ------ ------ ------ ------ ------ .004 .004 ------ ------ 
Ign~aoaloo  ------- 43.86 '43.1 '43.19 '42.88 '43.13 '43.41 '44.82 44.00 '43.29 '43.2 '43.4 43.57 43.53 - - -- - - - . - - .- - - - -- - - - - - - . - - -- -- - 

Total ------- 99.20 C99.71 C99.281 C99.421 C99.053 C99.601 C99.721 99.60 ~ 1 0 0 . 9 8 ] * ~ 1 0 0 . 0 ] ' [ 1 0 0 . 0 ]  100.35 100.23 

Clau -----,------ 0,1,98 0,0,98 1,1,98 0.2,97 1 1 9 1  0,1,98 0.1.98 0.1.98 0.1,98 0,0,98 0.0.98 0.1,99 0.0.99 

CaO/MgO-,,------ Calcite Calcite Calcite Calcite calcite Magnedan 
calcite 

calcite Calcite Calcite Calcite Calcite Calcite Calcite 

. . 

MgQ , - - - - - - - - - -- .15 .4 .4 .4 .4 .4 .3 .4 .40 .51 .59 .32 .I8 
CaO ------------- 54.66 55.1 54.0 55.1 55.4 55.6 55.5 55.3 54.04 50.93 53.03 52.68 51.41 
Pa01 - -- -- - - -- - - - - - -- -- '.04 '.05 I.06 '.12 I.03 '-09 '.lo ------ .025 .031 .030 .035 
S-------------- ------ .004 .002 .002 .OOO .004 .001 A03 ------ ------ ------ ------ ------ 
Ignitionloo ,------ '43.21 '43.6 '43.0 '43.6 '43.6 '43.8 '43.5 -,---- 42.0 '40.21 '41.75 '40.88 '41.04 

-- 

Total------- C99.601 *C99.61 'C99.91 'C99.81 *[99.9]'C100.3] *C100.5] SC56.41 E99.51 C99.261 C99.261 C99.601 C99.521 

Clau -,---------- 1,1,98 0.0.99 1.1,97 0.1.99 0,0.99 0,O.W 0,l .W 0.1.99 1.2.95 5.2,91 2.2.94 4,2,92 3,4,92 

C~O/M~O--,----,- Calcite Calcite Calcite Calc~te Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
-- - - - - -. . .- - . - - 

-- -. -- -- - - 

- Washington-Continued 
978 979 980 - 981 982 983 984 985 986 981 988 989 

48FI 46FI 46Fz 46FI 46Fa 46Ft 46FI 48Fz 46Fz 46Fz 46Fz 46Ft 
31-95 31-96 31-102 3 1 - 1 0 1 3 1 - 1 0 6  31-108 31-6 31-5 31-78 31-11 31-16 31-15 

S i 4  -,------------------ 4.14 3.49 --------,--- 3.22 0.29 0.1 0.1 2.60 3.96 2.50 2.80 

. . 

MgQ-------------------- .56 .20 ---- -- --,--- .95 1.15 .9 1.0 .26 .33 .26 18.04 
CaO ..................... 52.21 53.63 53.58 53.13 55.10 53.96 54.4 54.1 53.01 52.40 53.30 30.26 
b0- ------------------- ------ ------ ------ ------ -,---- (") 

u q.91 ------ ------ ------ ------ 
W' ------------------- .021 A16 ------ --,--- -,---- 0 0  '?04 .01 .026 .034 .009 .003 
S-,--------------------- ------ ------ ------ ------ ------ ------ . l l 9  .099 ------ ------ ------ ------ 
Ignidonltm --------------- '41.14 '41.78 '42.04 '42.11 40.05 ' 4 4 .  '44.4 '44.5 '42.32 '41.16 '42.62 '42.17 

Total --------------- C99.431 C99.561 C95.601 [95.90][100.40] [99.17] [1W.4] C99.81 C99.091 C99.601 C99.571 C99.781 

Clau .................... 3,2,93 3.1.95 O,O,98 0.0,96 2.3.90 0.1.99 0.1.99 0,1.99 1,3.95 2.3.94 1.3.96 0.5,88 

CaO/MgO----------------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Dolomite 

lwh. 'Sample dried at  110e-1120C: ignition loo l.OOV-l.lOO*C. 

'iron and aluminum oxides. ' ~ t  950-C. 

'hm oxide. * ~ n a l ~ d c  oa dry basis. 
'calculated tom reputed C a C e .  'Moistue content lbou 7 percent; n a  included in t m l .  
'calculated t o m  reparted P. l l ~ o t  included in total. 
' ~ 4 .  calculated from reputed MgO and(ar) CaCOI. 

Specaochunical a ~ l y s e s  
C The metallic elemena not detected in the specaocheznlcal amlyris: ti@.Be0.~Q.K~O.Sq~,CoO,ZnO,G~Q4GeQ,A~Q,YtQ4Zq,Nq4,M~,A~OORu,Rb,PddCdO, 
~ ~ s . ~ ~ ~ ~ b % . ~ ~ ~ . ~ e ~ . ~ ~ ~ . ~ % . ~ e 4 ~ P y Q , N 4 4 . ~ ~ 4 . ~ 4 ~ ~ ~ 4 4 4 ~ , ~ 4 4 H ~ , E r ~ Q 4 T m p t P t Y ~ O t t L ~ 4 4 ~ Q r q T ~ ~ , , ~ Q 4 ~ o , , O I , I r ~ , ~ ~ . ~ l ~ .  
FbO.Biz~.Th,U ,I: sample 989. COO = 0.0011 percent. AgrO = 0.0012 percent I 

954 955 956 957 958 914 915 976 911 978 
Na:O-------------------- ----- - ---------- ------ -,---- -,-,-- ,-,--- -,,-,- --,,-, 0.05 0.05 0.05 ------ 
T i 4  -----------,------,---------------- 0.0064 0.011 0.0036 0.0052 0.002 0.053 .050 .04 .092 0.064 
VaOr --------------------------------,-- .003 .003 ------ --,--- ,----- ------ .003 .003 .W3 .003 
crzQ ----,------------------------------ .0025 .0048 .WO5 .W12 :W15 .0018 .0012 .0010 .0013 .0010 
~ O - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  .08 .ll .021 .032 .I6 .12 .095 .07 .073 .073 
NiCL ------------------- - ----- - ---------- ----,- ------ ---,,, ------ ------ ,----- ,--,,- .001 .001 .001 
CUO --------------------------,_- .OOlO .0011 .0012 .00093 .0028 .0019 .0012 .OW82 .0021 .0014 
SIO -------------- ------ ----------------- .024 .034 .021 .021 .014 .014 .OW .017 .011 .015 - - 



ANALYSES OF SAMPLES 

959. Snohmish County. Permian. Secs. 7, 8, T. 30 N., R. 7 E., Granite 980 - 982. Snohomish County. Jurassic and Cretaceous. T. 27 N.. R. 9 E.. war 
Falls. Analyst, A. A. Hammer. Sample 119. ( Shedd, 1913, p. 231, Gold Bar. Proctor Creek deposit. ( Danner. 1966. p. 82, 353-358. 
232, 247, pl. 21; Danner, 1966, p. 82, 305, 318,321.) Limeprone, 357, 358.) Limestone, black to gray; contains calcite ve in le t s~ea then  
dark-gray , comely crystalline. Index maps. Possible use: Portland light gray. Tonnage estimated. Index and geologic maps. Possible 
cement, lime [implied]. use: Agricultural, decorative stone. 

Specaochemical analyses4ontinued 

960. Snohomish County. Permian. S W ~  N sec. 9. T. 30 N., R. 7 E.. about 
3 miles northeast of Granite Falls. Shumway deposit. ( Landes, 1902, 
p. 2; Danner, 1966, p. 82, 318, 322.) Limestone, gray, crystalline 
to organoclastic, fossiliferous; contains stringers of argillaceous mater~al. 
Tonnage estimated. Index and geologic maps. Use: Flux, lime. 

979 983 986 987 989 
NarO ------------------- ------ 0.05 ------ 0.067 0.12 
T i 4  ------,------------- 0.052 .005 0.020 .022 .03 
VrQ ----------------- ------ ------ .003 .003 .0056 
CrD. ------------------- .OOlO .0005 ----,- .0005 .0005 

961, 962. Snohomish County. Permian. NEf N& sec. 7, T. 32 N., R. 6 E., about 
10 miles northeast of town of Arlington. Bryant deposit. Analysts, 
K .  A. Jobnroa. Anthony Centenero. ( Popoff, 1949r. p. 2-6, figs. 1, 3; 
Danner, 1966, p. 82, 306-308.) General: Marble, light-gray to dark- 
gray, fine-grained; containa calcite veins. Thin overburden. Index and 
geologic m a p .  Pouible use: Agricultwal. 
961. Sample S 1 taken across 13 h. 
962. Sample S 2 taken across 10 ft. 

979 983 986 987 989 
MnO ------------- 0.083 0.039 0.043 0.043 0.18 
NiO -,----------------- ------ .001 .001 .015 
CuO -----------,- .0013 .0019 .0010 .0021 . O W  

SrQ -,----------- ,015 .014 .014 .013 .034 

963 - 965. County. age. locality, maps, and use as in samples 961, 962. ( Hodge. 
1944, p. 2, 2, pl. 6; Danner, 1966, p. 82, 306-308.) Limestone, 
crystalline; maximum thicknerr 25-35 ft. Tonnage estimated. 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

952. Snohomish County. Permian. Sf N& sec. 5, T. 30 N.. R. 7 E., about 973. Snohomish County. Late Jurassic or Early Cretaceous. NEf sec. 18. 

3.5 miles northeast of town of Granite Falla. Everen Lime Co. Analyst, T. 27 N.. R. 9 E., about 3 miles east of town of Gold Bar. Marble 

A. A. Hammer. Sample 118. (Shedd, 1913, p. 231, 232, 247, pl. 21; quarry area. ( Hodge, 1938c, p. 64, 65, pl. 10; Hodge, 1944, p. 2, 
Hodge, 19.98~. p. 13, 56-62; Danner, 1966, p. 82, 305, 3 1 8 - 3 ,  322.) pl. 6; Danner, 1966, p. 82. 348. 350-352, 353.) Limestone, white, 
Limestone, dark-gray , coarsely crystalline; maximum thickness about coarsely crystalline; occurs in two or three bands 10-40 ft thick inter- 
50 ft. Thin-section description. Tonnage estimated. Index and geologic bedded with siliceous sediments. Index and geologic maps, geologic 
maps. F m e r  use: Pulp and paper industry, lime. Use: Agricultural. section. Use: Agricultural, flux, calcium carbide nianufacture, sugar 
flux, calcium carbide manufacture, sugar refining, building stone, rock refining, ornamental stone. 
wool. 

974- 979. Snohmish County. Late Jurassic or Early Cretaceous. T. 27 N., R. 9 E.. 
953 - 958. Snohomish County. Permian. Ef sec. 5, T.  30 N.. R. 7 E.. about 3 mila  2.5 miles w t  of Gold Bar. Analyst, under supervision of Mark Adunt; 

northeast of Granlte Falls. Canyon Creek Lodge deposit. ( Danner, 1966, specuochemical analyst, C. E. Harvey. ( Danner, 1966, p. 18. 19, 82, 

p. 16. 19, 82, 305, 318-321, 322, 452, 464.) Limestone, gray to dark- 348-352. 353. s, 464.) General: Limestone. black to gray, mostly 
gray, dense, fossiliferous; contains calcite veinlets; maximum thickness oolitic, well-bedded; weathers lighr bluish gray. Chip sample. Index 
about 50 ft. Tonnrge estimated. Former use: Pulp and paper industry, and geologic maps. Use [except sample 9793: Agricultural, flux, cal- 
lime. Use: Agricultural, flux, calcium carbide manufacture, sugar cium carbide manufacture, sugar refining, ornamental stone. 
refining. building stone, rock wool. 

953. Analyst, A. H. Cederberg. ( h d e s ,  1905 [ 19061 , p. 9.) 974 - 976. S& sec. 16. S W ~  sec. 15. Marble quarry area. Limestone, 
Possible use: Cement. predominantly black, about 60 ft exposed. 

964- 958. Analyst, under supervision of Mark Adams; specuochemical 974. Sample Sh 14-1 taken across 40 ft. 
anrlyat, C. E. Harvey. Chip sample. 975. Sample Sh 14-2 taken across 30 ft. 
954. Sample Sh 12-1 taken across 40 ft. 978. Sample Sh 14-4 taken across 10 ft.  

955. Sample Sh 12-2 taken across 40 ft. 977, 978. SEf sec. 16. Haystack quarry. Samples Sh 14-5, Sh 14-6 

956. Sample Sh 12-3 taken across 60 ft. taken across 40 ft. 
957; Sample Sh 12-4, single specimen. 979. SEf sec. 16. Crystal Creek outcrop. Sample Sh 14-7. Lime- 
958. Sample Sh 12-5, single specimen. stone, crystalline; mmt beds 10 ft or less thick. Sample 

taken across 70 ft. 

966 - 972. County, age, locality [except section and deposit]. analysts. general 
remarks, and maps as in samples 961, 962. Limited reserves. 
966-971. S & N  sec. 16. Jackdeporit. (Popoff, 1949.. p. 2-6, 

figs. 1, ?; Darner, 1966, p. 82, 306, 308-310, 311.) 
Geologic section. Pcuible use: Agriculnual, glau, pulp 
and paper industry. 
966. Sample S 1 taken across 18.0 ft. 
967. Sample S 2 taken across 7.5 ft. 
968. Sample S 3 uken acrtm 26.6 h. 
969. S.mpleS4takenruoss26.5ft. 
970. Sample S 5. 
971. Sample S 6. 

972. S W ~ N W ~  lee. 8. Rock Creek deposit. ( Popoff, 1949r, p. 2, 
4, 5.3, fQ. 1; Danner, 1966, p. 82, 305,306, 307.) 
Bed not l e s  than 30 h thick. Former use: Agricultural. 

980. NEfN& sec. 21. Sample length 30 ft. 
981. NEf N& sec. 21. Sample length 135 ft. 
982. NEf sec. 21. Sample length 36 ft. Log of drill hole 2. [For other 

analyses from same drill hole. see samples 333-335. group PI.] 

983-985. SnohomishCounty. Holocene. S W ~ S W ~  sec. l,SEfS& sec. 2, T. 3 1 N . .  
R. 10 E. Blackoak Creek deposit. Tufa, cream to light-brown, crumbly. 
porous; layers from a few inches to 15 ft thick, average 6 ft. Bulk den- 
sity C2.25. Index and geologic maps. Former use: Agricultural. 

983. Analyst, under supervision of Mark Adams; rpecuochemial 
analyst, C. E. Harvey. Sample Sh 1-1. ( Danner. 1968. 
p. 16. 19. 82. 333. 436. 440.441. 442.452. 464.) Chip 
sample taken across 6 ft. 

984. 985. (Popoff, 1949~. p. 2-4, fig. J; Danner, 1966, p. 82, 333, 
436, 440. 441, 442.) 
984. Sample S 1. 5.0 ft thick. 
985. Sample S 2 taken across 22 f t .  

986 - 988. Snohomish County. N& sec. 1, T. 31 N., R. 10 E., southeast of town of 
Darrington. Conn Creek deposit. Analyst, under supervision of 
Mark Adams; spectrochemical analyst. C.E. Harvey. ( D a ~ e r ,  1966, 
p.16,19.82,333-2,=,464.) Limestone, dark-gray-blue, dense to 
organoclastic, oolitic and crystalline, massive to bedded. Chip sample. 
Index and geologic maps. Possible use: None, deposit small. 

986. Sample Sh 10-1 taken across 75 ft . 
987. Sample Sh 10-2 uken across 100 ft. 
988. Sample Sh 10-3 taken across 160 ft. 

989. County, locality [except quarter section], analysts, reference, maps, and 
use as in samples 986-988. NEf NWi sec. 1. Sample Sh 9-1. 
[Dolomite] limestone, dark-gray; weathers dark golden brown; cmtains 
calcite veinlets. Chip sample taken across 220 ft. 
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Table 10.--Analyses of samples tom Washington containing mole than 90 percent carbonate (Group FI), common-rock categuy-Continued 

Chemical analyses-Continued 

Washington-Continued -- - - ----- -- . - -- 
990 99 1 99% 993 994 995 996 - . -  997 998 _ _ 99% -~~ 1001 1002 

46F131-19 46F131-15 46F131-17 46F131-16 46Ft31-14 46h31- 13 46Fr31-12 46F131- 11 46Ft31-10 46f131-9 46F31-83 46F131-82 46fa31-80 
SiOa ------------- 1.6 3.3 2.9 2.2 5 .3  2.0 2.9 0.9 1.9 1.2 1.40 2.70 1.36 

S -,,------------ 
Ignition loa -------- - 

Total -------- 
Clau -----------,- 

CaO/MgO ----,---- Calcite 
Calcite Calcite Calcite Magnesian Calcareous Magnedan Magnesian Magnesian Magnesian 

calcite dolomite calcite calcite calcite calcite Calcite Calcite Calcite - 

Allo, -------- -- -- 
Fe,o, ------------ } l.52 

Mgo -,----------- .39 
CaO ------------- 55.03 
PlO6 ------------- .006 
S -; ------------- ------ 
Ignition loss -------- '42.51 

Total ---- ---- C 99.89 I 
Clau -,,--,,------ 1.2,96 

Calcite Magne,dan Calcite M a ~ s i m  Magneaan 
calcite calcite calcite 

Calcite Ma*dan 
.- 

calcite 

Wahngton-Coainucd - - 
1016 1017 1016 1019 1020 1021 1022 1023 1024 1025 1026 1027 1028 

46F131-85 46F133-7 46fg4l-269 46F141-290 46Fg42-276 46F133-4 46Ffi3-5 46F141-35 46Ffil-34 46~93-3-61-626- - - -- - - - 
Insoluble ---------- 9 - 1 1  '6.3 '1.5 '1.5 3.4 '4.7 '5.0 '3.2 '1.5 '3.95 '5.00 '2.44 '2.90 
All% + F e A  ,------ l.49 2.2 2.2 1.2 l.9 .9 .9 1.6 1.8 '.a2 '1.00 "75 "64 
MgO -------,---,- 5.14 45.1 22.1 29.4 46.9 45.7 46.0 24.1 22.9 '21.69 '21.81 '20.73 '21.68 
CaO ------,------ 49.97 1 . 4  27.5 18.8 . I  .8 .6 29.2 28.6 30.66 30.72 30.44 30.57 
Ignition loa -,------ 443.17 '43.5 #45.8 #47.7 45.2 '46.5 *46.4 '40.9 *43.7 '42.88 '41.47 '45.64 '44.03 

Total -,-,---- u~99.89]  C98.51 C99.11 C98.61 C97.11 C98.61 C98.91 C99.01 C98.51 100.00 100.00 100.00 99.82 
Clau ------------ 0,1.96 3.6.83 0.3.95 0,3.95 ( 2 . 3 ) 8 6 3 . 3 . 8 9  3.3.89 1.5.84 0,3.91 3.2.89 3.3.86 1.2,95 2.2.92 

Magnesian 
CaO/MgO --------- calcite 

Magnesite Dolomite dolomite M a p s i t e  Magneaite Magnesite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite - P -- -=-- -- 
Wuhington-Continued 

1029 1030 1031 1032 1 .  1034 1035 1037 1036 1038 1039 1040 1041 
46F133-64 46Fz33-65 46F93-66 46Fg43-52 46F133-67 46F233-68 46F33-71 46F93-72 46F93-73 46F133-74 46F@-75 46F133-76 48133-77 

M ~ O '  -----,---,-- 21.70 21.87 21.08 21.77 23.19 22.60 21.43 21.09 20.61 20.75 21.74 23.64 21.59 
CaO -------,------ 30.16 30.45 30.65 30.10 29.98 29.73 30.02 29.44 30.37 29.67 30.20 28.51 30.50 
lgnition lous ,,------ 44.79 43.18 43.92 42.55 42.04 40.26 42.32 44.62 43.80 45.38 44.83 44.39 45.05 

-- - -- 

Total -,------ 100 .OO 100.00 100.00 100.00 101.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Class ----------,-- 1.2.93 2.3.90 2.3.92 3.3.89 2.4.87 3.4.83 4,3.88 3.2.93 3.2.91 1.3.95 2.1.94 2.1.92 1.2.94 

CaO/MgO---,------ Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite - - -- 

Insoluble'---,------ 2.36 3.06 1.52 0.53 5.71 3.55 

a '  .51 .46 .41 .46 .57 1.04 

M ~ O '  -----,------ 21.24 22.25 22.02 21.55 21.92 27.35 
CaO ------,------ 30.93 29.42 30.17 30.42 25.76 23.72 

lgnition lea',------- 44.96 44.81 45.88 47.04 46.04 44.34 
-- 

Tom1 ----,--- 100.00 100.00 100.00 100.00 100.00 100.00 
Clau ------------- 2.1,94 2,1.93 1, l .W 0.1.98 5.3.92 2.3.91 

CaO/MgO,--- -- ---- Dolomite Dolomite Dolomite Dolomite Dolomite 
Dolomitic Dolomitic 

dolomite dolomite magnesite magnesite 
Dolomite Dolomite Dolomite 

.- -~ .~ - 

l~lo,. 
ICalculated t o m  reputed P. 
' ~ t  950Y. 

' ~ u n ~ l e  dried at  110.-112.C; ignition lop %aidy S i 4 .  'ay difference. 
1,000*-1.1OO.C. '~ncluder silica and insoluble slicates. *M.inly C Q .  

5 i ~ .  , 'Iron and alumina. U ~ f i  = 0.006 percent. 



ANALYSES OF SAMPLES 

Specaochemical analyaes 

[ The metallic elemen8 mu detected in the rpectrochemical analysis: LhO,BeO .&Q.N.P ,Kz0.SyQ.VI05.Ni0.Co0 .ZnO.G~Q.GeQ,A&.Y~Q,ZrQ.N~Q.MoOa,AgtO.Ru. 
Rh.Pd.CdO.I40..S~.S~,BaO0Te4 .Cs,O.&O..Ce4.~O. , N ~ 0 a . S ~ ~ , E q Q . G ~ Q 4 T q Q 4 ~ z O s , H ~ , E r ~ 0 , , T m ~  . Y ~ Q . L ~ Q , H Q . T ~ z O ~ .  WQ4RyO7,OsOsIr, Pt . Au, - -  - - -  
Tl&.PbO .Bi,Q.ThO..UO.; nmple 1003. N y 0  = 0.05 percent 1 -- ----- -- - - -. . .- 

1000 - .- -- 1001 A 1002 1003 1005 1015 1016 
T i 4  -,,----------------- ,- - - - - - - - - - - - - - - - - - -  0.016 0.008 0.0072 0.0092 0.0034 0.01 0.006 
CQQ---------, - - - - - - - - - - - - - - - - - - - , - - - - -  .O005 ------ ,----- ------ e000-5 ----,- ---,-- 
MnO ............................................................ .068 .10 ,034 .068 .055 .029 

cue ---------,---,,---- ---- - , - - - - - - - - - - - - - , - - - - - - - - - , -  .0016 .0013 -0012 -0016 .0015 .0020 .0011 
SrO-----------------------,------,------------------------------ .015 .OM .020 .013 .017 .012 .015 

DESCRIF'TNE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

990 - 999. Snohomish County. S@ S& sec. 14, T. 32 N., R. 8 E..  south of town and Lootbmw,  1962, p. 3F, 8F, 9, 40F, 46F, pls. 1, 2.) Mag- 
of Fortson. Galbraith deposit. ( Popoff, 1949b. p. 2. 5, 5, figs. 1. 2, nesite, white. T m g e  estimated. index and geologic maps. geo- 
4; Darner, 1966, p. 82, 326, 329-332, 333. 334.) General: Lime- logic sections. carelated columnar sections of area. Possible use: 
stone, gray to black. massive. Mineralogy. Tonnage estimated. Refractories. 
Index and geologic maps. Graphic representation of analysis. Possible 1021 - 1024. County, age, formation, and locality as in sample 1020. Analyst, 
use: Magnesia content ton high for cement or chemical uses. F. G. Mehl. (Bennett, 1941, p. 3, 12, 21, 2 3 . 2 ,  pls. 1. 2.) 
990. Sample BM 1 taken across 20.0 ft. General mineralogy. Index and geologic maps. 
991. Sample BM 3 taken r u m  30.2 ft. 1021, 1022. Samples 73, 14. Magnesite. coarse-grained; channel 
992. Sample BM 4 taken across 33.0 ft. samples. 
993. Sample BM 5 taken across 19.5 ft. 1023. 1024. Samples 75, 76. Dolomite. 
994. sample BM 6 taken across 32.0 ft. 10%- 1051. Stevens County. Stensgar Dolomite. s E ~  S W ~  sec. 36. T. 30 N., 
995. Sample BM 7 and l a  taken across 39.0 ft. R. 31 E.. near town of Turk. Analyst, under direction of 
996. Samp,k BM 8 taken across 28.1 ft. W. W. Holbrook. (Bennett, 1943, p. 3-6, 9, 3, 21, pl. 1.)  
997. Sample BM 9 taken a c r m  21.2 A. General mineralogy. Tonnage estimated. index map, geologic 
998. Sample BM 10 taken across 25.5 ft. section. Log of drill hole 1. Possible use of magnesite: Source of 
999. Sample BM 11 taken across 16.0 ft. magnesium for light metal consrruction [implied]. [For other analyses 

1000- 1003. County, locality. maps. and use as in samples 990-999. About 5 miles from same drill hole, see samples 352-354, group F1.] 
west of town of Danlngton. Analyst, under supervision of Mark Adam; 
specuochemical analyst, C. E. Hamey. ( Darner, 1966, p. 16, 19, Lab. No. Depthth) 
82. 326. 3 2 9 - s .  333. 334. 452. 464.) Limestone. Light-gray to 1025. 125 191 -204 [Dolomite] magnesitic dolomite, gray. 
black, massive, finely crystalline; weathen gray or dark blue gray: 1026. 124 181 -191 Do. 
contains calcite veinlets and black rtylolites. Mineralogy. Chip 1027. 123 170 -180 Dolomite. gray and white. 
sample. Tonnage estimated. 1028. 122 156.5-170 [Dolomite] magnesitic dolomite. gray. 
1000. Sample Sh 4-1 taken across 100 ft. 1029. 121 155 -156.5 [Dolomite] magnesitic dolomite, white.. 
1001. Sample Sh 4-2. composite. 1030. 120 152 -155 [Dolomite] magnesitic dolomite. gray. 
1002. Sample Sh 4-4, single rpecimen. 1031. 119 150 -152 Dolomite.white. 
1003. Sample Sh 4-5, single specimen. 1032. 118 140 -150 [Dolomite] magnesitic dolomite. light- 

1004. Snohomish County. S@ sec. 21, SWt sec. 22, T. 32 N., R. 12 E., Bray. 
east of Darrington. Lime Mountain deposit. ( Thmseu, 1966. p. 341- 1033. 117 129 -140 [Dolomite] magnesitic dolomite, gray. 
343; Danner. 1966, p. 82. 333.) Limestone. light-gray. coarse- - 1034. 116 126 - 129 [Dolomite] magnesitic dolomite, gray 
grained; taken across 100 ft. Index and geologic maps. and light-gray. 

1005. County, analysts, reference, remarks, and maps as in samples 1000-1003. 1035. 101 94 -101 Dolomite, gray. 
NG ~a sec. 23, T. 32 N., R. 8 E., about 5 miles west of Darrington. 1036. 100 92 - 94 Dolomite, light-gray to gray. 
Galbraith deposit. Sample Sh 4-3. Chip sample taken across 40 ft. 1037. 99 87 - 92 Dolomite, gray to light-gray. 

1006 - 1014. Snohomish County. N a  N& sec. 25, T.  32 N., R. 8 E., south of town 1038. 98 85 - 87 Dolomite, Light-gray . 
of Fortson. Climax deposit. ( Popoff. 194%, p. 2-5, 2 ,  figs. 1. 3; 1039. 96 72 - 78 [Dolomite] magnesitic dolom~te. white 
Danner. 1966, p. 82, 3 2 6 - 3 .  329.) General: Limestone, gray to and gray. 
nearly black. finely crystalline, massive; more than 100 ft  thick. 1040. 95 71 - 72 [Dolomite] magnesitlc dolomite. gray. 
Channel sample. Index and geologic maps. Possible use: None. 1041. 94 69 - 71 [Dolomite] magnesitic dolomite. white 
deposit m a l l  and impure. to light-gray . 
1006. Sample BM 6 taken across 7.0 ft. 1042. 93 65 - 69 Dolomite, yellowish and light-gray. 
1007. Sample BM 7 takeu across 24.0 ft. 1043. 92 58 - 65 [Dolomite] magnesitic dolomite. white 
1008. Sample BM 8 taken across 12.2 ft. to gray. 
1009. Sample BM 9 taken across 13.0 ft. 1044. 91 53 - 56 [Dolomite] magnesitic dolomite, gray. 
1010. Sample BM 10 taken across 23.0 ft. 1045. 90 49 - 53 [Dolomitcl magncsitic dolomite. white, 
1011. Sample BM 12 taken across 19.8 ft. gray, and brown. 
1012. Sample BM 13 taken across 9 . 0  ft. 1046. 89 47 - 49 [Dolomite] magnesitic dolomite. white 
1013. Sample BM 14 taken across 20.0 ft. and gray. 
1014. Sample BM 15 taken across 14.0 f t .  1047. 88 44 - 47 [Magnesian dolomite] dolomitic mag- 

1015. 1016. Snohomish County. N& ref. 25. T. 32 N.. R. 8 E.. about 5 miles nesite, gray. 
west of Darrington. Climax claim. Analyst, under supervision of 1048. 87 41 - 44 [Magnesian dolomite] dolomitic mag- 
Mark Adamr; spectrochcmical analyst, C. E. Harvey. Samples Sh 5-1, oesite, gray and white. 
Sh 5-2. ( Danner, 1966, p. 16, 19, 82, 326-328, 329, 452, 464.) 1049. 66 26 - 41 [Dolomite] magnesitic dolomite. brown 
Limcstwe, bluish-gray. fincly crystalline; contains calcite veinlets. and gray. 
Chip sample takco across 35 f t .  Index and geologic maps. Possible 1050. 84 10 - 16.5 [Dolomitic magnesite] magnesite. white. 
use: None, deporit small and impure. 1051. 105 4 - 10 [Dolomitic magnesite] magnesite, 

1017. Stevens County. Precambrian. Edna Dolomite. Sec. 36. T. 30 N., white and light-gray . 
R. 31 E . .  Turk area. Analyst. F. G. Mehl. Sample 23. ( Bennett, 1052- 1054. County, age, formatioll, bxality, analyst, remarks, and use as in 
1941, p. 3, 12, 20, 23, 24, pl. 2. )  Magnesite. General mineralogy. samples 1025-1051. Drill hole 2. ( Be~mett, 1943. p. 3-6, 9 - z ,  21, 
Index and geologic maps. pl. 1.)  [Dolomite] magnesitic dolomite, light-gray . [For other 

1018, 1019. County, age, formation, analyst, reference, and maps as in samplc 1017. analyses from same drill hole, see samples 1055-1085, this group; 
SW: sec. 15. T. 30 N., R. 38 E. Near Firminhac quarry. Samples samples 89-92, group C; samples 355-360. group F1.] 
36, 46. Dolomile. about IOU ft thick. General mineralogy. 1052. Lab. No. 219. Depth 396-403 ft. 

1020. Stevens County. Precambrian. Stensgar Dolomite. Sec. 1. T. 29 N . ,  1053. Lab. No. 218. Depth 341-396 ft. 
R. 37 E. Turk deposit. Collector. Eugene Callaghan. ( Campbell 1054. Lab. No. 204. Depth 337-341 It. 
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Table 10. -Analyses of samples from Wash~ngton contalnlng more than 90 percent carbonate (Group F3, common-rock category-Conrlnued - -- . - . - lo - - - lo - - - 

Chem~cal analyses-Conrmued 

- - - A- - - - -- - - -- -- - -- - 

--,,---,--- 29.41 26.65 29.90 29.93 29.52 27.59 30.23 29.40 29.66 30.00 29.05 27.90 29.97 

Igmtlon loss4 ------ - 41.76 45.10 44.62- 42.30 -- 41.3- 46.80 _ 46.76 45.96- 46.22 41.54 43.67 4 3 . 9 L  44.11 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.60 -100~00 100.00 

CaO/MgO -------- Dolomite Magnesian dolmnite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 
-- -- --- -- - - - . -lo -- - ---=-=- ---- ;- ------a --- - 

- - . - - - Wasson-Continued 

1068 1070 1071 1072 1 0 7 3  1 0 7 4  -1076 --- 1076 1 0 7 1  - - 1mS - -  1069 - -- --A- 
1079 1080 

46F: 46FI 46F1 46Ft 46FI 46FI 46Ft 46F: 46F: 46F: 46F1 46F1 46F: 

-- 33-106 33-107 4 3 5 3 3 - 1 0 8  33-109 33-110 33-111 33-112 43-64 33-113 43-65 33-114 33-115 
~nsoluble' -------- 4.63 8.80 3.72 1.38 3.90 0.74 1.49 0.83 1.41 0.53 4.98 0.33 0.32 
boa2 ---------- .46 .65 .29 .30 .42 .31 .32 .30 .66 .53 .78 .45 .85 
M ~ S  ---------- 20.59 19.30 21.56 25.18 20.24 22.15 21.93 21.95 23.64 21.86 20.44 22.22 44.43 

cao 29.39 28.08 29.51 26.88 30.12 30.23 30.05 30.24 28.14 30.29 30.99 30.07 3.63 
Ign~tlon loss4 ------ 44.73 42.57 44.92 46.26 45.32 46.57 46.21 46.68 46.15 46.79 42.81 46.93 50.77 - - . - - -- 

Total ------- 99.80 99.40 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ----------- 4.1,94 8.2.89 3.1,94 1.1.96 3,1.95 0.1.97 1.1.97 0.1.98 0.2.96 0.1.98 4.2.90 O,1,98 0.1.98 

CaO/MgO -------- Dolonute Dolom~te Dolomlte Dolomlte Dolomite Dolomlte Dolom~te Dolomite Dolan~fe  Dolanlfe Dolomlte 
---- dolom~te - - magnerlte 

- - - ---lo 

~ 3 i n g t o n - T o n G n i d -  '-- --- lo - -- 
--PA- -- -- - - 

1081 1082 1083 1 5 4  1085 i006_. - 1087 ____ 1 0 8 ~ i O ~ 9  - -- 1 0 9 3 ~  --lor - 1 0 9 2  109.3 - -  
46Ft 46F1 46F1 46FI 40Fz 4 w  46FI 46FI 46FI 46~; -4%~; -lo -46~;- - - 4 7  

43-66 33516 33-117 33-118 33-119 3-!22 - 43-I!-- 33-124 33-125 33-126 - 33-19. -33328 33-129 - -- -- - 
Insoluble1 -------- 0.77 0.36 0.33 0.63 0.78 8.13 7.08 5.86 2.57 2.92 1.40 1.39 2.40 

b 4  I -- -- -- -- --- .42 .48 .77 .67 .81 .74 1.33 1.41 .99 .97 .67 .40 .54 

M ~ O '  ----------- 22.30 21.64 38.41 23.18 25.66 21.59 43.09 27.90 22.71 22.21 21.86 22.00 23.62 

CaO ------------ 29.59 30.56 10.72 28.30 25.31 29.24 5.22 22.51 28.08 28.88 29.85 30.18 27.78 

Ign~tion Loss4 ------ 46.92 46.96 49.77 47.22 47.44 40.30 43.28 42.32 45.65 45.02 46.22 46.03 45.66 
-pp.--p------ - - 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ----------- 0.1,98 0,1,98 0,1.98 0,1,98 0.1.98 7,2,84 5,4.84 4,4.86 1.3.95 1.3.94 0.2.96 1.1.96 1.2.95 

CaO/MgO -------- Dolonute Dolomlte 
Magneuan Dolaniuc Dolomiac 

mrgJ=d* dolomite magneutc m e e  
Dolom~te Dolomrre Dolom~te Dolom~te Dolomlte 

-- - - -- -- -- - A 
-- - - -- - - ---- 

Washmgton-Conunued 
- 

- - - - -- - - - - lop - -- lo - - - . - - - A - - -- lo 

1094 . _ 9 9 5  _ 1096 . 1097 1098 - _ lo@ 1100 _ 1201 1 1 0 2  1103 _ 1% 1105 1106 
46FI 46FI 46F: 46F: 46Ft 4 s :  46FI 46Ft 46F1 46F: 46F: 46F: 46F1 

- - lo- - - - lo 33-130 -33-131 33-132 33-134 33-135 33-136 33-138 33-139 33-140 33-141 3-72 33-142 33-143 
Insoluble1 --------- 6.28 5.92 5.21 2.08 3.49 4.29 1.99 7.83 5.73 4.91 3.96 3.60 3.24 
b4' ----------- .83 1.04 .97 .94 1.01 1.27 1.82 .75 .75 .89 1.11 1.00 .89 
M@" ---------- 33.30 44.25 45.80 46.36 46.52 46.67 34.54 45.99 46.51 47.83 47.34 47.63 45.54 
cao ------------ 14.06 4.22 2.33 1.06 1.19 1.05 14.22 1.62 .65 .14 .ll .02 1.68 

Ignltlon 10s' ------- 45.53 44.57 45.69 49.56 47.73 46.72 41.43 43.61 46.36 46.29 47.48 _ _ ~ ~ . 7 ~  48.65 - - --- - - - - - - - -- - - - - - - - - - - -- - - - . - 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ------------ 5,2,91 4.3.86 4.3,88 1.3.95 2.3,91 2.4,89 0.3.94 6.2.84 4,2,89 3.3.86 2,3.90 2.3.91 2.3.93 

CaO/MgO --------- Dolomitic Dolomluc 
magnesite magneslre 

Magnesite Magnesite Magner~te Magnedte 2::; Magnente Magneaite Magnente Magneslte Magneute Magnes~te 
----- - -- - --- --A- - -- - - . 

--- - Wash~ngton-Continued - - - - lo - - - - - - - 
1107 110s -- -- 1159 - 11B lo l"llll _>IT~ - - - ~ ~ ~ - l l ~ - I - ~ _ l ~ _  1 1 g 6  - _  1117 1118 1119 

46Ft 46Ft 46Ft 46F: 46F: 46Ft 46F: 46F) 46F: dmr 4 s :  46F: 46Ft 

-- 33-144 __33--145 33-146 -33-147 3 3 - 1 4 8 -  33_1?51 33-154 - 33-155 33-153 3-158- -33-159 33-161 33-162 - 
1nsoluble1 --------- 3.75 3.47 4.42 3.94 3.80 2.85 5.40 4.24 5.24 0.54 1.45 3.62 4.32 

------------ .95 1.17 1.07 .89 .89 .40 1.05 .99 .93 .68 .43 .I0 .69 

M ~ O '  ------------ 46.61 47.45 47.09 44.32 43.48 22.04 42.64 46.75 42.01 45.00 31.32 40.47 22.43 

CaO ------------- 1.06 .26 .55 3.90 4.70 29.58 5.47 .I8 5.01 2.78 18.79 7.4'1 30.06 

Ignition loss4 ------- 47.63 47.65 46.87 46.95 47.13 45.13 45.44 47.24 46.81 51.00 48.01 47.74 42.50 
. - - - - -- - - - - - - -- - - -- - -- - . - - - . - - -- . --- - - - - 

Total -- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ------------ 2.3,91 2,3,91 3.3.89 2.3.91 2.3.91 2.1.94 4.3.88 3.3.90 4.3,91 0.1.98 1.1.97 2.2.93 3.2.89 

Dolomitic Dolomitic Dolomite Dolomitic Dolomitic Magnedan Dolomitic 
CaO/MgO --------- Magnesite Magnesite M a g ~ d t e  

magnedte magnesite 
mapate Magnesite 

- -. . . . . - - - - - magmute ~ dolomite - magtlesite 

'~ncludes silica and insoluble silicates. 
'lron and alumina. 
'ay difference. 
'A: 950°C. 



ANALYSES O F  SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysU1 
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1055 - 1085. Stevens County. Precambrian. Stensgar Dolomite. S& SWt sec. 36, 
T .  30 N.. R. 37 E., near town of Turk. Analyst, under direction of 
W .  W. Holbrook. Drill hole 2. ( B e ~ e t t ,  1943, p. 3-6, 9, 2, z, 
21. pl. 1.) General mineralogy. Tonnage estimated. Index map. 
geologic section. Log of drill hole. Possible use of magneslte: Source 
of magnesium for light-metal construction [implied]. [For other 
analyses from same drill hole. see samples 1052-1054, this group; 
samples 89-92, group C; samples 355-360. group F,.] 

h b .  NO. Depth(ft) 
1088. 228 65 - 70.5 Dolomitic magnesite, dark-gray and 

brown. 
1089. 22.5 61 - 65 [Dolomite] magnesitlc dolomite, white 

and light-gray. 
1090. 224 43 - 61 [Dolomite] magnesitic dolomite. white 

and gray. 
1091. 223 29 - 43 [Dolomite] magnesitic dolomite, light- 

gray. 
1092. 222 23 - 29 [Dolomite] rnagnesitic dolomite, white, 

light-tan. 
1093. 221 18 - 23 [Dolomite] magnesitic dolomite. light- 

tan. 
1094. 220 0 - 18 Dolomitic magnesite, white. 

Lab. No. 
1055. 203 

Depth (11) 
306 -337 [Dolomite] magnesitic dolom~te, light- 

gray to gray. 
[Magnesitic dolomite] dolomitic mag- 

nesite, dark-gray . 
[Dolomite] magnesitic dolomite. 

light-gray to gray. 1095- 1110. 
[Dolomite] magnesitic dolomite, gray. 

Do. 
Dolomite. gray. 
[Dolomite] magnesitic dolom~te, white 

to gray. 
[Dolomite] magnesitic dolomite, white 

to dark-gray . 
[Dolomite] magnesitic dolom~te, gray. 
[Dolomire] magnesitic dolomite. lighr- 

gray. 
[Dolomite] magnesitic dolomite, gray. 
[Dolomite] magnentic dolomite, dark- 

gray; contains serpentine. 
[Dolomite] magnesitic dolomite, white; 

contains chalcedony a d  olivine. 
Dolomire, white, light-green and pink. 
Dolomite, salmon -colored. 
[Dolomite] magnesitic dolomite, white; 

contains chalcedony . 
[Magnesitic dolomite] dolomitic mag- 

nesite, white. 
Dolomite, white. 
[Dolomite] magnesitic dolomite, white. 

Do. 
Do. 1111 - 1117. 

[Dolomite] magnesitic dolomite, whitei 
contains green silicate. 

[Dolomite] magnesitic dolomite, white. 
Dolomite. white; contains serpentine. 
[Dolomite] magnesitic dolomite, wh~te. 
[Dolomitic magnesitel magnesite. 

brown and white. 
[Dolomite] magnesitic dolomite, white; 

coolalns chalcedony. 
[Dolomite] magnesitic dolomite, white. 
[Dolomitic magnesite] magnesite, white. 
[Dolomite] magnesit~c dolomite, white. 
[Magnesitic dolomitej dolomitic mag- 

nesite, white. 

County, age, formation, locality, analyst, remarks, and use as in 
samples 1055-1085. Drill hole 4. ( Bennett, 1943, p. 3-7, 9, 2, 21. 
pl. 1.) Magnesite, medium-coarse texture. [For other analyses from 
same drill hole, see samples 363, 364. group FI.] 

Lab. No. 
1095. 247 

Depth ( fr ) 
200 -219.5 [Dolomitic magnesite] magnesire. 

medium-gray. 
170 -200 Magnesite. medium- to dark-gray . 
137 - 140 Magnesite, light-brown. 
123 - 137 Magncsite. white and gray. 
121 - 123 Magnesite. light- brown. 
111 - 113 Dolomitic magnesite, light-gray . 
70 - 103 Magneslte, pale-gray. 
57 - 70 Magnesite, light-gray. 
32 - 57 Magnesite, light- to medium-gray. 
29.5- 32 Magnesite, light-brown. 
22 - 29.5 Magnesite. dark-gray. 
20 - 22 Magnesite. brown. 
16 - 20 Magnesite, dark-gray . 
15 - 16 Magnerite. brown. 
12 - 15 Magnesite. brown and gray. 
0 - 12 [Dolomit~c magnesite] magnesite. 

white, brown, and gray. 

County, age, formatio~~, locality, analyst, remarks. md use as in 
sampler 1055-1W5. Drill hole 5. ( Bennett, 1943, p. 3-7.9, lZ.E.  
21.pl.l.) Rock, medium-coarse texture. [For other analyses from 
same drill hole. see sample 97. group C; samples 365-371, group F,.] 

Lab.No. k p t h ( h )  
1111. 282 266 -267 [Dolomitic magnesite] magnesite, 

white. 
1112. 279 222 -231 [Dolomite] magnesitic dolomite. white. 
1113. 273 113.5-117 [~olomi t ic  magnesite] magnesite. 

brown. 
1114. 272 111 -113.5 Magnesite. dark-gray. 
1115. 271 71 -111 [Dolomitic magnesite] magnesite. 

white, friable. 
1116. 250 46 - 59 Magnesite. white. friable. 
1117. 249 35 - 46 [Magnesitic dolomite] dolomitic mag- 

nesite, white, friable. 
1086- 1094. County, age. formation. locality, analyst, remarks. a+ use as In 

samples 1055-1085. Drill hole 3. ( Bennett. 1943, p. 3-6. 9. 11. 11. 11 
21, pl. 1.) [For other anal yses from sarnc drill hole, see samples 
93-96. group C: samples 361. 362. group F,.] 

County, age, formation, locality, analyst, remarks. and use as in samples 
1055-1085. Drill holc 6. (Bc~mert, 1943, p. 3-6, 9, 2, 21, pl. 1.) 
[ Dolomit~c magneslte] magnesite. light-gray; depth 24-55 ft. 

Lab. No. Depth(R) 1119. 
1086. 293 205 -229 [Dolomite] magnesitlc dolom~te. gray 

County, age, format~on. locality, analyst, remarks, and use as in samples 
1055-1085. Drill hole 7. Lab. No. 270. (Bennett, 1943, p. 3-7, 9, 
13. 21, pl. 1.) LDolomite] magnesitic dolomite. light- to dark-gray, 
medium-coarse texture; depth 122-136 ft. [For other analyses from 
same drill hole, see samples 1120-1125, this group.] 

and whlte . 
1087. 227 70.5- 73 LDolomitic magnesite] magnesite. tan; 

co~ltaios serpeliti~le. 
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Table I0 .-Analyses of samples from Washington containing more than 90 percent carbonate (Group Fd. common-rock category-Continued 
- ~ - 

Chemical analyses-Continued 

Washlngton-Continued 
- - - - -- - - -- 

1120 1121 -- -- 1122 1123 1124 1125 1126 1127 1128 1129 1130.- 1131 1132 
%FI %Fa 46Fl 46F1 46Fl 46FI 46Fz 46FI 46F2 46Fz 46FI 46FI 46F2 

33-163 33-164 33-185 33-166 33-167 33-168 33-169 33-171 33-172 33-173 3- 
n s o u e  3.03 2.96 4.62 4.82 5.80 3.98 2.02 0.75 4.75 4.39 5.65 4.65 3.76 
e l  - - - - - - - - - .60 .86 .90 .70 .82 .91 .89 .71 .88 .80 .79 .79 .66 

M ~ O '  ----------- 21.52 34.76 45.23 44.89 40.99 45.20 45.61 45.76 45.22 46.25 42.45 46.24 45.58 
CaO ------,---- 30.70 14.38 2.84 3.62 6.17 2.58 2.09 2.03 3.04 1.53 3.67 1.56 1.12 
lgnltion lors' ,--,,, 44.15 47.04 46.41 45.97 46.22 47.33 49.39 50.75 46.11 47.03 47.44 46.76 48.88 

-- - . -- - - - - - - - . . . - . . 
Total ,------ 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ----------- 2.2.92 2.3.94 3.3,89 4.2.89 4.2.90 2,3,91 0.3,95 0,1,98 3.3.89 3.2.90 4.2.91 3.2.90 3.2,94 

CaO/MgO -------- Dolomite Dolomitic Dolomitic Dolomitic Magnecte Magnesite Magnedte Magnesite Magnesite 
Dolomitic 

magneute magnesite magnedte 
magnesite Magnedte Magnesite 

~ . -:i= i _- -*_. -- --..__.__, 
-- .~. . . .- ~ishZgCon--CLinti iX _____ ~- 

1133 1134 1135 -----...- 1136 1137 1138 113s 1140 1141 1142 i14c-------- 1 1 4 5  -- 
46FI %Fa 46Fa 46F1 46FI 46Fa 46F1 46FI 46Ft 46FI 46FI 46F1 46FI 

33-176 
~nsoluble ' -------- 3.67 

w ' - - - - - - - - - -- .90 
M ~ O  ' ---- ------ - 46.82 
Cao--,--------- .80 
lgnitlon loss ' ------ 47.81 

Total ------- 100.00 

Class ----------- 2.3.91 

CaO/MgO ----,---- Magnesite Magneute Magnedte Magnente 
Dolom~tic Magnedte Mapnu Dolomitic Dolominc Dolomitic Magnerian Dolomiuc 

--------- - - . - magnente - - - -- magnente magnesite magnesite dolomite magneaite -- - . -- - - --- -- - -- 
~ a s h l n n t o ~ ~ ~ & t ~ ~ d  -- 

1148 1149 1150 _- 1146 11% -- -_ i - 1 1 5 ~ ~ 1 ~ -  1151 - -115% _ _ 1 ' 5 3  -. -- - --- 
46Ft 46F2 46FI 46F1 46F1 46F1 46fz  46F1 46Fa 46F1 46F1 46Fs 46F1 

--- _33-1B7 33-188.__ 33-192 _ _  4398 _ 33-140- ._33-195 - -33-196 3 3 - B 8 _ _  33-199 -33-200 33-29 33-206 33-207 
insolublei -------- 3.48 4.07 6.79 1.98 6.23 3.56 8.05 1.26 1.80 4.54 6.50 6.28 4.29 

R@,' --------- .97 1.00 .59 .54 .86 1.00 1.00 .87 .78 .96 .87 .82 .94 

~ ~ 0 '  ---------- 46.84 45.61 21.74 22.19 44.06 46.54 43.27 46.68 45.73 44.50 20.59 22.67 22.13 

CaO ----------- 1.03 2.27 30.02 30.42 2.87 .82 2.94 .74 2.11 3.33 31.58 29.97 30.37 

lgnit~on loss4 ------ 47.88 47.05 40.86 44.87 45.98 48.08 44.64 50.45 49.58 46.67 40.46 40.26 42.27 -- - -- -- - .- -- -- - - - - - - - -- - . - - - - - - -- . -- -- - - - - - 
Total ------ 100.00 100.00 100.00 100.00 100.00 100.00 99.90 100.00 100.00 100.00 100.00 100.00 100.00 

Class ----------- 2.3.91 2,3.90 6.2.86 1.2.94 5,3.88 2.3,92 6.3,88 0,2.96 0.2.95 3.3,90 5.3.85 5,2,84 3.3.68 

caO/MgO -------- Magnesite Magner~te Dolomite Dolommte Magneute Magnedte Magnedu Magnesite Magnesite magnesite Dolomite Dolomite Dolomite 
- --- - - -- - -- - -- - -- - - - - - - - __~~;---=--__ ==:=--. _ - --- 

Walmngton--Continued 
115s 1160 1161 1162- 1163 1 1165 _ 1166- iiG1---ii38; -1169 --=To-- 1171 

46FI 46Fr 46FI 46Fl 46FI 46FI 46F1 46Ft 46F2 46Fl 46FI 46Fa 46F1 
33-208 33-209 33-210 3 3 4 1 2  43-95 33-98 __33313 _-33-214 33-215 _ 33-216 39-217 33-218 33-219 

~nsoluble' --------- 2.60 5.56 2.48 6.32 0.55 0.20 3 4 2  5.05 3.72 3.55 4.05 5.53 3.75 

b ~ s  ' -- -- -- -- -- .74 1.20 .48 .35 .19 .25 .26 .47 .57 . I4  .85 .72 .78 

M ~ O '  ---------- 21.81 21.97 22.28 21.77 22.13 22.14 22.16 22.15 22.04 22.22 22.13 21.01 21.95 

CaO ---------- 30.37 30.57 30.16 30.28 30.55 30.70 30.76 30.50 30.26 30.25 30.32 28.97 30.36 

Ignrtlon loss4 - ----- 44.46 40.70 44.00 41.28 46.58 46.71 43.38 41.83 43.41 43.24 42.65 43.77 43.16 - -- -- -- - - - -- - - -- - -- - - - - - -- - 
T a a l  ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

CaO/MgO --------- Dolomite Dolomite - ~ Dolomite Dolomite Dolomite 1)olomite ~~ Dolomite .. .-. Dolunite ~ Dolomite Dolomite - ... Dolomite .. .... Dolomite Dolomite 
-.-p-.L--.-------...---.- ~ .. - 

& o s 2  ----------- 1.02 1.15 1.48 .77 .90 .64 .77 .86 1.17 1.03 1.28 1.12 1.27 

M ~ O '  ----------- 22.54 22.02 22.62 21.78 21.42 20.96 20.20 20.13 40.76 46.58 38.98 46.78 45.66 

CaO ----------- 29.98 30.47 30.00 30.46 30.18 30.93 32.00 31.34 8.61 1.67 10.44 1.00 2.15 

lgnrtlon loss4 ------- 41.91 42.26 40.10 45.00 45.24 45.47 44.30 44.72 42.90 45.58 45.15 47.28 47.36 

Total -------, 100.00 100.00 100.00 100.00 100.00 100.0-0 -0.00 106.00 '- 100.00 G c 0 0  - 100.00 100.00 100.00 

Class ------------ 2.3.88 3.3.87 3,4.83 1,2,94 1,3,94 1.2.95 1.2.93 2.3.94 3.3.84 3.3,87 2.4.88 2e3.90 1.4.91 

CaO/MgO -------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 
Dolomitic 

ma Magnesite ma Magnesite Magwsite 

'includes silica and imoluble silicates. 
'Iron and alumina. 

'B~ difference. 
4 ~ t  9509:. 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored prge numbers in r~::rence indicate source of analysis] 

Washington-Continued Washington-Continued 

1120- 1125. Stevens County. Precambrian. Srnsgar Dolomite. s ~ S W ~  sec. 36, 
T. 30 N.. R. 37 E., near town of Turk. Analyst. under direction of 
W. W. Holbrook. Drill hole 7. (Bennett, 1943, p. 3-1, 9, 13, pl. 1.) 
Rock, medium-coarse texture. General mineralogy. Tonnage etti- 
mated. Index map, geologic section. Log of drill hole. Possible use 
of magnesite: Source of magnesium for light-metal construction 
[implied]. [ F a  another analysis from same drill hole, see sample 
1119. this group.] 1156. 

Lab. No. Depthcft) 
1120. 269 104 -122 [Dolomite] magnesitic dolomite, light- 

tan. 
1121. 268 86 -104 Dolomitic magnesite, light-gray, 

friable. 1157 - 1179. 

1122. 256 82 - 86 Magnesite, blu~sh-gray to brown. 
1123. 255 64 - 82 [Dolomitic magnesite] magnesite. 

bluish-gray , friable. 
1124. 254 48 - 64 [Dolomitic magnesite] magnesite, 

light-gray , friable. 
1125. 253 0 - 48 Magnesite. white, friable. 

1126 - 1136. County, age, formation, locality, analyst, reference, remarks. and use 
as in samples 1120-1125. Drill hole 8. 

Lab. No. Depth(ft) 
1126. 267 240 -284 Magnesite, gray to white. 
1127. 266 219.5-240 DO. 

Magnesite, gray and u n .  
Magnesite, gray and tan, sugary. 
[Dolomitic magnesite] magnesite. 

white. 
Magnesite, gray and brown. 
Magnesite, dirty white. 
Magnesite, gray and brown, banded. 
Magnesite, tan to nearly white. 
Magnerite, gray, partly friable. 
Magnesite, white, sandy. 

1137 - 1141. County, age, formation. locality, analyst, reference, remarks, and use 
as in samples 1120-1125. Drill hole 9. 

Lab. No. 
1131. 320 

Depth ( ft ) 
233 -250 [Dolomitic magnesite] magnesite, dark- 

gray and light-gray . 
Magnesite, dark-gray with tan. 
Magnesite, gray. 
[Dolomitic magnerite] magnesite. 

gray. 
[Dolomitic magnesite] magnesite. 

gray and tan; contains serpentine. 
[Dolomitic magnesite) magnesite, 

light- gray with tan. 
[Magnesiric dolomite] dolomitic mag- 

nesite, light-gray. 
[Dolomitic magncsite] magnesite, dark- 

gray, tan, white. 
Magnesite. dark-gray, tan, and white. 1180- 1184. 

Magncsite, dark-gray and tan. 
Do. 

1148- 1155. Cwnty, age, famation, l a a l t y ,  analyst, remarks, and use as in samples 
1120-1125. Drill hole 10. ( B c ~ e t t ,  1943, p. 3-7, 9, l4, pl. 1.) 
[For other analyses from same drill hole. see samples 98-105. group C; 
samples 372-374. group F1.] 

Lab. No. Dcpth(R) 
1148. 337 259 -263 LDolomite] magnesitic dolomite. 

gray. 
1149. 336 244 -259 1 Dolomite] magnesitic dolomite, 

grayish; contains serpentine. 
1150. 329 115 -134 Magnesite. gray. brown. and wtiite. 
1151. 328 100 -115 Do. 

Lab. No. Depth(ft) 
1152. 327 74 -100 Mamesite. white. s a v .  and brown. " .  - - ,- 
1153. 325 48 - 61 Magnesite. white with gray. 
1154. 324 25 - 48 Magnesite, light-gray and white. 
1155. 322 0 - 3 [Dolomitic magnesite] magnesite, 

white and brown. 

County, age, formation, locality. analysts, remarks. and use as in 
samples 1120-1125. Drill hole 11. (Bennett, 1943, p. 3-7, 9, 14, 
pl 1 .) Dolomite, gray; depth. 173- 182 ft . [For other analyses from 
same drill hole, see samples 106-108. group C; samples 375-377, 
group FI. I 

County, age, formation, locality, analyst, remarks [except texture]. and 
use as in samples 1120-1125. Drill hole 12. ( Bennett, 1943, p. 3-6. 
9, *, 2, pl. 1.) [For other analyses from same drill hole, see 
samples 109-113. group C; samples 378-380. group F,.] 

Lab. No. Depth(h) 
1157. 392 318 -322 
1158. 391 305 -318 

1159. 390 303 -305 

1160. 389 284 -3U3 

1161. 388 274 -264 

1162. 386 262 -268 
1163. 385 239 -262 

1164. 384 237 -239 

1165. 383 229 -237 
1166. 381 205 -216 

1167. 380 184 -205 
1168. 379 177 -184 
1169. 378 157 -177 

1170. 377 154 -151 
1171. 376 137 -154 

1172. 375 123 -137 

1113. 374 107 -123 
1174. 373 100 -107 

1175. 372 95 -100 

1176. 371 77 - 95 
1177. 370 55 - 77 
1178. 369 48 - 55 
1179. 368 12 - 48 

[Dolomite] magnesiric dolomite. white. 
[Dolomite] magnesitic dolomite, gray 

with white. 
[Dolomite] magnesitic dolomite, dark- 

gray and white. 
[Dolomite] magnesitic dolomite, datk- 

B'V. 
[Dolomite] magnesitic dolomite, gray 

and white. 
[Dolomite] magnesitic dolomite. gray. 
[Dolomite] magnesitic dolomite, white; 

contains asbestos. 
[Dolomite] magnesitic dolomite. whir;  

contains asbestbs. 
[Dolomite] magnesitic dolomite, white. 
[Dolomite] magnesitic dolomite, dark- 

gray. 
Do. 
DO. 

[Dolomite] magnesitic dolomite, dark- 
gray; conrains calcite. 

Dolomite, light-gray; contains calcite. 
[Dolomite] magnesitic dolomite, dark- 

gray; contains calcite. 
[Dolomite] magnesitic dolomite, dark- 

gray. 
DO. 

[Dolomite] magnes~tic dolomite, gray; 
contains serpentine. . ... 

[Dolomite] magnesitic dolomite, white 
to light-gray. 

Dolomite, gray. 
Dolomite, white. 
Dolomite, tan. 
Dolomite, white. 

County, age, formation, locality, analyst, remarks [except texture]. 
and use as m samples 1120-1125. Drill hole 13. (Bennett, 1943. 
p. 3-7. 9. 15, 6. 21. pl. 1.)  General: Magnesite, light-gray to 
yellowish, medium crystalline; for the most part massive; occasional 
banding. [ F a  other analyses from same d r ~ l l  hole, see samples 
1185-1206, this group; samples 114, 115, group C; samples 381- 
385. group F1.1 

Lab. No. Depth(ft) 
1180. 434 196 -206 [Dolomitic magnesite] magnesne. 

gray. 
1181. 433 184 -196 Magnesite. gray with white. 
1182. 432 1110 -184 [Dolomitic magnesite] magnesite, 

gray; contains calcite. 
1183. 431 172 -180 Magnesitc, gray. 
1184. 430 168 -172 blagnesitc. dark-gray. 
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Table 10 .-Analyses of samples from Washington contaming more than 90 percent carbonate (Group F3, common-rock category4ontinued 

RtOs2---- - - - - - - -  1.46 1.35 1.66 1.79 1.24 1.10 1.40 1.36 1.33 1.82 2.17 4.17 2.23 
M ~ O '  ----------- 36.23 46.33 23.80 45.41 45.42 45.87 46.93 43.72 45.68 23.21 23.04 25.26 23.98 
cao ----------- 13.28 1.38 28.10 1.95 1.95 1.95 1.10 4.02 2.55 29.30 29.91 29.00 27.25 

lgnition l a s 4  -----,- 45.10 47.90 43.60 49.20 50.44 49.18 45.87 48.94 45.44 43.70 43.45 39.62 40.89 
-- -- - . -. -- -p -. . 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Dolomitic 
CaO/MgO ----- ---- Magnesite Dolomite Magnesite Magnesite Magnesite Magnesite Magnetite Dolomite Dolomite Dolomite Magnesian 

a n e s i t e  magnesite- _ dolomite - 
W a s h i n g t o n e d  

1198 1199 1200. 1201 1202 1203 1204 1 2 ? - 1 2 0 6  1207 1208 1209 1 2 1 0 .  
S F 2  46F2 46F2 46F2 46Fz 46Ft 46Fz 46F2 46Fz 46F1 46F1 46Fz 46Fz 

-- 

h~2-- - - - - - - - - -  2.04 1.16 1.10 1.37 1.31 .94 1.17 .77 .88 1.17 1.02 .99 1.30 
M@' ----------- 35.55 35.38 46.60 28.64 21.80 26.57 46.40 46.52 46.69 39.09 43.82 46.82 40.81 
cao ----------- 14.08 14.48 1.65 22.48 29.70 24.45 1.31 1.46 1.26 10.01 4.50 1.00 8.13 

lgnition lou4 ------- 46.14 45.20 44.95 44.78 46.04 45.76 46.70 48.00 47.75 44.36 46.93 47.40 43.70 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Dolomitic Dolomitic Dolomitic 
Dolomite MPgMdan Magnesite Magnesite Magnesite 

Dolomitic Dolomitic Dolomitic 
CaO/MgO --------- magnedte magnesite magnesite dolomite magnesite magnesite magnesite - 

Washington-Continued 
1211 1212 1213 1214 1215 1216 1217 1218 1219 1220 1221 1722 1223 

46Ft 46F2 46F2 46Fz 46F2 46F2 46F2 46Fz 46Ft 46Fz 46Ft 46Ft 4 6 4  
33-260 33-261 33-262 33-263 33-264 33.265 38-266 43-112 43-114 43-116 33-271 33-272 33-273 

~nsoluble -------- 7.25 
----------- 1.04 

M ~ O  ' - -- ---- -- -- 34.62 
CaO ----------- 13.83 
Ignition loss4 ------- 43.26 

Total ------- 100.00 

Class ----------- 6,386 

~olomi t ic  Magnesite Dolomitic 
Magnesite Magnesite Magnesite 

Dolanite Dolomite Dolomitic Dolomitic Dolomitic Magnesian 
CaO/MgO --------- 

magnesite magnesite magnesite magnesite magnesite magnerite dolomite 
Washington-Continued 

1224 1225 1226 1227 1228 1229 1230 1231 1232 1233 1234 1235 1236 

-. -- 

hot' ---,------ 1.07 .88 1.04 .84 .87 1.00 .83 .92 1.04 .96 .87 .78 1.40 

M@' ---,------ 38.01 45.07 41.93 45.60 37.71 46.52 37.82 45.92 41.08 45.78 41.45 25.95 22.08 

Ca0 ---------- 11.52 3.44 7.17 2.68 10.95 1.25 11.52 1.60 8.07 1.70 7.15 25.50 29.14 

lgrution loss4 ------- 45.32 45.32 43.30 44.54 44.74 44.85 45.00 45.12 42.38 48.51 49.53 46.17 42.22 

Total ------- 100 .OO 100.00 100.00 100 .OO 100.00 100.00 100.00 100.00 100.00 100 .OO 100.00 100.00 100.CO 

Class ----------- 2,3,89 4.3,87 5,3.84 5,2,86 4.3.88 5.3.86 3.2.89 5-3-86 6.3-83 1.3,93 0,2.97 0,2.95 3.4.88 

Dolomitic Dolanitic Dolomitic Magneaite Dolomitic Dolomitic Dolomitic 
Magneatte ma nesite Magnesite 

Magnedte Dolomitic Magnesian 
CaO/MgO --------- magnesite magnesite magnesite magneatte magnesite magnesite dolomite 

Washinoton-Continued 

43-118 33-287 33-288 33-291 33-293 33-294 33-295 33-296 33-297 33-298 33-299 43-119 43-120 
Insoluble1--- 5.07 3.04 3.39 5.63 5.58 6.07 4.71 4.34 6.04 6.57 4.20 3.59 4.97 
R&'-----------  1.05 1.13 1.09 1.18 1.33 1.54 1.08 1.00 1.08 1.14 1.05 1.31 1.06 
M~o'----------- 22.91 41.32 41.01 42.84 34.91 43.20 41.77 33.90 4 0 . 4  33.81 45.97 30.54 15.97 

CaO ----------- 28.44 6.95 7.37 5.72 13.87 5.76 6.88 15.99 8.40 16.65 1.77 20.76 35.58 

Clan ----- 3.3.88 1.3.92 2.3.92 4.3.86 3.4.88 3,5,84 3.3.88 3,3.89 4.3,86 5.3.84 2.3.90 1.4.88 3,3,90 

Dolomitic Dolomitic Dolomitic Dolomitic Dolomitic Dolomitic Magnesia Dolomitic Magnesian Magnesian Calcareow 
CaO/MgO- -------- Dolomite magnesite magnesite magnesite magnesite magnesite m a p s i t e  dolomite magnesite dolomite Mapsite dolomite dolomite 

l~ncluder silica and insolble silicates. 
'Iron and alumina. 

'By difference. 
' ~ t  950.C. 
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DESCRIPTIVE NOTES 

[Underxored page numbers in reference indicate 

Washington-Continued 

1185 - 1206. Stevens County. Precambrian, Stensgar Dolomite. S& SWf sec. 38, 
T. 30 N., R. 37 E.. near town of Turk. Analyst, under direction of 
W. W. Holbrook. Drill hole 13. ( Bennett. 1943, p. 3-7. 9.15, 2, 
21, pl. I.) General: Magnesite, light-gray to yellwish, medium 
crystalline; for the most part massive; occasional banding; mineralogy. 
Tonnage estimated. Index map, geologic section. Log of drill hole. 
Possible use of magnesite: Source of magnesium for light-metal con- 
struction [implied]. [For other analyses from same drill hole. sze 
samples 1180-1184, this group; samples 114, 115. group C; samples 
381-386. group F1.1 

Lab. No. Depth(ft) 
1185. 429 165 -168 [Dolomitic magnesite] magnesite, dark- 

gray 
Magnesite, dark-gray. 
[Dolomite] nugnesitic dolomite, white 

and gray. 
Magnesite, white and gray. 
Magnesite, brown. 
Magnesite, white and gray. 
Magnesite, gray. 
[Dolomitic magnerite] magnesite, 

light- brown. 
Magnesite, gray. 
[Dolomite] magnesitic dolomite, gray. 

Do. 
[Dolomite] dolomitic magnesite, dark- 

gray; contains pyrite. 
Magnesitic dolamite, white. gray, and 

brown. 
[Dolomltic magnesite] nugnesite, dark- 

gray; contains calcite. 
[Dolomitic magnesite] magnwite, dark- 

gray and tan. 1238 - 1247. 
Magnesite, white to light-gray . 
Dolomitic magnesite, gray and brown. 
[Dolomite] magnesitic dolomite, white, 

gray. and brown. 
[Magnesitic dolomite] dolomitic mag- 

nesite, light-brown with light-gray . 
Magnesite, light-brown. 
Magnesite, white and light-gray. 

Do. 

1207 - 1217. County, age, formation, locality, analyst, reference, and use as in 
samples 1185-1206. Drill hole 14. General: Magnesite, predomi- 
nantly white; for the most part massive; occasional banding; mineralogy. 
Tonnage estimated. Index map, geologic section. Log of drill hole. 
[For other a~lalyses from same drill hole, see samples 116-121, group C; 
samples 386. 387. group F1.1 

Lab. No. 
1207. 450 

1208. 449 
1209. 448 
1210. 447 

1211. 445 

1212. 4-44 
1213. 443 

1214. 442 
1215. 441 
1216. 439 
1217. 438 

[Dolomitic magnesite] magnesite, gray 
with brown and white. 

[Dolomitic magnerite] magnesite, gray. 
Magnesite, gray. 
[Dolomitic magnesite] magnesite, gray. 

brown and white. 
Dolomitic magnesite, white, gray, and 

multicolored. 
Magnesite, white. 
[Dolomitic magnerite] magnesite. 

white. 1248. 1249. 
Magnesite, white. 

Do. 
DO. 

[Dolomitic magnesite] magnesite, wh~te. 
iron stains. 

1218 - 1235. County, age. format~on. locality, analyst, remarks, a d  use as in 
samples 1185-1206. Drill hole 15. ( Bennett, 1943, p. 3-7, 9, 2, 
17, 21. pl. 1.) [For other analyses from same drill hole, see samples - 
388-393, group FI.] 

source of analysis] 

Washington- 

Lab. No. Depth(ft) 

1218. 485 237 -257 

1219. 483 217 -232 

1220. 476 137 -147 

1221. 475 133 -137 

1222. 472 90 -133 

1223. 471 84 - 90 

1224. 470 82 - 84 
1225. 469 78 - 82 
1226. 468 68 - 78 
1227. 467 66 - 68 
1228. 466 59 - 61 
1229. 465 53 - 59 
1230. 464 46 - 5 3  

1231. 463 32 - 46 
1232. 462 22 - 32 
1233. 461 16 - 22 
1234. 474 7 - 16 

1235. 473 0 - 7 

Dolomite, dark- gray^ contains ser- 
pentine. 

[Dolomite] magnesitic dolomite, gray; 
contains serpentine. 

[Dolomitic magnesite] magnesite, gray; 
contains serpentine. 

[Dolomitic magnesite] magnesite. dark- 
gray. 

[Dolomitic magnesite] magnesite, dark- 
gray with white. 

[Magnesitic dolomite] dolomitic mag- 
nesite, gray. 

[Dolomitic magnesite] magnesite, gray. 
[Dolomitic magnesite] magnesite , 

Light-gray : 
Do. 

hgnesite,  light-gray . 
[Dolomitic magnesite] magnesite, gray 

with white. 
Magnesite, dark-gray . 
[Dolomitic magnesite] magnesite, gray. 

white. and brown. 
Magnesite, light-gray and white. 
[Dolomitic magnesite] magnesite, light- 

gray. 
Magnesite , light-gray; contains calcite. 
[Dolomitic magnesite] magnesite. 

white, brown, alid gray. 
[Magnesitic dolomite] dolomitic mag- 

nesite, brown and white. 

County, age, formation. locality, analyst, remarks, and use as in 
samples 1186-1206. Drill hole 16. ( Bennett. 1943. p. 3-7. 9. 3. 
21, pl. 1.) [For other analyses from same drill hole, see sample 
122, group C; samples 394-396. group F1.1 

Lab. No. Depth(ft) 

1236. 501 285 -295 

1237. 499 225 -278 

1238. 498 207 -225 

1239. 497 172 -207 

1240. 494 146 -155 
1241. 492 120 -122 
1242. 491 113 -120 

1243. 490 85 -113 

1244. 489 55 - 8 5  

1245. 488 52 - 55 

1246. 487 48 - 52 

1247. 486 0 - 48 

[Dolomite] magnesitic dolomite, 
banded. 

[Dolomite] magnesitic dolomite, gray; 
contai~~s calcite and serpentine. 

[Dolomitic magnesite] magnesite, 
white with light-gray. 

[Dolomitic magnesite] magnesite, gray 
with white. 

[Dolomitic magnesite] magneslte, gray. 
Dolomitic magnesite, gray and white. 
[Dolomitic magnesite] magnesite, gray 

and white. 
[Dolomltic magnesite] magneslte, gray. 

wtute, and brown. 
[ Magnesitic dolomite] dolomitic mag- 

nesite, light-gray and white. 
[Dolomitic magnesite] magnesite. 

light-gray . 
[Magnesitrc dolomite] dolomitic mag- 

nesite, light gray. 
Magnesite, light-gray to white. 

County, age, formation. locality, analyst. and use as in samples 1185- 
1206. Drill hole 17. (Be~mett, 1943, p. 3-1, 9, g, 21, pl. 1.) 
General: Magnesite, predominantly white; for the most part massive; 
occasional banding; mineralogy. Tonnage estimated. I ~ d e x  map, 
geologic section. Log of drill hole. [For other analyses from same 
drill hole. see samples 1250- 1259, this group; samples 123-126, group 
C; sample 397, group Ft.] 
1248. Lab. No. 519. LMagoesitic dolomite] dolomitic magnesite. 

light-gray; contains serpentine; depth 269-271.25 h. 
1249 Lab. No. 518. [Calcarcous dolomite] dolomite. white and 

gray; coiltains serpentine; depth 246.5-252 ft. 
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Table 10. -Analyses of samples from Washington containing mare than 90 percent carbonate (Group Fa), common-rock category-Continued 

Cbemical analyres-Continued 

Washington-Continued 

boa1-----------  1.22 1.34 1.28 1.10 .96 1.00 .90 1.08 1.30 1.11 2.29 1.67 1.31 

Mgoa -,--------- 39.13 45.30 43.60 43.62 47.01 43.81 44.61 42.81 38.75 37.56 29.92 34.09 22.89 
CaO -,-,------, 9.90 2.58 4.75 4.87 .58 4.41 3.16 5.04 9.50 10.58 20.11 15.72 28.74 

~gnition low4 ------ 44.27 45.40 43.m 42.95 43.94 47.65 50.66 50.00 46.48 46.00 43.37 45.77 46.59 

Total ------- 100.00 100.00 100.00 100.00 100.05 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Dolomitic Dolomitic Dolomitic magnedte Magnesite Magnesite Magnedte 
Dolomitic Dolomitic Dolomitic Magnesian Dolomitic 

CaO/MgO -------- magnedte Magnesite magnesite magnesire magnesite dolomite magnesite 

Washington-Continued 
1263 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 

4ws 4& 4w. 46~. 46Fs 46Fs 46F. 46F~ 46F~ 46F1 4% 46F. 461% 
43-124 41-18 41-17 43-125 i i -18  i i -19  41-20 G-12s 43-127 41-22 41-23 43-129 ii-2.3 

insoluble' -------- 1.54 2.25 5.25 2.15 3.92 3.52 4.04 2.73 3.50 1.13 7.86 6.04 4.39 
&OII -,--------- 1.32 1.53 3.07 1.72 1.81 1.39 1.60 .80 .74 .75 .89 .98 1.35 

Mg0' ----------- 27.53 34.09 26.12 20.78 32.29 91.55 39.10 23.17 44.68 43.29 47.47 45.08 46.47 
CaO ------------ 23.07 15.47 24.84 30.08 17.10 18.32 8.38 29.11 4.19 5.04 1.48 3.64 1.07 

Ignition l w 4  ------ 46.54 46.66 40.72 45.27 44.88 45.22 46.88 44.33 46.89 49.79 42.30 44.26 46.72 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ----------- 0.3,95 0.4,93 0.9.82 0.4.94 1.5,89 1,4,91 1.5.91 2.2,92 2,2.91 0.2.96 6,3,81 4.3.85 2.4.89 

Magnenan Dolomitic Magnedan Dolomite Magnesian Magnedan Dolomitic Dolomitic Dolomitic Dolomitic 
CaO/MgO --- -- -- - dolomite magnedte dolomite dolomite dolomite magnesite magnesite magnesite Mag"site magnesite 

.75 .55 1.28 1.16 1.08 1.32 1.00 1.48 1.12 1.25 1.14 1.14 

MgO' ----------- 41.17 25.01 25.71 43.14 34.79 39.16 39.25 42.89 46.37 45.11 45.39 46.47 46.15 
CaO ---,-------- 7.95 27.56 26.88 5.59 15.36 10.27 9.42 5.69 .82 2.96 1.82 .61 1.32 

Ignition lw'------- 44.94 42.57 42.54 44.58 44.72 44.74 47.11 46.00 47.38 44.53 46.38 46.98 45.11 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ------------ 3.4.87 3,2,88 3,2,88 3,4.86 2.3.89 3,3,88 1.4.92 3,3,89 1.4.90 4.3.85 3.4.89 3.3,90 4.3.86 

Dolomitic Magnesian Magnedan Dolomitic Dolomitic Dolomitic Dolomitic Dolomitic 
CaO/MgO --- -- -- -- magnesite dolomite dolomlte magnedte magnesite magnedte magnesite mrgnesite 

Magmate Mag=dte Magnetire 
-- 

Washington-Continued 
1289 1290 1291 1292 1293 1295 - 1296 1297 1298 1299 1300 1301 

..- 46F133-54 46F233-53 46F133-52 46F 3-51 46F133-50 46F13S-49 46F133-48 46F133-47 46Fz33-46 46F133-43 46F133-42 46F133-41 46q33-40 
lmoluble- ----- 4.77 4.32 4.47 $4.13 3.72 4.37 5.47 4.45 4.74 2.91 2.16 2.75 6.62 

boaz ------------ 1.02 1.05 1.02 1.07 1.14 1.13 1.21 1.28 1.25 1.'13 1.06 1.00 .87 

MgO' ---------,- 44.55 44.22 45.99 46.26 43.94 47.41 46.50 45.85 46.24 27.13 29.96 32.29 31.95 
CaO ----,-------- 2.25 3.79 1.60 1.11 3.33 .16 .82 1.17 1.28 22.65 19.52 16.89 17.29 

Ignition lw4-- - - - - -  47.41 46.62 46.92 47.43 47.87 46.93 46.00 47.25 46.49 46.18 47.30 47.07 43.27 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ------------ 3.3.91 3.3.90 3.3.90 2,3.91 2,3.92 2.3.89 3.4.88 2.4.90 3.4.89 1,3.94 0.3,95 1.3.94 5.3.87 

CaO/MgO --------- Magnedte 
Dolomitic 
magnesize 

Magnedte Mognedte Magnesite Magnesite Magnesite Magnesite Magneriur magnesite 
-- . - pp -- - dolomite dolomite dolomite dolomite 

Washington-Continued 

&oIa ------------ .83 1.31 .82 1.09 1.15 1.09 1.07 1.23 .96 .89 .92 .99 .27 

Mgos --,-------- 21.65 25.76 46.51 20.65 47.17 46.80 47.76 45.73 35.21 46.68 47.50 25.32 21.64 
CaO ---,--------- 27.11 23.0'7 1.36 31.15 .18 .92 .I1 .86 14.24 .68 .42 24.47 30.84 
Ignition 10s'------- 43.39 45.56 45.31 46.66 46.68 45.11 45.39 47.66 45.79 51.11 46.08 44.94 45.93 

Total ------- 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

CaO/MgO --------- Dolomite 
Magnesian 
dolomite Magnesite Dolomite Magnesite Magnesite Magnesite Magnesite 

magnesite 
Magnesite Magnesite 

dolomite 

i~ncludes silica and insoluble silicates. ' B ~  difference. 
'Iron and alumina. 950' C . 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

1250- 1259. Stevens County. Precambrian. Stensgar Dolomite. S& S W ~  sec. 36. - -  Lab. No. Depth(h) 
T .  30 N.. R. 37 E.. near town of Turk. Analyst, under direction of 
W. W. Holbrook. Drill hole 17. ( B e ~ e t t .  1943. p. 3-7. 9. 11. 21. 1277. 540 150 - 166 [ Magnesitic dolomite] dolomitic mag- 
pl. 1.) General: Magnesite. predominantly white, massive; occa- nesite, dark-gray. 
simal banding; mineralogy. Tamage estimated. Index map. geologic 1276. 539 128 - 150 [Magnesitic dolomite] dolomitic magne- 
section. Log of drill hole. Porsible use of magnesite: Source of mag- site, light- anddark-gray; conuina 
nesium for light-metal con%truction [implied]. [For other analyses pyrite. 
from same drill hole. see samples 1248. 12-49, this group; wmples 123- 1279. 538 106 -128 [Dolomitic magnesite] magnesite, light- 
126, group C; sample 397. group fl .1 and dark-gray . 

1280. 537 82 -106 Dolomitic magnesite, light- and dark- 
Lab. No. Depth ( ft ) Bray. 

1281. 536 64 - 82 [Dolomitic magnesite] magnesite, gray 
1250. 513 116 -127 [Dolomitic magnesite] magnesite. gray and brown. 

with a Little brown. 1282. 535 39 - 64 [Dolomitic magouite],nugne~ite, gray 
1251. 512 113 -116 Magnesite. gray. and brow~i. 
1252. 511 104 -113 [Dolomitic magnesite] magnesite. gray; 1283. 534 25 - 39 [Dolomitic magnesite] magnesite. white 

contains veinleu. and gray. 
1253. 510 86 -104 [Dolomitic magnesite] magnesite. gray. 1284. 533 0 - 25 Magnesite, brown and gray. 

white, a d  brown. 
1254. 608 81 - 83 Magnesite. light-gray. 1285 - 1297. County. age, formatiw. locality. analyst. and use as in samples 1250- 
1256. 501 58 - 81 Magnesite, white with gray. 1259. (Bennett, 1943. p. 3-7. 9. 2. 21. pl. 1.) General: Mape-  
1256. 506 51 - 58 Magnerite. white. site, light-gray to yellowish. medium-crystalline; for the most p u t  
1257. 505 39 - 51 [Dolomitic magnesite] nugnesite, white: massive. occasional banding; mineralogy. Chamel sample from u!d 

contains veinleu. mine adit. Tonnage estimated. Index map, geologic section. 
1258. 504 29 - 39 [Dolomitic magnesite] magnesite. light- 

gray with white. Lab. No. 
1259. 503 0 - 29 [Dolomitic magnesite] nugnesite, 

brown, white. and light-gray. 1285. 181 ,,--, ,,,,,,,,,, Magnesite. 
1286. 182 ,,,,,,,,,,,,,,- Do. 

1260 - 1269. County. age. formation. locality, analyst. and use as in samples 1250- 1287. 183,,, ,,,,,,,,,,- Do. 
1259. Drill hole 18. (Bemett, 1943, p. 3-6, 9. E,  21, pl. 1.) 1288. 184 ,,,,,,,,,,,,,,- Do. 
General mineralogy. Tonnage estimated. Index map, geologic section. 1289. 188,,,-, ,,,,,,,,,, Do. 
Log of drill hole. 1290. 187 ,, ,,,,,,,,-,,,, [Dolomitic magnesite.] 

1291. 188 ,,-,,,,, ,,,,,,, Magnesite. 
Lab. No. Depth(h) 1292. 189 ,,,, ,,--,,,,,, Do. 

1293. 190 ,,,, ,-,,,-,,, [Dolomitic magnesite.] 
1260. 532 169 -187 [Magnesitic dolomite] dolomitic mag- 1294. 191 ,,,-,,,,,,,,--, Magnesite. 

nesite , mottled; c o n t a h  serpentine. 1295. 102,- ,,,,,,,,,,,, Do. 
1261. 531 156 - 169 Dolomitic magnesite, white, black, 1296. 301 ,,,,,-,,,,-,, Do. 

and gray. 1297. 302 ,,---,-,, ,,,,, Do. 
1262. 530 143 -156 [Dolomite] magnesitic dolomite. white. 

gray, and brown. 1298 - 1303. County. age. formation. locality. analyst. and use as in samples 
1263. 529 127 - 143 [Magneritic dolomite] dolomitic mag- 1250-1259. ( Bemen. 1943. p. 3-6. 9. L9. 21, pl. 1.) General 

nesite, gray and brown. mineralogy. Channel sample from old mine adit. Tonnage estimated. 
1264. 528 108 -127 Dolomitic magnerite. gray and white. Index map, geologic section. 
1265. 524 67 - 90 [Magnesitic dolomite] dolomitic mag- 

nesite, brown and gray. Lab. No. 
1266. 523 53 - 63 Dolomite. brown. , 

1267. 522 35 - 53 [Magnesitic dolomite] dolomitic mag- 1298. 308 ,,,-,,,,,,,,,-, [Magnesian dolomite.] 
nesite, gray and brown. friable. 1299. 309 , ,  Do. 

1268. 521 21 - 31 [Magnesitic dolomite] dolomitic mag- 1300. 310,,,,, ,,,-,,,,,, Do. 
nesite, white, gray. and brown. 1301. 311 -,-,,,,,--,,,, Do. 

1269. 520 0 - 21 [Dolomitic magnesite] magnesite. 1302. 312 ,,-,,,, ,,,,,-,, [Dolomite.] 
white. gray, and brown. 1303. 313 ,-, ,-,,--,,,,, [ Magnesian dolomite .] 

1270- 1284. County, age. formation. locality. analyst. reference, remarks, and 
use as in samples 1260-1269. Drill hole 19. [For od~cr analyses from 
same drill hole, see samples 398, 399. group Ft.] 

Lab. No. Depth(ft) 

1270. 548 281.5-310 [Dolomite] magnesitic dolomite, white 
and gray; contains serpentine. 

1271. 547 272 -281.5 [Dolomitic magriesite] magnesite, light- 
gray and white; contains serpentine. 

1272. 548 248 -272 [Dolomitic magnesite] magnesite. light- 
gray and white. 

1273. 544 213 -233 Magnesite. gray arid white. 
1274. 543 190 -213 [Dolomitic magnesite] magnesite, 

medium-gray; contains serpentine. 
1275. 542 180 -190 Magnesite, medium-gray. 
1276. 541 166 -180 [Dolomitic magnesite] magnesite. 

medium-gray. 

1304- 1314. County, age. formation, locality, analyst, and use as in samples 
1250-1259. (Bennett. 1943, p. 3-6. 9. 2. 21. pl. 1.) General 
mineralogy. Outcrop sample. ToMage estimated. Index map. 
geologic section. 

Lab. NO. 

[ Magnesite.] 
[Dolomite. ] 
[~agnesite.]  

Do. 
Do. 
Do. 

[Dolomitic may-,-.., . . 
[Magnesite.] 

DO. 
[Magnesian dolomite.] 
[ Dolomite. ] 
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Table 10.-Analyses of samples from Washington containing more than 90 percent carbonate (Group F1),co1nmon-rock category-Continued 

Chemical analyses-Continued 

- .  

1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 1321 
46F33-33 46F33-34 46F33-35 46F33-36 46F142-283 46Ffi2-287 46F33-9 46F233-10 46F233-11 46Fd1-36 46Fdl-44 46Fd1-45 46FE41-46 -- 

Inrolubk ---------- '5.50 '7.13 '5.30 '3.11 '4.4 '4.9 '5.8 '5.2 '6.3 '1.9 '3.6 '2.3 '3.6 
AlzO, +FePa ------- '.56 '1.10 '.83 '.74 '1.2 '1.4 2.4 1.5 2.1 1.0 1.8 1.3 1.1 
MgO ------------- '20.28 '39.51 '22.19 '22.22 43.5 43.8 45.8 43.5 45.0 20.8 35.4 44.9 43.0 
CaO ------------- 29.34 9.10 29.38 29.53 4.9 4.1 .6 3.1 1.6 29.4 11.9 1.0 1.6 
H'O ------------- ------ ------ ------ ------ 1.0 1.0 ------ ------ ------ ------ ------ ------ ------ 
Ignitionloss -------- '44.32 '42.50 '42.30 '44.40 '45.0 '44.8 '45.3 '45.4 '44.5 '44.5 '48.2 '50.3 '50.0 

Total ------- 100.00 100.00 100.00 100.00 [100.0]  C100.01 C99.91 C98.11 C99.51 C91.61 C100.91 C99.81 C99.31 

Clau ------------ 5,2,93 5,3,83 4,2.88 2,2.92 2 ,4 ,81  3.5.87 2.7.86 3.4.87 3,6,85 0,3,93 1.5,95 0.4.96 2,5.93 

CaO/MgO --------- Dolomite 
Dolomitic 
magnesite Dolomite Dolomite 

Dolomitic Dolomitic 
magnedte magnedte 

Magnerite Magnesite Magnerite Dolomite 
magnesite Magnesite Magnedte - -- - 

Washington-Continued 

FeO---,--------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .85 .88 
MgO ------------- 42.8 24.9 42.9 28.3 38.6 22.1 '22.3 44.4 22.0 38.8 42.8 38.41 40.90 

CaO ------,,,,,-- 2.2 23.2 1.0 20.2 6.1 24.8 27.9 6.0 .I 1.39 6.88 .8 27.8 

Ignitionloss -- '49.3 '45.9 '48.5 '47.0 '41.0 '43.9 '45.0 '50.3 '46.0 '41.2 '48.2 '47.81 '46.03 

Clau ------------ 2,4,93 0.6.94 4,4.92 0.3.95 1.6.91 4.3.91 0.4.93 0.4.94 0,3.95 3.5.91 4.4.91 5,0.94 6,0,90 

Magnesian Magnedan Dolanitic Magnerian dolomite Dolomite Magnedte Dolomite Ikdomitic 
Magnelite Dolomitic Dolomitic 

CaO/MgO --------- Magnesite 
dolomite dolomite magnedte magnesite magnesite magneaite - 

Warhingtm-Continued 

1341 1 3 %  1343 1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 

46Fz33-1 46F133-2 46F93-3 46F93-13 46F93-14 46F93-15 46F93-16 46F93-11 46F133-18 46F133-19 46F133-20 46F241-88 46Ffi1-79 

Insoluble ---------- '2.5 '0.9 '6.3 '2.9 '1.3 '0.5 '2.0 '4.5 '1.4 '3.6 '5.8 '1.41 '2.6 

AI,0s+FeP3 ------- 1.0 .8 2.6 1.0 1.5 1.2 1.1 .I 1.4 .4 1.8 .65 1.9 

MgO ------------- 23.8 20.9 19.6 21.1 16.8 24.1 33.2 21.6 25.3 20.2 21.9 None 41.4 

CaO ------------- 26.2 29.3 26.8 29.9 31.5 25.1 14.9 30.0 21.9 29.1 29.8 54.12 3.6 

Ignitionloss -------- '45.9 '46.8 '43.2 '43.6 '42.6 '47.5 '41.6 '43.0 '46.5 '45.2 '41.0 43.50 '47.9 

Total ------- C99.41 C98.71 C98.51 C98.53 C99.71 C99.61 C98.83 C99.81 C96.51 C98.53 [100.3] 99.74 C91.41 

Clan ------------ 1.3,95 0.2.96 2.8.89 1.3.91 5.4.90 0.1.96 0.3.95 3.2.90 0.4.92 3.1.94 3.5.85 0.3.97 0.5.92 

Magnedan 
CaO/MgO --------- Dolomite Calcareous Magneslan Dolomitic Magnedan Dolomitic 

dolomite 
dolomite dolanice Dolomite dolmite Dolomite Dolomite Calcite magnedte 

Washington-Continued 

A110' -- ---- -- ---- } 1.5 1.6 
Fe@' ------------ 
FeO - -- -- -- -- -- -- - -- --- - - ---- 
MgO ------------ 25.5 30.0 
CaO ------------- 24.9 16.9 
HtO+ ------------ ------ ------ 
Ignition loss -------, '46.8 '41.0 

Total ------- C99.91 C99.01 

------ ------ None 
42.5 46.2 42.07 

1.7 .6 1.69 

------ -,,,-- .1.94 
'49.1 49.9 '47.23 
-- 

C99.31 C98.11 100.00 

Clau ------------ 0,2.96 1,5.93 0.3.96 0,4.94 2.6.91 3.5.92 1.1.96 4.5.91 2.2.94 2.2.93 0.7.92 0.6.91 1.4.94 

Magnesian Magnelian 
CaO/MgO --------- dolomite dolomite Dolomite Dolomite Dolomite Magnedte Magnerire Magnedte Magnerite Magnedte Magnesite Magnelite Magnesite 

'includes silica and 

insoluble silicates. 

' s ~ o ~ .  
k a i n l y  SiOl. 

"iron and alumina. 

'~~0,. 

'BY difference. 

' ~ t  950.C. 

'cot. 
'Mainly Cot .  

'water above 110.C and 
undetermined, by difference. 



ANALYSES OF SAMPLES 

DESCRIPTNE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

1315 - 1318. Stevens County. Precambrian, Stensgar Dolomite. S& S W ~  sec. 36. Sample 
T. 30 N.. R. 37 E.. near town of Turk. Analyst, under direction of 1347. 34 ,,-,---,,,,-,,, [Dolomitic magneslte.] 
W. W. Holbrook. (Bennett. 1 W ,  p. 3-6,  9 ,  2, 21, pl. 1.) General 1348. 38 ,,,-,,,-,,,-,,, Dolomite. 
mineralogy. Outcrop sample. Tonnage estimated. Index map, geo- 1349. 48 ,--,,-,,,,--,-, Do. 
logic section. Possible use of magnesite: Source of magnesium for 1350. 52 -,,,,,-,,,,,,, - Do. 
light-metal construction [implied]. 1351. 59 ,,,,-,--,,,,,, Do. 

1315. Lab. No. 215. [Dolomite.] 
1316. Lab. No. 216. [Dolomitic magnesite.] 
1317. Lab. No. 211. [Dolomite.] 
1318. Lab. No. 299. [Dolomite.] 

1319. 1320. Stevens County. Stensgar Dolomite. SWf sec. 36. T. 30 N.. R. 37 E. 
Probably Turk deposit. ( Doerner and others, 1946, p. 2, 48; 
Campbell and Lwfbourow. 1951.) Magnesite. Mineralogy. Possible 
use: Production of magnesia. 

1321 - 1323. Stevens County. Stensgar Dolomite. Sec. 36, T. 30 N., R. 37 E., 
Turk area. Analyst. F. G .  Mehl. Samples 11-79. ( Bennett. 1941. 
p. 3. 12, 21. 23, 2, pl. 2.) Magnesite, coarse-grained. General 
mineralogy. Channel sample. Index and geologic maps. 

1324. County, formation. locality, analyst, reference, and maps as in samples 
1321- 1323. Sample 81. Dolomite. 

1325- 1338. Stevens County. Stensgar Dolomite. N W ~  sec. 10, T. 30 N., R. 38 E.. 
west and north of town of Springdale. U.S. Magnesite Co. area. 
Analyst, F.  G .  Mehl. (Bemiett. 1941, p. 3 ,  12, 19, 20, 23, g, 2, 
pl. 1.)  General: Magnesite intermixed with dolomite; from quarry; 
mineralogy, Index and geologic maps. Sample 1336: ( Campbell and 
Loofbcurow. 1962. p. F-3. F-8. G, F-45. pls. 1. 2.);  tollnage 
estimated; geologic sections, correlated columnar sections. 

Sample 
19 ,,,--,,,,,,,-,- 
27 -,----,,,----,- 
35 ,,, ---,, ,----,, 
37 ,-, ,--,, , ----,, 
40 -..- ----- - -----.. 
41 ,,--,,,,, ---,-, 
43 ,,,-,,,,,,,,-,- 
49 ,,,, ,,,-, -- ,,,, 
50 -,,-,---, -- , ,, , 
51 ,,-,,,,,,---,-- 
67 ,,-,,-,--,- ,, , 
64 ,,,,,,,,,,,,,,, 
70 ,-,,,--,,-,,,,, 
71 ----, -,,, ,-,,,, 

[Magnesite .] 
Do. 
Do. 
Do. 

[ Magnesian dolom~te.] 
[ Magnesite. ] 
[Magnesian dolomite.] 
[Dolomitic magnesite.] 
[ Magnesian dolomite .] 
[Dolomite. ] 
[ Magnesite. ] 
Dolomite. 
[Dolomitic magnesite.] 
[Magnesite.] 

1339, 1340. Stevens County. Stenrgar Dolomite. 18 miles west of Springdale. 
U.S. Magnesite Co. quarry. Analyst. Chase Palmer; collector. 
R. W. stone. Record 3226. ( ~ a ~ k  and Stone, 1921, p. 150,151; 
Wells. 1337, p. 62; Bennett and others, 1966, p. 227, 229.) Magne- 
site, crystalline. Use: Refractories [implied] . 
1339. N: corner scc. 10. T. 30 N.,  R. 38 E.( ?). From upper 40 ft  

of quarry. 
1340. [Possibly T.  30 N., R. 37 E.] Magnesite, 18 It in m~ddlc  of 

quarry. Use: Steel plants [impl~cd] . 

1341 - 1343. Stevens County. Stensgar Dolomite or Edua Dolomite. Sec. 17. 
T .  30 N . .  R. 38 E.. C. F. Allen area. Analyst. F. G.  hlehl. 
(Bennett, 1941, p. 3, 12, 21, 23, 2, 3, pl. 2.)  Dolomite, gray, 
fine-grained; contai~is veins of carbonate; magneritic In placer. 
Gcneral mineralogy. Index and geologic maps. 

1341. Sample 42. 
1342. Sample 57. 
1343. Sample 68. 

1344 - 1351. Stevens County. Stensgar Dolomite. Sec. 19, T .  30 N. . R. 38 E . ,  
Turk area. Analyst, F. G. Mehl. (Bennett. 1941, p. 3, 12. 22-24, 
25, pl. 2 . )  General m~ocralogy. Index and geologic maps. - 

Sample 
1344. 26 --,---,,,,,,,,- Dolomitc. 
1345. 28 -,,,-,,,,,,,,,, Do. 
1346. 30 ,,,,,-,,,,--,,, Do. 

1352. Stevens County. [Ste~ugar Dolunite.] S W ~  sec. 1,  T. 30 N., R. 40  E., 
3 miles m t h  and 1 .5  miles east of town of Valley, Jump Off la Lake. 
Analyst, A. A. Hammer. Lab. No. 62. ( Shedd, 1913, p. 1 2 3 . e .  
246. pl. 21.) Limestone, dark-gray , fine-grained; flinty appearance. 
Index map. Use: Lime. Possible use: Portland cement. 

- 1357. Stevens County. Stensgar Dolomite. N W ~  sec. 1. T. 31 N.. R. 39 E., 
Woodbury area. Analyst, F. G. Mehl. (Bennett, 1941, p. 3 ,  12, 16, 
23. 2 4 ,  2. pl. 1.)  General: Dolomite with some magnesite, from 
30 It face of old quarry; mineralogy. Index and geologic maps. 

Sample 
1353. 20 
1354. 22 
1355. 60 
1356. 62 
1357. 65 

1358, 1359. County. formation, analyst, reference. and maps as in sampler 1353- 
1357. SW corner, sec. 3, T .  31 N., R. 39 E.,  Phoenix area. 
General mineralogy. 

1358. Sample 20-A. Dolomite. 
1359. Sample 29. Magnesite. coarsely crystalline. 

1360. Stevens County. Stensgar Dolomite. Sec. 7,  T. 31 N., R. 39 E. 
Midnight deposit. Collector. Eugene Callaghan. Sample 8. 
( Campbell and Loofbourow. 1962. p. F-3. F-8. e. F-43. pls. 1. 
2.) Magnesite, dark, coarse-grained. Tonnage estimated. Index and 
geologic maps, geologic mctions, correlated columnar sections. 

1361. Stevens Ccunty . Magnesite, associated with Stensgar Dolomite. Secr. 8 .  
9 ,  T. 31 N., R. 39 E., 12 miles northwest of Valley. U.S. Marble ' 

Co. Analyst. R. W. Thatcher. (Shedd. 1903. p. 87. 91. 93-95. 135. 
137. 139, 142; Whitwell and Patty. 1921. p.  12. 18. 23. 27. 28, 46. 
47, pl. 2 . )  [Magnesite] limestone, black, coarse~cry$tal l ine;  200 h 
thick. Bulk density 2.908. Tonnage estimated. lndex and geologic 
map, gcologic sectlons. Physical properties. 

1362. 1363. Stevens County. Stensgar Dolomite. T. 31 N., R.  39 E. Collector. 
Eugene Callaghan. ( Campbell and Loofbourow. 1962, p. F-3, F-4. 
F-8, E. F-40. F-43, pls. 1. 2.)  Index and gcologic maps, geo- 
logic sections. correlated columnar sections. 

1362. Sec. 9 .  Northwest Magnesite Co.. Keystonc quarry. Sample 6 .  
Magneslte, dark-gray to almost black. Use: Refractories. 

1363. Secr. 17, 18. Double Eagle depos~t. Sample 7. Magnes~tc, 
dark-gray to black, coarse-grained. Former use: Plastic 
magnesla. 

1364, 1365. Stevens County. Stelhgar Dolomite. Sec. 18, T. 31 N., R .  39 E 
Crosby deposit. Index and geologic maps. 

1364. N a  SW: sec. 18. Analyst, F .  G. Mehl. Sample 32. ( Bennett, 
1941, p. 3 ,  12. 18, 23, 2, pl. 1.)  Magnes~te, pink to red, 
finely crystalli~~e. General mineralogy. 

1365. Collector, Eugene Callaghan. Sample 10. ( Campbell and 
Lwfbourow, 1962, p. F-3, F-8, e, F-43, pls. 1, 2 . )  
Magnesite, red, f~ne-gra~ncd.  Tonnage est~mated. Geologic 
sectlons. correlated co1um:lar sectlolls. 

1366. Stevens County. Magnesite, associated w ~ t h  Stensgar Dolomite. Sec. 19. 
T. 31 N., R. 39 E., west of Valley, near Red Marble quarry. Aoalyst, 
R. W. Thatcher. Sample 4 .  ( Shedd, 1903, p. 97, 98-100, 137, 142; 
Whitwell and Patty. 1921. p. 12. 2. 23. 27. 28. pl. 2 . )  Magnesito; 
p~nk ,  coarse-grained. Bulk density 2.858. Tonnage e,timated. Index 
and gcolog~c map, geologic scct io~~s.  Physical tests. Use for area: 
Rcfractorics. Possible use: Dimcnsloo stone. 
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Table 1 0 . - A 4  

Chemical analyses-Continued 

l u b  '4.27 3.5 '2.3 '2.3 '1.5 '5.4 '2.2 '4.5 '3.1 '1.6 '2.3 '0.9 '3.9 
A1@, +Fe& ------- '.la '.I 1.4 .8 .6 1.0 .6 1.1 .9 .I .9 .8 .9 
M , ,  45.02 45.1 44.1 45.0 44.9 43.3 45.0 44.0 44.3 45.2 44.7 '24.7 22.0 
G O  ----------,-- 1.07 .2 .5 .1 1.4 1.1 .1 .1 .6 .5 .3 20.9 29.3 
lgnidonlop --,--,,, '49.51 49.8 '50.1 '50.5 '51.0 '48.1 '50.7 '49.3 '49.9 '50.8 '50.4 '45.3 '45.1 

Total -----,-- 100.65 C99.31 C98.43 r98.71 C99.41 C98.91 C98.63 C99.01 C98.81 C98.81 C98.61 C92.61 C101.23 

Clar  -------,-,-- 4.0.95 (2.2)95 0.5.93 1.3.94 0.2.96 4,3.92 1.3,94 3,4.92 2.3.94 0.3.95 1.4.94 0.3.89 2.3.94 

CaO/MgO ------,-- M a p r i t e  Magnedte Magnedte Magnedte Magnedte Magnedte Magncdte Magnedte Magnetite Magne~ite Magnesite 
dolomite 

Washington-Continued 

I o l u b  , '3.8 f6.9 '1.5 '3.1 '3.3 '2.2 '4.6 '0.9 '1.58 '2.25 5.33 2.07 '0.46 

AI@,+Fc& ,,--,,- 2.8 1.0 1.4 1.6 1.4 1.4 2. $ 1.6 '1.78 1.16 '1.01 '1.03 '1.01 

MgO ,---------,-- 20.0 '21.8 '22.3 '21.2 '24.4 '21.6 '20.v '31.0 1.23 45.98 43.52 44.50 46.23 

CaO ---------,,-, 28.2 27.3 29.4 29.0 25.5 29.5 28.9 20.6 54.02 1.31 .35 1.02 .31 

Ignition lop ----,,-, '43.8 '43.1 '45.3 '44.1 '45.4 '45.3 '43.7 '45.9 41.38 '49.30 '47.91 '41.91 '50.32 
-- - 

Total ,,--,-- C98.61 C1OO.l J C99.91 C99.6 J 100.0 100.0 100.0 100.0 99.99 [100.00] C98.121 C96.531 98.33 

Claw --,--------- 0.7.91 5.3.89 0.3.94 0,5,93 1,4.93 0,4,94 1,6,9O 0.2.93 0.3.93 0.3.94 (5.0)92 (2,0)92 0.0.96 

CaO/M@--------- Dolomite Dolomite Dolomite Dolomite y:::," Magncdte Dolomite y::z Calcite Magnedte Magncdte Magnedte Magncaite - 

41-298 41-101 

SiO' --,------,,- 1.56 1.85 
Al@,+Fe@: -,---- '1.28 '.88 
MgO --,--------- 45.24 45.20 
CaO - - , - - - - - - - , - .31 1.74 
Ignidon l o r  ------- ---,-- '49.70 

CaO/M@ -------- Magncdte Magncdte Dolomlte Dolomite Dolomite Dolomite Dolomlte Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 

Washington-Continued 

AlZO' tFe@' U---,-- .69 .60 1.14 .48 .42 .82 .93 .86 .64 .99 .92 .58 .84 

M ~ O '  -----,--,,- 20.18 21.39 19.74 21.29 20.91 20.17 18.41 19.40 19.94 18.61 19.43 19.65 17.48 

CaO -----,---,-- 31.55 30.42 31.20 30.62 30.22 31.50 30.45 31.20 31.45 30.70 31.35 30.85 30.45 

o n  lop ' , -  46.18 47.15 . 46.02 47.17 45.95 46.19 44.11 45.64 46.55 44.42 45.84 45.72 43.05 

CaO/MgO---,--,- - Dolanite Dolomite Dolanite Dolomite Dolanlte 
-. 

l s i q .  

'h4ainly S i q .  

'F~o. 

' ko,. 
'B~ difference. 

'cQ. 

' ~ a i n l ~  CQ. 

' ~ a * ( H p a n d C W .  

'lntoluble . ' Alao rrpaced as inroluble . 
'UO~ and alumina. 
'9~-1.000%; a h  Called C 4 .  



ANALYSES O F  SAMPLES 

DESCRlPTlVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

1367. Stevens County. Precambrian, magnesite, associated with Stensgar 200 ft thick. Tonnage estimated. Index and geologic maps, geologic 
Dolomite. Secs. 24. 25, T. 31 N . .  R. 38 E.. about 15 miles west of sections. Use: hularing and accoustical b o d ,  chemical, caustic 
town of Valley. American Mineral Production Co., Red Marble quarry. magnesite for use in plastics, refractories. Possible use: Production of 
Analyst, QLue Palmer; collector, R. W. Stone. Record 3220. light-weight metal alloys. Sore1 cement. 
( Whimll  ud Pany. 1921. p. 12.16. 23. 27. 28. 52, 53, pl. 2; 
hdu. 1934. p. 1086. 1087.1088; Wells. 1937. p. 62.) Deposit: 1390. [SWf sec. 30.1 Analyst, Chase Palmer; collector, 
hgnesite, reddish:brown to role-red. from coarsely crystalline to a R. W. Stone. Record 3228. ( Dolman. 1920. p. 176-179. 
fine groundmass; pabably more dun 300 ft thick. Tonnage utimated. 182-184; Wells. 1937. p. 62; Hodge, 1938b. p. 3, 34- 
Index d geologic map. geologic sections. General use: Insulating 36. 43, 44. 51.) 
and accoustical board, chemical; caustic magnesite for use in plastics. 1391. ( Whiwell and Patty, 1921, p. 12,L5, 23. 27, 28, 41, 49, 50, 

pl. 2; Lades. 1934, p. 1084-1088.) 
1368. Stevens County. Stenagar Dolomite. Sec. 25, T. 31 N. .  R. 38 E. 1392. Analyst. Chase Palmer; collector. R. W. Stone. Record 3220. 

Northwest bgnesite Co. . Red Muble quarry. Collector. ( Wells, 1937, p. 62; Hodge, 1938b, p. 3 6 . 2 ,  43, 51, 
Wgene Callaghan. Sample 11. ( Campbell and Loofbourow. 1962. pl. 2.) 
p. F-3, F-8. F-16. E. F-44, F-45, pk. 1. 2.) hgnedte .  red or 
pink. Tonnage estimated. Index and geologic maps, geologic sections, 1393, 1394. Stevens County. Sec. 30, T. 32 N., R. 40 E.. 5 miles from Chewelah. 
detailed measured section, correlated columnar sectio~u. Use: Refrac- Northwest Mamesite Co.. Finch quarry. ( Dolman, 1920, p. 9 - 1 7 9 ,  
tories. 182- 184.) Tonnage estimated. Index and geologic maps. geologic 

sections. Use: Refractories. Possible use: Production of light-weight 
1369 - 1377. Stevens County. Stensgar Dolomite. SE corner sec. 24. T. 31 N.. metal alloys. Sore1 cement, chemical, insulation material. 

R 38 E., Red Marble area. Analyst, F. G. Mehl. ( Bennett, 1941, 
p. 3. 12, 18, 19, 23.26, pl. 1.) hgnwite ,  various colon, coarse 1393. [Prabably Stensgar Dolomite.] N W ~  sec. 30. Sample 15. 
d finely crystalline. General mineralogy. Outcrop sample. Index (Hodge, 1938b. p. 2. 15, 34-36. 43, 46, 51.) Magnesite, 
md geologic map. white, gray, pink, or nearly black; part laminated, part 

massive; crystalline. from very fine to very coarse grained; 

1378, 1379. Cwnry, formation, analysr. and maps as in umples1369-1377. 
T. 31 N., R. 38 E., Red Marble area. ( Bennett, 1941, p. 3, 12, 23, 
24, pl. 1.) General mineralogy. - 
1378. Sec. 24. Sample 8. Ct4agneri.n dolomite.] 
1379. Sec. 25. Sample 39. [Dolomite.] 

1380- 1386. County, formation, locality. analyst, reference. a d  m a p  as in ump lu  
1378. 1379. [Dolomite except where noted] light-bluish-gray, fine- 
grained to den% weathen light gray. General mineralogy. Outcrop 
samples. 

1380. S W ~  ree. 25. Sample 18. 
1381 - 1386. NE corner sec. 35. Samples 1-3. 5-7. 

1384. [bgoesidn dolomite.] 
1385. [Magnesite.] 

1387. County, formation, locality, analyst, reference, and maps as in samples 
1378. 1379. Sec. 36. Sample 9. [Magnesian dolomite.] 

1388. Stevena County. [Stensgar Dolomite.] SG sec. 36. T. 31 N.. 
R. 40 E., 3 miles m t h  and 1.5 miles east of Valley, Jump Off loe 
Lake. Analyst, A. A. Hammer. Sample 52. ( Shedd, 1913. p. 123, 
124. 245, pl. 21; Mills. 1962. p. 158. 160 -E . )  Limestone. dark- - 
blue, compact. Tounage utimatrrt. M e x  and geologic maps. Use: 
Lime. Possible use: Portlud cement, miucral filler, prlp a d  paper 
induruy . 

1389. Stevens County. Stensgar Dolomite. [sW: SWf sec. 30. T. 32 N.. 
R. 40 E., Allen and Moss quarries; NW: N W ~  sec. 1. T. 31 N.. 
R. 39 E., Woodbury quarry; and (or) N g  NG sec. 25, T. 31 N., 
R. 38 E.. Red Marble quarry. 1 American Mineral Production Co. 
(Weaver. 1920. p. 321. 322. 324. 330.331. pl. 1.) Magnesite. 
T o ~ a g e  estimated. hdex and geologic map, geologic sections. 
General use: Cemcnt, paper industry, plaster. refractories, riling. 

1390 - 1392. Stevens County. Stcnsgar Dolomite. Sec. 30. T. 32 N., R. 40 E.. 
5 miles from town of Cllewelah. American Mineral Production Co.. 
Allen quarry. General: Magnesite, crystalline, massive; averages 

1394. Magnesite. associated with Stensgar Dolomite. S W ~  N W ~  
sec. 30. Analyst. Chase Palmer; collector, R.  W. Stone. 
Record 3228. ( Whiwell and Patty. 1921. p. 12.15, 23. 27. 
28. 41, 42, pl. 2.) General: M.~gnesite, crysta!.line, mas- 
sive. bedded; more than 250 ft thick. 

1395. Stevens County. Stemgar Dolomite. N E ~  N& sec. 32. T. 33 N.. 
R. 40 E.. 4.7 miles northwest of Chewelah. Abandoned quarry. Col- 
lector, C. F. Deiss. Sample 2. ( Campbell a d  Lo~hmrow, 1962. 
p. F-3. F-13-15, E, pls. 1. 2.) Dolomite. Index a d  geologic 
maps, geologic sections, detailed measured section, correlated colum- 
n&r sections. 

1396. Stevens County . Cunbrian. Old Dominion Limestone. SWf SWf sec. 8, 
T. 33 N . , R. 39 E.. northwest of town of Addy , headwaters of Stranger 
Creek. Anrlys, A. A. Hammer. Sample 61. ( Shedd, 1913, p. 130, 
131.~ .p1 .21;  MIUS. 1962, p.164.) [Dolomite] limestone. white a 
light-gray, coarse; deporit at least 5Oft thick. Mex  map. Use: None. 

1397 - 1404. Stevens County. Lower part of Old Dominio~l Limestone. T. 33 N.. 
R. 39 E.. northwest of Mdy. Owner. A. B. Lind. ( Be~mnett. 1944. 
p. 6-8.31.33-35.p1.12; Bennett. 1945, p. 3.) Deposit: Dolomite, 
light- gray or gray, fine- m medium-grained; 2,000 ft exposed. Fresh 
sample from outcrop, fragments taken every 5ft usually for a length of 
50 ft. Tonnage estimated. Index and geologic maps. Porribleuse: Gm- 
era1 rues of dolomite: source of magnesia, refractories, crushed stale. 

1397 - 1402. N W ~  NW: sec. 13. Samples 544-549. 
1403. 1404. N a  ~d scc. 14. Samplcs 550. 551. 

1405 - 1418. Stevens County. Old Dominion Limestone. T. 34 N.. R. 38 E.. about 
11 miles northwest of Addy. (Bennett. 1944, p. 6-8. 31-33, pl. 10; 
Bennett, 1945, p . 5 . )  Deposit: Dolomite, light-gray to white, some 
buding, medium to coarsely crystalline. Fresh sample from outcrop. 
fragmenu taken every 5 A, uarally for a length of 50 ft. Tonnage 
esrimated. Index and geologic maps. Former use: Building stone. 
Pasible use: General luer of dolomite; refractories, crushed stone; for 
thole analyses with more than 20 percent MgO, source of magnesia. 

1405 - 1409. S E ~  S W ~  sec. 26. Samplcs 526-533. 
1410 - 1416. NW: N& sec. 35. Owner. W. G. Mcrryweather. 

Samples 501-507. 
1417. 1418. NaNWf sec. 35. Owner. W. G .  Merryweather. 

Samples 513, 514. 
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Table 10.-Analyses of samples from Washington contalnlng more than 90 percent carbonate (Group Fdcommon-rock category-cont~nued 
-- - - - - - - - - - ----- -- 

Chernlcal analyses-Continued 

-. 
Washington-Continued - 

1419 1420 1421 1422 1423 1424 1425 1426 1427 1428 1429 1430 1431 
46~f13-19 4 6 ~ ~ 4 3 - 2 0  46F,43-21 46~f13-22 46F143-23 4 6 ~ 3 - 2 4  46F143-25 46Ffi3-26 46443-21 46F143-28 46F143-29 46Fz43-30 46F143-31 

S t 4  ------------ 0 .I0 1.02 0.58 0.31 0.48 0.40 '0.60 0.90 '0.68 0.52 0.22 0.34 0.36 
AIP, + F ~ o , '  ------ .59 .54 .26 .72 .I5 .62 .38 .66 .42 .36 .94 .I0 .34 

M ~ O '  ----------- 20.19 20.16 20.58 20.73 20.27 20.43 21.28 20.26 21.40 20.55 20.39 20.42 21.58 
CaO ----,- 31.60 31.50 31.45 31.15 31.55 31.50 31.01 31.40 30.82 31.45 31.50 31.50 30.88 
I g n ~ t ~ o n  loss' ------ 46.92 46.78 47.13 47.09 46.95 4!,05 46.73 46.78 46.68 _ _ 41.12 47.04 46.95 46.84 

- 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Class ----,-,----- 0.1.99 0.2.98 0,1.99 0.1,99 0.1,99 0.1.99 0.1.98 0.2.98 0.1.98 0.1.99 .0,0.99 0.1,99 0.1.98 
C a O / M g O  -------- Dolomlte Dolom~te Dolomlte Dolomlte Dolom~te Dolom~te Dolomite Dolomlte Dolomite Dolomlte Dolom~te Dolomlte Dolom~te --- - - - -- . . - - ----- -- -= -=-- -- =&----- - -=-= 

-- -- - Was.ton-Cmnnued - 
1432 1433 1434 1435 1436 1431- - 1438 1439 lm - 1 4 4 1  1@2 -1 r M - - - r  - 

46FI 46FI 46FI 46Ft 46Ft 46F1 46FI 46F1 46FI 46F1 46Fr 46FI 46F2 

AIQa ----------- 
FezO1 ----- -- ---- ] ' I  '1.16 '1.34 l.96 

FeO ------------ ------ ------ ------ ------ 
MgO ------------ '19.18 '18.20 '18.49 '20.47 
CaO ------------ 31.15 31.00 31.20 31.30 

- - 
I g n i t ~ m  loss -------- '45.37 '44.36 '44.60 '46.92 - 

Total ------- 100.00 100.00 100.00 100.00 

l.64 

------ 
'20.20 
31.70 

------ 
'41 .02 -- 
100.00 
O,l.99 

Dolomite 
-: ... . .- - 

Calcite Calcite Calcite 

'.43 

------ 
1.82 

53.39 
.004 

'43.71 
'C99.781 
0.1.99 

Calcite 

Washington-Continued 
--T&59 -- iGl%-Z;i55 -----EX 1457 I446 1447, 1448 1449 1450 1451 1452 _ -  1445 - 

46FI 46Ft 46FI 46FI 46FI 46Ft 46Ft 46FI 46F1 46Ft 46F2 46F1 46Fl 
42-32 44233 42-34 41-292 41-236 44_1:241_ 41-241-- 41-24> 41-232 42-40 42-39 - 4 2 - 3 5 4 2 - 3 6  

s l a  ------------ 0.34 0.53 0.46 0.38 1.56 0.98 1.89 0.82 0.82 1.99 2.21 2.80 1.93 

A I P I  ----------- ) '.37 . 5 0  '.40 .28 ----, } 4 '1.00 '1.60 '1.17 
F~zOS -- -- -- -- ---- Trace ------ Trace 
FeO ------------------ ------------ ------------------  Trace ------ Trace ------ - - - - - - - - - - - - - - - - - -  
MgO ------------ 1.38 1.82 .87 2.03 1.12 1.25 10.05 .I0 19.02 1.18 .59 .69 .56 
C a O -  53.84 52.97 54.51 54.06 54.62 53.96 43.60 54.81 32.77 52.76 53.23 52.42 53.42 
pzos - - - - - - - - - - - - .004 .005 .004 ------ ------ ------ ------ ------ ------ .012 .010 .006 .008 

I g n ~ t ~ o n  loss ------- '43.74 '43.84 '43.67 43.15 42.34 643.76 644.63 '43.56 '46.73 '42.64 '42.63 '41.96 '42.65 
Total ------- 'C99.671 'C99.661 '[99.91] '99.90 100.28 99.95 B100.17 99.89 99.97 C99.721 799.671 399.481-"~<= 

Class ------------ 0,1,99 0,1,98 0,1,99 0.1,97 0.2.95 1,0,99 2.0.98 1.0.99 0.1.99 0.3,96 1.3,96 0.5.94 0.3.96 

Magnesian 
CaO/MgO--------- Calcite Calcite Calcite Calcite Calcite Calcite calcite calci te  Calcareou' Calcite Calcite Calcite Calcite 

-. 
dolomite 

- - . .-. --=------ - 
. W ashin tFniOn?6ued 

1 1  14 14 1 6-----7366--r46?--1468- 14 Tm-'- 1458 1459 ?g--..- 
-46~1, 46F. 46Fr 46F, 46F1 46Fx 46Fz 46Ft 4 6 4  46Ft 46Ft 

42-37 --- 
S i 4  ------------ 3.06 
Altoa +FyO$ ------- '1.67 
MgO ----------,- .76 
CaO ------------ 51.99 
P20r - - - - - - - - - - - - .008 
Ignition loss ------- '42.11 

Total ------- - 9 x  
Class ------------ 0.5.94 

Magnestan Calcite Calcite C.lcite Magoeuan Magner~an Magnestan Magnesian Magoesian 
CaO/MgO --------- Calc~ te  

calclte 
Ca lc~ te  Dolomite Dolornlte 

-- - -- - . - - calcite c a l c ~ t e  calclte calcite calclte -- -- --. -- - - - -- -- 
See following page for founaes.  

Specaochemical analyses 

C The metallic elements not detected in the specnochemical analysis: LirO.BeO.BlOa,KtO.Scl~4VIO,,NiO,CoO,ZnO,G~Ol,Ge~4A~OI,YlOI,ZrQqN~Os,MoOa,R~,Rh,Pd,CdO, 

I ~ Q , ~ ~ ~ , ~ ~ ~ . ~ ~ ~ , T ~ ~ . C ~ ~ ~ , L % O S . C ~ ~ ~ R ~ O I ~ N ~ O ~ . ~ ~ ~ ~ ~ . E ~ ~ ~ , G ~ O ~ , T ~ ~ ~ ~ ~ ~ , H ~ , E ~ ~ ~ . T ~ ~ O ~ ~ Y ~ ~ , L ~ ~ O ~ ~ H Q . T ~ O , ~ W ~ ~ R ~ ~ O ~ ~ ~ ~ ~ ~ Y ~ ~ A ~ ~ T ~ ~ ~ I ~  - -  - 

P b O , B i t O a T h ~ U Q  sample 1467. K ~ O =  1.50 percent. vlos= 0.003 percent, N ~ O  = o .OOipercent. 21% = 0.006 percent] 
- 

1443 1 4 4 4 7 & -  1447 1454 1455 1456 1457 1458 1459 

crlo' ........................... ------ ------ ------ -----, 
MnO ............................ .02 .02 .014 .024 
CuO ............................ .0014 .0018 .00099 .0010 
St0 ..................... ------- .0096 .O 12 .013 .0096 



ANALYSES O F  SAMPLES 

Sacnochemical analvrs--Continued . - 
1460 1466 1467 1468 1469 mio .-466-46.-468 1 1 7  1 1469 

NatO ------------------- ------ ------ 0.11 ------ ------ CuO -------,---- 0.0053 0.0095 0.0024 0.0052 0.0021 

Footnotes of analyses on preceding page: 

'ALSO reported as insoluble. 'Sample dried a t  11P-11PC; 99.86 percent in text. 

'Iron and alumina. ignition loss 1.00P- 1.1WC. 'OH@- at 1 1 ~ ~ .  trace. 

'By difference. 'A composite of sampler 1443-1447 con- "A composite of samples 1455-1458 

'95~-l,OOODC; also called COI. tained N a p =  135 ppm. K p  =490 ppm. contained N a p  =225 ppm. K p  =660 ppm, 

%a. Ti% = <30 ppm, S = 63 ppm. TiOI = 270 ppm , S = 25 ppm. 

(tor. 
DBCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Walington-Continued Washington-Continued 

1419 - 1438. Stevens County. Cambrian. Old Dominion Limertone. Sec. 35. 1453. Stevens County . Cambriad ?). Northpon Limestone( Mills. 1962, p.103. 

T.  34 N.. R. 38 E., about 11 miles northwest of town d Addy. k s .  13. 18. T. 35 N.. L. 39. 40 E., about 4 miles east of Colville. 

(Bennett. 1 W .  p. 6-8. 31-33, pl. 10; knne t t .  1W5. p. 2.) Standard Marble-Onyx Co. Analyst. R. W. Thatcher. ( Shedd, 1903, 

Deposit: Dolomite. Light-gray to white. some banding, medium to p. 119. 20, 137, 142; Shedd, 1913, p. 134, 135, 246, pl. 21.) 

coarsely crystalline. Freah s m p l e  from outcrop, fragmenu taken every [Calcareous dolomite] rmgnerian limestone, light-gray . massive; 

5 f t ,  usually for a length of 50 ft. Tonnage estimated. Index and geo- uniform in texture; 100 h exposed. Bulk density 2.873. M e x  map. 

logic m a p .  Former use: Building stone. Pouible use: General used Thin-section description. physical properties. 

of dolomite; refractories, crushed stone; for those analyres with more 145rl- 1460. Srevelu County. Northport Limestone. NWfN& set. 21, T. 35 N , ,  
than 20 percent MgO, source of magnesia. R. 39 E.. 1 mile south of Colville. Hoeft property. Analyst, undu 
1419 - 1434. N E ~  N W ~  sec. 35. Ownu. W. G. Merryweather. supervision of Mark Adms; specuochemical analyst, C. E. Harvey. 

Sample 
1427. %!? ( Mills, 1962, p. 12, 13, 173, 175, 176, 248, 259, 284, pls. 1, 6.) 

1419. 518 Limestone, gray, fine- to medium-grained. Chip sample from outcrop. 
1420. 517 1428. 525 Tonnage estimated. Index and geologic maps. Possible use: Portland 
1421. 518 1429. 528 cement. 
1422. 519 1430. 529 Sample Sample 
1423. 520 1431. 530 1454. S-70 1458. S- 76 
1424. 521 1432. 540 1465. S-72 1469. S-112 
1425. 522 1433. 541 1456. 5-13 1460. S-113 
1426. 523 1434. 543 14S7. S-W 

1435 - 1438. S& N W ~  sec. 35. Sam~les  534-537. --. .-.- . . 
1461 - 1465. Stevens County. Northport Limestone. Robably sec. 21, T. 35 N.. 

1439, 1440. Stevens County. Old Dominion Limestme. Secs. 26. 27. 34. 35. R. 39 E.. 1.5 miles south of Colville. Hams ranch. Analyst. 
T.  34 N., R. 38 E.. about 7 miles southwest of town of Colville. A. A. Hammer. (Shedd. 1913. p. 132, 133, 245, 246, pl. 21; 
Frystal Marble Co. Analyst. R. W. Thatcher. Lab. Nos. 67. 68. Mills. 1962, p. 173.114-176.) Tonnage estimated. Index and geo- 
( Shedd. 1903, p. 113,114-116, 137. 139. 140. 142; Weitz. 1942. l w c  maps. Possible use: Portland cement. 
p. 2. 75, 2, 82; Mills, 1962, p. 164.) Dolomite, coarsely crystal- 1461. 1462. Samples 53. 54. Limestone. dark-gray to black. fine- 
line. Index maps. Porrible use: Source of magnesium, refractories. ~rained,  crystalline. Surface sample. 

1441, 1442. Steven# County. Old Dominion Limestone. [Ts. 36, 37, N., R. 40 E.] , 
about 16 miles northeast of Colville. Colville Marble Co. Analyst. 
R.W. Thatcher. ( Shedd. 1903, p. 120.121.142; Mills, 1962, p.xO.) 
1441. ( Eckel, 1905. p. 324. 325.) Limestone, white, crystalline. 

Use: [Dimension stone]. Possible use: Portland cement. 
1442. ( Shedd. 1913. p. 137. 246, pl. 21.) Marble. very dark gray. 

coarse- to fine-grained. Index map. Use: Portland cement 
[implied]. 

1443 - 1447. Stevens County. Cambrian. Maitlen Phyllite. Reeves Limestone Member. 
Sec. 35. T.  40 N., R. 41 E. Cedar Lake deposit. Analyst, under 
supervision of Mark Adamr: spectrochemical analyst. C. E. Harvey. 
( Mills, 1962, p. 12, 13, 62, 68-10. 250, 262, 264, pl. 1.) Limestone, 
white to cream-white, medium- to coarse-grained, well-bedded; 
1,000 ft exposed. Chip sample from outcrop. Tonnage est~mated. 
Index and geologic maps. Possible use: Portland cement, mineral 
filler, pulp and paper i~dustry . 
1443 - 1446. NI S& sec. 35. Samples S-163 to S-166. 

1447. W! S& sec. 35. Sample 5-167. 

1448, 1449. Stevens County. Cambrian. Metaline Limestone. [T. 36 N.. R. 37 E.] . 
about 2 miles south of town of Kettle Falls. Fish ranch. Analyst. 
A. A. Hammer. Samples 42. 43. ( Shedd. 1913, p. 42. la. E. 
pl. 21; Mills. 1962, p. 143-146.) Limestone. Index map. Former 
use: Lime. 
1448. Limestone, gray, crystalline, stratified. 

1450- 1452. Stevens County. Cambrian. Clugston Creek Limestone. Secs. 1. 12. 
T. 37 N.. R. 39 E.. 8.5 milcs from town of Bossburg. Keystone 
Marble Co. Analyst, R. W .  Thatcher. ( Shedd, 1903, p. 116, 117, 
137. 139. 140.142; Mills. 1962. p. 111.) Possible use: Dimension 
stone [implied]. 
1450. [Limestonc] marble. white. massive. coarse-grained. Bulk 

density 2.724. Thin-section description, physical properties. 

1451. Marble, dark-gray to black, massive. Thin-section dcscr~ption. 
1452. Limestone, marble, gray, massive. Thin-section description, 

physical tests. 

1463- 1465. ~imestone, dark: contaills calcite.  or another cnaly- 
sir from same drill hole. see sample 421. group F1.1 
1463. Sample 72; depth 80 ft. 
1464. Sample 71; depth 60 ft. 
1465. Sample 69; depth 20 h . 

1466. Stevens County. Northport Limestone. s E ~  N E ~  sec. 26. T .  36 N., 
R. 39 E.. about 5 miles northeast of Colville. Analyst, under wper- 
vision of Mark Adams; rpectrnchemical analyst. C. E. Harvey. 
Sample S-114. ( Mills, 1962, p. 12, 13, 165, 167, 168. 249, 261, 
264, pls. 1, 6.) Limestonc, light-gray, fine-grained, well-beddcd; 
23 h sampled. Chip sample from outcrop. Index and geologic m a p .  
Possible use: None, rock impure. 

1467. County, formation, analysts, reference, maps, and use as in sample 
1466. N W ~  sec. 35, T .  36 N.. R. 39 E.. 3 miles north of Colville. 
Sample S-120. Limestone, dark-gray to black, fine-grained, medium- 
bedded, argillaceous; contains layers of dolomitic L~mestone. Chip 
sample from outcrop. 

1468. County, formation. analysu, and m a p  as in sample 1466. N W ~  ~d 
sec. 13. T.  37 N., R. 39 E.. about 14 miles from Colville. Jefferson 
Marble. Mining, and Milling Co.. abandoned quarry. Sample S-23. 
( Mills, 1962, p, 12, 13, 171, 172, 247. 258, 284, pb. 1, 6.) Lime- 
stme, white to pinkish-white, medium-grained; weathers white to pale 
yellow; contains mica and dolomite. Chip sample from outcrop. Pos- 
sible use: Portland cement; dcposlt too remote for devel&ment. 

1469. 1470. StevenoCounty. Northpon Limestone. k c .  17. T. 38 N..  R. 37 E.. 
near town of Barstow. Analyst, under supervision of Mark Adams. 
( Mills, 1962, p. 12. 13, 133, 134, 249, 262, 264, pl. 1.) Dolomite, 
white to browoirh-white, fine-grained, massive to moderately well 
bedded; weathers gray: contai~ls quartz and tremolite. Chip sample 
from outcrop. Index and geologic map. Possible use: None, rock 
impure. 
1469. NEfNwf sec. 17. Spectrochcmical analyst, C. E. Harvey. 

Sample S- 147. 
1470. SW: N W ~  sec. 17. Sample 5-146. 
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Table 10.-Analyses of samples from Washington contalnlng m a e  than 90 percent carbonate (Group FI), common-rock category-Cont~nued 

ignition loss',----,- 45.93 45.72 40.94 41.90 42.47 42.69 42.73 43.44 43.70 43 .~3-  43.78 43.64 43.62 
Total ------- ClOO.151 C98.751 C100.131 C99.721 C99.721 C99.723 C99.801 C100.681 C100.231 C99.281 C99.091 c99.063 C100.011 

Class ----------,- 0.1,98 0.1,96 2,6.92 1,5.93 1.2.96 1.2.95 1.3.95 0.1.98 1,1.98 0,1,98 1.0,97 1,0,97 1,1,98 

Magnerian Magneuan Magnes~an Magnes~an Magnea~an Magnes~an Magnesian 

- 
1 4 8 4 1 4 8 5 -  - -- 1466 1487 1488 -?489 1490 1491 1492 1493 1494 1495 1496 
46Fr 46Ft 46FI 46F1 46Fr 46FI 46F2 46Ft 46F2 46FI 46Ft 46FI 46F1 

- 42-52- -- 2 - 5 L  42-57 42-58 41-246 42-65 _ 42-66 42-64 4212 42-68 42% 43-136 43-140 
SlG ----------,- 0.64 1.62 0.75 1.42 1.00 0.72 0.65 0.45 0.38 0.38 6.8 7.8 9.0 
&% - - - - - - - - - - - - .30 .28 .21 .15 ------ .80 .23 .27 .15 .22 ------ ------ ------ 
MgO ----------,- 4.98 7.03 4.16 2.41 1.60 3.00 1.20 .38 .56 .I6 13.9 18.6 18.1 
CaO -----,----,- 49.98 46.73 51.16 52.40 53.96 51.23 54.18 54.97 55.34 55.21 35.2 29.0 26.5 
HlO- ---------,- ------ ------ ------ ------  race ----,- ------ ------ ------ ------ ------ ------ ------ 
PI% - - - - - - - - - - - .014 .004 .007 .005 ------ .006 .011 .006 .018 .008 ------ ------ ------ 
Ag ,----------,, ------ ------ ------ ------ ------ ----,- ------ ------ ------ ------ .42 Trace 1.22 
Au ------------------- -----, ---,-- -----, ------ ------ ------ ------ ------ ------ Trace Trace Trace 

Pb -----------,-----------------------------------,---,--------------------- <.05 <.05 .80 
Ignition loa ------- '44.06 '43.98 '44.18 '43.31 '43.21- '43.06 '42..6-. . .'43.54 '43.44 '43.26 -7-y,- ------ ------ 

Total,----,- C99.971 C99.641 C100.471 C99.701 99.63 r ~ 9 ~ 6 2 ~ - ~ 6 . 9 1 1  C99.621 C99.891 C99.841 C56.61 C55.51 C58.01 

Magner~an Magnesian Magnerlm Magneuan 
CaO/Mgo -------- calcite calc~te Calcite calclte 

~ a c i r e  Mr:Fz ~ a l c i t e  Calc~te Calcite Calcite Calcareous d o l o m i t e E ~ t e  Dolomite 

w a $ h 1 n g t m - =  
-------- - 

-- 
1497 1498 1499 2 5 0 0  1501 1502 1503 1504 1505 1506 1507 1508 1509 

46FI 46FI 46Fr 46FI 46Fr 46FI 46F1 46FI 46Fl 46F1 46Fr 46Ft 46Fr 

Mgo -- ------ -- -- 
CaO ----------,- 
Ag ------------- 
Zn ------------- 
Pb -- - - - - - -- --, - - 

T a a l  - ---- -- 
Clan -- ---- -- - - ,- 

20.5 20.5 
31.6 31.2 

Trace Trace 
.005 .005 

<.05 c.05 
<.05 <.05 

L58.91 C58.01 
7.0.86 6.0.88 

19.5 20.2 20.5 
28.2 28.8 29.5 

Trace Trace Trace 
T ~ a c e  Trace Trace 

c.05 <.05 <.05 
<.05 <.05 <.05- 

c51.53 L55.63 G . 5 1  
10.0.89 6,0,93 4.0.95 

17.8 
29.3 

Trace 
Trace 

.60 
<.05 -- 

C55.61 
8.0.90 

17.7 
28.6 

Trace 
Trace 

.40 
< .05 

c53.43 

7.0.88 

18.2 20.0 
28.6 29.4 

Trace .12 
Trace Trace 

<.05 <.05 
<.05 <.05 

C54.33 C52.51 
7,0,89 3.0,94 

19.1 
29.0 

Trace 
Trace 

<.05 
< .05 -- 

c53.51 
5.0.92 

19.5 
29.0 

Trace 
Trace 

<.05 
< .05 

C52.61 
4,0.93 

CaOjMgO -------- Dolomite Dolomite Dolomite Dolomite i t e _ ~ ~ ) e & l o m i t e  Dolomite Dolomitc Dolomite - ~ 7 .- 

- 

rLo, ------------ ------ 
MgO ------------ 19.0 
CaO ----,-----,- 28.2 
P@' ------------ -----, 
Ag ------------- .10 
Au ------,----,- Trace 
Zn -----------,- <.05 
Pb -----,-----,- <.05 

-----, 
19.8 
29.3 

------ 
Trace 
Trace 

.60 
< .05 

------ 
18.4 
27.4 

.I4 
Trace 
< -05 
< .05 

------ 
18.1 
28.1 

------ 
Trace 
Trace 

< .05 
< .05 

------ 
19 .O 
27.9 

------ 
1.06 

Trace 
< .05 

.40 

 runon on loss1 ----,- ------ ------ ------ ------ ------ . -- 3-.62 43.14 43:&1 -_.43.41 -*.-64 43,18_- -43.46-_ 4 3 . 0 3  
T a a l  C53.31 C53.61 C54.97- C54.43 ' ~ 5 4 T g  C99.931 C99.181 C99.663 C99.901 C99.861 C99.681 C99.401 C99.611 

CaO/MgO ------,- Dolomite Dolomite Dolomite Dolomite Dolomite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
- - .-. - - --- .. - -- - -. . . -- - - - ... - - -. - - - . - - - - - -- . . . . . - - -. -- - - - - - 

'Sample dried at 110°-1120 C; ignition 
loss 1,000.-l,lOOa C. 

lloe C. 
' COI. 
'~+0=235 ppm. K10=620 pprn. 

TiOt = < 30 ppm . S.30 ppm. 



ANALYSES OF SAMPLES 

Specoochemical analyses 
C The metallic elements not detected in the rpecoodvmiul analyris : LiP,BeO.E&.KP.Sy4.Vt4. NiO,CcQoOZoOoOG~4,Ge4 , A % Y  ZrOt. Nb&. Moo,, A@, RU,  

~,ffl.CdO.b4.sn4.Sbr4,B~O.Te4.CaO0Lar4.ceQ. 
Au,Tl@,.Bi&,Thq,U~; sample 1479, A@ =0.0012 percent] 

~- 
. _ _ - l r 7 L > + z . -  - _ z 7 3  _ 1474 . -. . . M ? ~ X ~ ? S - . ~ .  -1+17-- _ -s1-8 -~IL_.S-_.SL-.L~SZL 

N&O ------------ --------,--- 0.054 0.135 0.14 0.17 0.29 ------ ------------------  ---------,-- 
T i 4  ------------ 0.0076 ------ .043 .053 .026 .022 .042 0.002 0.002 0.002 0.002 0.002 0.010 
Cr14 ----------- --- --- --- -,- .00067 .00096 .0005 .0005 .00096 ------ ---- -, -- -- -- --- - -- -- -- -- ---,-- 
MnO ------------ .03 0.075 .34 .24 .21 .10 .a48 .015 .035 .029 .034 .025 .029 
CuO -----------, .0014 .OM8 .0011 .0012 .0018 .0017 .0022 .0010 .0037 .00093 .0017 .00093 .0014 
SrO - - - - - - - - - -- - .O 12 .006 .018 .018 .016 .Ol4 .018 .012 .011 .011 .012 .0098 .014 

~ a 4  ----------- ------ ------ -,,--- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
MnO ------------ .038 .043 .032 0.021 .014 .02 0.023 .022 .025 .011 .012 .013 .013 
CuO -,---------- .0013 .0019 .0017 .0014 .00077 .0010 .0015 .00088 .00083 .00077 .0012 .0012 .00088 
SrO ----,-------- 0 1  .013 .012 .014 .0098 .010 .012 .012 . O l l  .011 ,011 .011 .011 
PbO ------------ ------ --,--- ------ --,--- .023 .OM1 ---,-- ---,-- --,,-- ---,-- ---,-- ------ ------ - -- - 

T i 4  -------,--,----,------------ --,--- --,--- ------ .011 .011 .015 .010 
c r q  -------,-------,------------ ------ ------ ------ ------ ---_-- ------ ------ 
MnO ,--------------- ,- ------ ,- - - - -  0.017 0.021 0.037 . O I L  -- -. -- -. . - - 

~~ ..- -- - .- ~ .. -~ -~ .- -~ 

DESWUPTIVE NOTES 

[Undencored page numbers in reference indicate source of analysis] 

Washington- Continued Walhington-Continued 

1471, 1472. Stevens County. Cambriad ?), Northpat Limestone. T. 38 N .  . 
R. 37 E., near town of Barstow. Analyst, under mpervision of 
Mark Adams; spectrocbemical analyst, C. E. Harvey. ( Mills. 1962. 
p. 12, 13, 133, 134, 249. 262, 284, pl. 1.) Dolomite, white to 
brownish-white, fioe-grained, massive to moderately well bedded; 
weathen gray; m t a i r u  quartz and tremolite. Chip sample from 
outcrop. Index and geologic map. Possible use: None, rock i ~ ~ p u ~ e .  

1471. N E ~ S W ~  sec. 17. Sample S-149. 
1472. wf mc. 17. Sample S-148. 

1473 - 1477. Stevens County. ~ort&rt  Llrhutone. N E ~  mc. 25, T. 38 N.. R. 37 E., 
0.75 mile north of t a rn  of Bouburg. Analyn, under supervision of 
Mark Adams; spectrochemical analyst. C. E. Harvey. Samples S-66, 
S-69. S-143 to S-145. (Mills, 1962, p. 12, 13, 107. 113-116, 248, 
249, 259, 262, 264, pl. 1.) Limestone, white tollght-gray, medium- - 
grained, thin-bedded. Chip samples from outcrop; together reprerent 
about 120 ft. Index and geologic maps. Possible use: None, rock 
impure. 

1478- 1487. County. formatioa. analysts, maps. and use as in samples 1413-1471. 
N W ~  sec. 12, T. 38 N.. R. 38 E., 5 miles northeast of Barburg, 
China Bend area. Sam~les S-5 to S-9. S-138 to S-142. ( Mills. 1962, 
p. 12, 13, 102-W,  105, 247, 249. 257, 261, 262. 264, pl. 1.) 
Limestone. white to light-gray , medium-grained. th~ck-bedded. 
Chip sample from outcrop. 

1488. Stevens County. Northport Limestone. Sec. 12, T. 38 N.. R. 38 E.. 
Ryan station. Florentine Marble Co. Analyst. R. W. Thatcher. 
(Shedd. 1903, p. 130,131. 142; Mills, 1962. '~.  102,101.) ~ i m e -  
stone, light-gray, fine-grained, bedded. Use: Dimension stone 
[implied]. 

1489- 1493. Stevens County. Northport Limestone. T. 38 N., R. 38 8.. about 
4 miles northeast of Bouburg. Columbia Rock Co. Analyn, under 
supervision of M.rk Adams; specuochemical analyst. C. E. Harvey. 
Samples S-10, S-11, S-52 to S-54. (Mills. 1962. p. 12. 13.105-107. 
247. 248. 257. 259. 264. pl. 1.) Limestone, interbedded Ligbt- and -- 
dark-gray, medium-grained, thin-bedded. Chip sample from outcrop. 
ToMage estimated. Index and geologic m a p .  Pouible use( except 
sample 1489): Cement. mineral filler. chemical. meollurgical. 
builders' lime, sugar industry, pulp and paper industry. 

1489- 1491. N W ~  N W ~  sec. 14. 
1492. 1493. ~a ~d sec. 15. 

1494 - 1514. Stevens County. Northport Limestone. Sec. 28, T. 38 N. .  R. 38 E. ,  
0.25 mile northeast of BorBurg. Young America mine. Analyst, 
under supervision of M. Wright. ( Hundhausen, 1949, p. 3, 7, 9 , g ,  
11, figs. 1, 2, 6. 8 . )  Silicified dolomite. Mineralogy. Index and - 
geologic maps, geologic section. 

1494- 1503. Drill hole 9. [For another analysis from =me drill hol- 
see sample 423, group F1.] 

1504- 1514. Drill hole 15. [For other analyses from same drill hole, 
me sampler 424-427, group Fa.] 

Depth ( fI ) 
1504. 232.0-236.7 
1505. 224.5-232.0 
1506. 19'7.0-201.4 
1507. 179.4-186.5 
1508. 163.7-169.2 
1509. 145.8-154.5 
1510. 138.9-145.8 
1511. 128.7-136.9 
1512. 92.1-101.2 
1513. 85.3- 92.1 
1514. 80.7- 85.3 

1515 - 1522. Stevens Cauuy. N a t h p t  Limestone. Sec. 33. T. 38 N.. R. 38 8.. 
0.75 mile east of Bouburg. Curol property. Analyst, under super- 
vidon of Mark Adams; specuochemical analyst. C. E. H a ~ e y .  
Samples S-48 to S-51, S-98 to S-101. ( Mills, 1962, p. 12, 13, 107, 
108, 110, 112, 113, 247-249, 259, 260, 264, pl. 1 . )  Limestone, 
white through gray to dark-gray, medium-grained, thin-bedded. Chip 
sample from outcrop. Tomage estimated. Index and geologic maps. 
Po~sible use: Cement, mineral filler, builden' Lime, ceramic whiting. 
sugar industry, pulp and paper industry 
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Table 10 .-Analyses of samples han Washington containing more than 90 percent carbonate (Group F3,common-rock category-Continued 

Chemical analyses-Continued 

- - . - - - 
~ i s h i n g G n - ~ b n u n c d  -- - - - - . - - --- - - -- - -  

1523 1524 1525 1526 1521 1528 1529 1530 1531 1532 1533 1534 1535 
46Ft42-77 4 6 ~ f i 2 - ? ~ ~ 6 ~ 1 9 - 4 6 ~ 0 - 4 6 ~ 8 ~ 2 ~ 4 6 ~ f i 2 - 8 3  46Ffi2-84 46Ffi2-85 46Ffi2-86 46F&!-87 46F142-88 46Ffi2-89 

S14 ------------- 0.96 1.60 1.14 1.14 2.12 0.97 1.02 3.05 0.58 0.12 0.42 0.81 1.54 
b o a  - ------------ .16 .15 .26 .20 .19 .25 .15 .13 .14 .19 .12 .18 .19 
MgO --- - --- -- ---- .33 .I3 .74 1.33 .68 1.30 1.44 .90 .30 .34 .34 .31 .18 
CaO ,------------ 54.83 54.41 54.56 53.52 54.06 53.93 53.59 53.04 55.08 55.16 55.02 54.98 54.66 
P.0, ------------- .Ol7 .011 .035 .047 .030 .050 .015 .026 .011 .031 .041 .011 .014 

l p f l o f l  lossi ------- 43.21 43.35 43.52 43.73 43.15 43.11 43.79 42.62 43.49 43.51 43.52 43.35 43.08 
- - - -- - - - - -- - - -- .- - - - - - - - - - . - - - - 

Clau ---,--------- 1,0.98 1.0.98 1.1,99 1.1.98 1.1.98 1.1.99 1.1.99 3.0.96 0.0.99 0,1,99 0,0,99 1.1.98 1.1.98 
CaO/MgO --------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite _ - - -  . -__ --- - - -.. -- -_=  - _  

~ 

40, ------------- .13 .14 .13 .32 .29 .16 
MgO -------,----- .I? .21 .24 1.89 1.54 1.61 
CaO -------,----- 55.45 54.14 55.32 51.76 51.91 53.03 
P'O' ------------- .007 .Ole .016 .022 .028 .020 

Ignition loss' ------- 43.60 43.20 43.54 41.43 42.20 42.75 
- - - - - - - - .- - - - .- - - - 

T a a l  ----,--- 'C99.621 'C99.681 '~99.831 C99.031 C99.023 C99.101 

Clau ------------- 0,0,99 1.0,98 0.0.99 3.1.93 3.1.95 1,0,96 

C ~ O / M ~ O  --------- Calcite Calcite Calcite Calcite Calcite Calcite MagIYdan Calcite Magnedan Magnesian Magnesian Calcite Magnedan 

-- . . -. . calcite calcite calcite calcite calcite 
--i _ _  ---.- .- _ ___ - - .- - ...-.___-- 

MgO------------ 
CaO ------------ 
Pro' - - - - --- - - - - - 
Ignition l o r  ,------ - 

Total ------, 

1.0.98 2.0.96 2.0.96 0.1.96 0.1.96 0.1.96 
Calcite. Calcite Calcite Calcite Calcite Calcite 

1.08 
53.90 

------ 
42.00 
- - 

98.21 

0.1.95 
Calcite 

.81 Trace 
54-64 54.85 

------ ------ 
42.92 43.10 

- 

99.33 98.91 

0.1.97 0.1,98 
Calcite Calcite 

1.1.96 1.1,97 1.1.97 0.2.96 
Calcite Calcite Calcite Calcite 

Waahmgtoon--Continued - 
1562 1563 i664 1565 1566 1567 1568 1569 1570 1511 1572 1513 1574 

46FI 46Fr 46FI 46Fz 46FI 46FI 46F2 46FI 46FI 46Ft 46Fr 46FI 46Fr 
42-110 42-111 42-112 42-113 42-106 42-101 42-108 41-110 41-112 41-111 41-113 41-116 41-115 -- 

S I ~  ---------,-- 0.53 0.63 1.59 0.81 2.69 2.62 0.55 0.86 0.82 . . . . . . . . . . . . . . . . . . . . . . . . .  
Al'o, --,------- - } 3 ' 9 ' .52 .35 ' 1.28 ' 1.02 ' .34 .. [ ." ------- ------ ------ ------ 
F y 4  ------ ---- - .53 ------- ------ ------ ------ 
MgO ------------ .90 .82 .97 .52 1.43 .92 1.57 .28 .06 ------ ------ ------ ------ 
CaO ,--------,-- 54.16 54.55 53.66 55.32 51.84 52.81 53.73 54.62 55.05 55.32 55.40 55.38 55.34 
P@r ------------ .005 .005 ,005 .004 .014 .004 230.3 ------ ------ ------ ------ --,--- ------ 
1 p n o n  loss ------- '43.18 ' 43.18 ' 42.69 '42.79 ' 42.24 ' 42.16 ' 43.78 43.74 42.30 -----, ------ ------ ------ -- -- -- - - 

Total ------- '~99.091 '~99.471 '~99.631 'C99.791 C99.491 C99.537 C99.971 99.90 99.35 C55.321 C55.403 ~55.381 C55.341 

Clau ------,----- 0,1.98 0,1.98 1.2.97 0,1.97 1.4.95 1.3.95 0,1,99 0.2.96 0.2,96 0,0.99 0.0.99 0.0.99 0.0.99 

CaO/MgO--------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
- - -- - - - - . . - - - - -- . - - -. -.- - - -. . .- - - .. .- -. - - - . - . . .. .. - - - - ~ . .  

'sample dried at 110°- 112'C; ignition loss 1,000.- 1.100%. '4%. 
'A composite of sampler 1524-1528 contains NarO = 135 ppm. 

~ O = 4 9 0 p p m ,  T i Q = < 3 0  ppm, S=14 ppm. 
'A composite of samples 1534-1538 contains N%O = 125 ppm. 

KzO=300pprrr. T i Q = < 3 0 p p m .  S=14pprn. 

'A cmposite of samples 1561-1565 contains N%O =235 ppm, 
KtO = 660 ppm . Ti%= < 30 ppm . S = 30 ppm . 
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Spectrochemical analyses 

[ The metallic elemeno m t  detected in the s p c a o c k m i c a l  analysis: L~0.&O.~~,N~.K~O.Sy~4VzO~,NiO,CoO,ZnO,Gat~,Ge&4A~~4Y~~4Zr&4NqOI,MoO,,R~,Rh, 
~ . ~ d ~ . I ~ ~ . ~ ~ 4 ~ ~ b 4 ~ ~ ~ ~ . T e 4 4 ~ ~ O O L ~ ~ ~ e 4 4 R ~ 4 4 N 4 4 4 S m t 4 4 E k 4 4 G 4 O ~ , T b 4 . ~ ~ 4 o , H ~ a I E ~ t O ~ , T m ~ O a I Y ~ 4 4 L ~ ~ 4 H Q , T a t O ~ , W ~ o , R ~ O , , o ~ , I r , ~ , A u ,  
Tl.Cb.PM).Bi.(X.ThO..UO. 1 

c124 --- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
MnO ---- .011 .011 .022 .032 .016 .011 0.022 0.020 0.027 .016 .012 .039 .OOl .008 
CuO ---- .0012 .00066 .0016 .0016 .0019 .W15 .0019 .0012 .0014 .0022 .no60 .010 .0021 .0038 
SrO ----- .013 .021 .021 .021 .OX9 .014 .015 0 .01U ,014 .018 .020 .022 .023 

A&O --- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
- --=> -== ===-== -=- -:-= -~-- - ~ ~ - - .. ... - - -  ~ ~ 

C r t 4  ----------- ------ ------ ------ .0005 .0005 ------ ------ -,---- .On05 ------ ------ ------ .0025 
MnO ------------ .0 10 .016 .009 .058 .050 .032 .036 .037 .018 .048 .029 .028 .038 
CuO -,---------- .0018 .0095 .0031 .0044 .0026 .0016 .0021 .0015 .0037 .0023 .0023 .0024 .0024 
SrO ,----------- .019 .026 .023 .016 .015 .017 .015 .015 .012 .012 .015 .015 .0098 
AgtO ------------ ------ .0002 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .00055 

&< . - - -  ~-~ - - - - - -- - -. - --- - - ~ - ~ - - - - - - - -- - - .- - - . -~~ - 

Cr tG ----------- ------ ------ ------ ------ .0008 ------ ------ ------ ------ .0006 ------ ------ ------ 
MnO ,----------- 828 .019 .018 .011 .049 .030 .028 .014 .024 .04 .045 .021 .019 
CuO ------------ .0021 .0011 .0020 .0041 .00093 .00052 .00041 .0013 .0006 .00011 .00066 .00011 .OOOll 
SKI ---- -- ------ - .0 13 .010 .011 .012 .0094 .011 .013 .0098 .012 .016 .011 .014 .013 
A&O ----------- .00088 .00041 .0005 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ - . - ------. -- --- -~ ~ -- - 7 - - -  - - - - .. - - - -. (. ~ ___-_ _- - -- 

DESCRIPTIVE NOTES 

1566 1561 1568 
T i 4  ------------ 0.051 0.035 0.0048 
C r 2 4  ----------- .0013 .00083 ------ 

- - ~- ~ ~ 

[Underscored page numbers in reference indicate source of analysis] 

Washington- Continued Washington-Continued 

1566 1567 1568 
MnO ------------ 0.062 0.068 0.043 
CuO ------------ .0011 .0026 .0011 

~ 

1523 - 1551. Stevens County. Cambriad?) ,  Northport Limestone. Sec. 33. T .  38 N.. 
R.  38 E.. 0.15 mile east of town of Bouburg. Carrol property. Ana- 
lyst, under supervision of Mark Adams; spec t rahem~ca l  analyst. 
C E. Harvey. ( Mills, 1962, p. 12, 13, 107, 108, 110, 112, 113, 
248-251. 260, 261. 263. 264. pl. 1.) Limestone. white through gray 
to dark-gray, medium-grained, thin-bedded. C h p  sample from 
outcrop. Tonnage estimated. Index and geologic map.  Pouible use: 
Cement, mineral filler, builders' I ~ m e ,  sugar industry, pulp and paper 
~ndustry , ceramic whiting. 

1566 1561 1568 
SrO ------------- 0.016 0.014 0.0098 
A p O  ------------ ------ ------ ------ 
. -. -~~ - - -~ 

1523. Sample S- 102 

1524 - 1530. Samples S-91 to S- 91. 

1531 - 1538. Samples S-104 to S.111 

1561 - 1568. Stevens County. Northport Limestme. S& S W ~  sec. 29, T.  38 N. . 
R. 41 E.. 2 miles north of town of Aladdin. Analyst, under super- 
vision of Mark Adams; spectrochemical analyst, C.  E. Harvey. 
( Mills, 1962, p. 12, 13, 10-73, 241, 258, 264, pls. 1, 3.) Lime- 
stone. light-gray. medium- to coarse-grained, massive; 160 ft thick. 
Chip sample from outcrop. Tonnage estimated. Index and geologic 
maps. Possible use: Partland cement, mineral filler, pulp and paper 
~ndustry , builders' lime. 

1561 - 1565. Samples S-24 to S-28 represent 30 ft. 

1566. 1561. Samples S-160, S-161 represent 160 f t .  May be some 

contami~~ation by so11 particles. 

1568. Sample S- 162 represents 45 ft. 

1539 - 1551. Samples S-199 to S-211 

1569 - 1514. Stevens County . Northport Limestone, S W ~  sec. 13, T .  39 N.. 
1552 - 1555. Stevens County. Northport Limestone. Secs. 21. 28. 33. 34. T .  38 N. , R. 39 E.. about 4 miles south of town of Northport. Norton and Ornduff 

R. 38 E. . Bossburg, Silver m e e n  Mountam. Analyst. A. A. Hammer. property. ( Hodge, 1938d. p. 13, 95, 116. 119-2; Milk. 1962, 
( Shedd. 1913. p. 150. 151, M. pl. 21.) L~mestone. white or gray. p. 74, 93-95.) Tonnage estimated. Index and geologic maps. Use: 
crystalline, stratified. Thin-section dercriplion. Index map. Possible Pulp and paper industry. 
use: Portland cement. 

1552 - 1554. Samples 46-48. ( Mills. 1962, p. 101, - 111 . )  

1555. Sample 49. 

1556- 1560 Stevens County. Northport Limestone. T .  38 N . .  R. 38 E.. near 
Bossburg. Analyst, A. A. Hammer. Samples 90-94. ( Shedd. 1913. 
p. 150, 151, 246, pl. 21; Mills, 1962, p. 107, 3.) Limestone, 
gray. coarsely crystalline. stratified. Thin-section description. Index 
map. Portible use: Portland cement. 

1569. Analyst. E. W. Lazell. Limestone, gray to dark-gray . 
fine-gra~ned. moderately well bedded; 50-15 ft thick. 
Poss~ble use: Portland cement. 

1510 - 1514. Limestone, wh~te  to cream. crystalline. Laminated 

1510. Possible use: Portland cement. 

1571 - 1514. Analyst. E. W. Lazell. 
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Table 10.-Analyses of samples from Washington containing more than 90 percent carbonate (Group F2), common-rock category<ontinued 
- 

Chemical analyses-Continued 
-p.-..p---..----- -- 

Washington-Continued - -~ 

&O, -,---------- ------ 1.39 .I4 .79 .90 1.56 1.13 .31 .40 ------ .65 .94 2.30 
MgO ------------ ------ 1.29 1.42 1.43 .56 1.26 .80 .75 1.20 .93 .46 2.92 10.5 
CaO ------------ 55.44 51.34 52.44 52.30 54.38 52.80 49.96 52.99 51.23 52.50 54.49 52.25 '47.4 
9 0 6  ---------- -- ---- -- ,010 .004 .006 a .011 .004 .014 .006 .009 .007 .0 17 - - - - -- - -- -- - 
Ignition lmr -------- '42.72 '43.65 '43.38.-.42.9/42.61 '.40,02_ '42.35 '41.62 '41.98 143.26 42.87 ------ 

Total ------- C55.441 'C98.911 'C99.653 'C99.411 C99.841 C99.631 C99.091 C99.311 C99.791 C99.091 C99.701 1 0 0 . 4 2 C m  - - 

Class -,---------- 0,0,99 0,4,94 0,3,97 0.3.96 1.2.97 0 .336  2.8.89 1,3,95 2.5,93 1,3,94 1,1.98 1.1,96 0,0,92 

CaO/MgO -----,,-- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite MagMsian Magnesian 
- - . ---. . - . -- - - - -- calcite calcite 

&O, -,--------------------,------- 1.33 1.18 1.42 1.52 1.40 -31 .35 .29 .37 .36 
MgO -------,---- 6.04 5.6 2.49 1.96 1.21 1.95 2.60 2.90 .64 .52 .62 .60 .69 
CaO ------------ '50.4 '51.0 '52.7 50.48 52.06 51.23 48.98 49.58 54.70 54.88 54.77 54.66 53.59 
Pro6 ------------ ----,- ------ ------ .014 .014 .018 .009 .018 .005 .005 .003 .058 .039 

lgninon lou2------- ------ ------ ------ 41.56 A 48.22 42.32 41.46 41.61 43.54 43.51 43.30 42.73 42.03 
Total ------, C56.41 C56.61 C55.21 [99.93] C99.811 C100.063 C99.681 C99.591 C99.781 C99.581 C99.521 C99.121 C99.271 

Clau -,------,--- 0,0,97 0.0.97 0,0,99 2,4.93 1,3,95 1,4.95 3.4.92 2.4,93 0.1.99 0.1,99 0.1,98 0.1.97 2.1.95 

Magnesian Magnesian Magnesim Magnesian Calcite Magnedan Magnedan Magnedan 
CaO/MgO -----,--- calcite Calcite Calcite Calcite Calcite Calcite - _ca!calcite'te- calcite... -c.!cite==zcite : ==.- - --==~----..-. ------- - 

- 42- 134 
SiO, ------------- 3.76 
A124 ----------_-- 2.31 
F q 4  ,----------- .I6 
MgO -,-----,-,--- .98 
CaO ---------,--- 51.83 
Ignition 1-r -------- 40.57 

Totkl ----,--- L99.611 
Class ------------- 0,6.91 

42- 146 
2.35 

.77 

.24 

.71 
53.86 
42.15 -- c loo .08 1 

1.3.95 

CaO/MgO --------- Calcite 
Magnesian 

calcite 
~ n l c i r e  calci te  M:gz calcite  calci te  Mag'eSian calcite c alcite Calcite Calcite Calcite g . ._ ~ - 

1614 1615 1618 1617 1618 1619 1 6 2 0  1621 1622 1623 1624 1625 1626 
46FI 46FI 46FI 46Ft 46FI 46Fz 46FI 46FI 46Fz 46F2 46FI 46FI 46Fz 

42-148 - - 4 2 - 1 9  __-42-150 42-151 - 42-2 _-_32-153 1 2 z K k 4  - 42-155 42-156 4>:&64 _ 41-165 41-166 41-168 
SiQ ------------- 3.96 2.33 8.43 5.58 0.33 3.27 0.69 1.59 3.00 1.59 1.35 1.70 7.33 
A114 -------- ---- 1.31 1.79 .94 .65 .21 1.10 .81 .82 
F q 4  ------------ .20 .22 .14 .26 .08 .24 .I4 . I4  

"9 '-36 '.38 '..I '.43 
.04 

MgO ------------- 1.45 1.17 1.85 .57 .49 1.42 .33 .81 .88 '21.20 '21.35 '21.37 '19.99 
CaO ------------- 52.41 53.07 50.02 52.21 55.92 53.02 55.28 54.37 53.80 '30.03 '30.03 '29.80 '28.24 ----_-------- 
Ignition lorr -------- 41.24 41.93 39.49 40.83 43.32 ~4~_~_--+L03~~ 42.02--_ 4 2  .SO.- '46.7~ ' 4 6 . 8 ~ ~ ~ ~  '46.72 '44.01 

Total -------- [100.57] [100.51] [100.37] [100.10] C100.353 C100.351 C100.281 C99.553 C100.481 C99.913 C100.00] [100.00 1 [100.00] 
Class ------------- 1.4.92 0.4.94 7.3.89 4.3.92 0.1.98 1,4.93 0.1.97 0.3.95 2,1,96 l , l . 98  1.1.98 1.1.98 7.1.92 
CaO/MgO -----,--- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Dolomite Dolomite Dolomite Dolomite - -- -- ----=.=------- . .. -- 

- -- . -- . - - . -- - Washington-Continued -- -- 
1635 1638 1637 1638 1639 1627 1628 1629 1630 1631 1632 1633 1834 - - p- - . .- . . - - - -- - - 

46Ft 46F1 46Fr 46Fz 46FI 4 6 h  46Fr 46FI 46F1 46Fz 46Fa 46F' 46F1 
41-169 41-170 41-171 41-129 41-130 41-131 41-132 41-133 41-134 41-135 41-136 41-137 41-138 

SiOI ,------------ 0.84 1.56 1.58 1.0 1 . 7  0.6 '1.4 '2.0 0.1 '2.6 '1.5 '4.4 '1.9 

&Oa ------------, .31 .40 .26 1.1 .8 .I 1.0 1.2 .I 1.1 .5 1.3 1.2 

MgO- ---- '21.44 '21.25 '21.30 21.6 21.3 21.7 21.1 20.8 21.3 21.1 21.4 20.4 20.9 

C a O -  ---- '30.25 '30.02 '30.03 30.0 29.6 29.9 30.2 29.8 30.4 29.7 29.9 28.8 29.6 

Ignition log -------- '47.16 '46.71 (46.83 46.1 45.8 46.2 46.3 46.0 47.0 46.4 45.8 44.5 45.8 
Total -------- C100.001 C100.00] C100.001 C99.81 C99.21 C99.11 C100.01 C99.81 C100.1] C100.31 C99.71 C99.41 C99.41 

Class ------------- 0,1,99 1,1,98 1.1.98 0.2,96 0.2.96 0.1.97 0.2.97 0.3,96 0.1,98 1.3.95 1.1.97 2A.93 0.3.95 

CaO/MgO --------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite --- - <--- -- - -- -- ~ - -  -- 

'calculated t o m  repated MgCOa and (4) CaCO,. 
'sample dried at 110°-1120C; ignition loss 1,000'-l.lO0.C. 
'A composite of samples 1576-1578 contained N a 0  ~ 2 5 0  ppm, 

KzO=620ppm, T i Q = < 3 0  ppm, S=180pprn. 
'A composite of samples 1596-1600 contained Na@ '220 ppm, 

Kt0=570 ppm. T i 4 = 4 0  ppm. S - 4 5  ppm. 

'w. 
YO,. calculated from repcrted MgCOa and CaCO,. 

'~ncludes insoluble. 
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Specuochemical analyses 
[ The metallic elemena m detected in the rpecaochemical analysis: LirO.BeO.Br~.KrO.S~~,VtOs,CoO,ZnO,G~Ol,Ge~,A~Oa,Y2Oa,NbtOs6MoOS,A&O,R~,Rh,Pd,CdO, 

. N ~ ~ . S ~ I O S . E ~ ~ O I , G ~ ~ S ~ T ~ ~ ~ ,  DyrOa. HorOa. ErrOs. T~~~.Y~O~.LUZO~.H~~.T~~OS.WOS,R~~~,.~~.~.R,A~.T~IO~. 
Pb0 .Bi r4 .Th~ .U4;  sample 1578. A&O = 0.00045 percent 1 p--p-p------.-p....---.. 

1576 1580 1581 1582 1583 1584 1585 1591 1592 1593 1594 I577 L 5 L 1 5 7 9  
NarO ---------- ------ ------ 0.071 0.05 0.05 0.05 0.05 0.05 ------ 0.20 0.13 0.075 0.14 

T i 4  ---- 0.014 0.00B4 0.011 .014 .029 .061 .032 .054 .022 0.026 .032 .026 .027 .042 
CrrQ --- .00071 .0005 .0005 .0005 . O O O l  .0014 .00067 .0012 .00064 .0005 .DO05 .0005 .0005 .0005 

NiO ---- ------ .0038 .001 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
CuO ---- .0024 .0126 .0010 .0011 .0016 .0021 .0012 .0020 .0016 .00017 .0020 .0028 .0018 .0019 
SIO----- .013 .014 .012 .012 .015 .013 .018 .022 .OM .020 .021 .025 .027 .020 
2113, ---- ------ ------ ------ .002 ------ ------ ------ ------ ------ ------ .OOZ ------ ------ .005l ---- -- ~ -. - ~ .  . . - .  . -. - -- .. ~ . --- - - . ~ . ~ - - . - - - - - - .- .... ~ -- . . - - -  .. .-- --- ~ ~ 

1595 - - 1 5 9 _ 6 - - . 1 5 9 1 - - . 1 5 9 8  1 5 9 9  -..-- 1600-1 - ~ 1595 .--. 1598 - _ _ 1 5 P 1 .  5 9 8  1599 1600- 
Na,O ---- 0.16 ------ ------ ------ ------ ------ NiO ------------- ------ ------ ------ ------ ------ ------ 
T i 4  ---- .041 0.01 0.0084 0.012 0.011 0.008 CuO ------------ 0.0019 0.00088 0.00051 0.0006 0.00088 0.00071 
C - -  .0005 ------ ------ ------ ------ ------ SrO ------------- .020 .014 .017 .014 .014 .013 
MOO---- .052 .021 .012 .017 .014 .02 ZrQ ------------ ------ ------ ------ ------ ------ ------ 

~ .. .- - ~ ~ L 
DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

1575. Stevens County. Cambriad ?), Northport Limestone. S W ~  sec. 13, 1601 - 1609. Diamond-drill hole 4, drilled at inclination of -709. 
T .  39 N. ,  R. 39 E. .  about 4 miles south of town of Northport. Norton Limestone, predominantly gray, fine-grained, bedded; 
and Ornduff property. Analyst, E. W. Lazell. (Hodge. 1938d. p. 13. total thickness at  least 800 f t .  [For another analysis 
95. 116. 119-121; Mills, 1962, p. 1 4 . 2 . )  Limestone, white to from same drill bole. see sample 132. group C.] 
cream, crystalline, laminared. Tonnage estimated. Index and geo- 
logic maps. Use: Pulp and paper industry. Depth( f t )  Depthcft ) 

1576 - 1585. Stevens County. Northport Limestone. SEf sec. 13. T .  39 N.. 
1601. 351-413 1606. 134-191 

R. 39 E., about 3 miles southwest of Northport. Makynen property, 
1602. 309-351 1607. 108-134 

formerly Norton Ornduff property. Analyst, under supervision of 
1603. 264-309 1608. 64- 96 

Mark Adams; spectrochemical analyst, C. E. Harvey. ( Mills, 1962, 
1604. 220-264 1609. 1- 64 

p. 12, 13, 93-95, 247, 250. 257, 264, pl. 1.) Tonnage estimated. 
1605. 191-212 

Index and geologic maps. Possible use: Portland cement. 
1610- 1612. Diamond-drlll hole 4A. drilled at inclination of +15O. 

1516. Sample S- 12. Limestone, yellow- white. coarse-grained, Limestone, predominantly gray, fine-grained, bedded; 

micaceous. Chip sample from outcrop, represenu total thickness at  least 800 ft. [For other analyses 

I1 ft. Former use: Pulp and paper industry. from same drill hole, see samples 133-135, group C; 

1577. Sample S-13. Limestone, gray, fine-grained. Chip samples 430-435. group FI.] 

sample from outcrop, represents M ft. Former use: Drill hole interval 
Pulp and paper industry. 1610. 0- 64 

1578. Sample S- 14. L~mestone, yellow- white, coarse-grained. 1611. 64-151 
Chip sample.from outcrop, represents 45 ft. Former 1612. 151-156 
use: Pulp and paper industry. 1613. Diamond-drill hole 4A. Limestone. predominantly gray. 

1579 - 1584. Samples 8-190 to S-195. Limestone, samples represent fine-grained, bedded; total thickness at  least 800 ft; 
400 f t .  and limestone, white to light-gray, medlum- to 

1585. Sample S-196. Limestone. Grab sample from abandoned coarse-grained, relatively massive; estimated 750 f t  
quarry. thick. Drill hole interval 156-214 ft. 

1586 - 1595. Stevens County. Northport Limestone. Sec. 13. T .  39 N.. R. 39 E., 1614- 1622. Diamo~~ddri l l  hole 4A. Limestone, white to light-gray, 
about 3 miles southwest of Northporr. Index and geologic maps. medium- to coarse-grained; estimated 750 ft thick. 
1586- 1590. Jannl quarry. ( Mills, 1962. p. 74, 76. 17.) Limestale. 

whire to pale-yellow-white, fine- to medium-grained. Drill hole interval g r i l l  hole interval 

massive. Use: Food additive. agricultural, terrazzo 1614. 241-261 1619. 710-161 

flooring, pulp and paper industry, plaster, roofing. 1615. 216-300 1620. 761-783 

c.,,,.,-,, 1616. 655-687 1621. 786-860 
o."....w. 

1586. Analyst. A. A. Hammer. Sample 51. ( Shedd, 
1913, p. 154.155. 245, pl. 21.) Possible 
use: Portland cement [implied]. 1623 - 1639. 6 

1591 - 1595. South of Janni quarry. Analyst, under supervision of 
Mark Adams; spectrochemical analyst, C.  E. Harvey. 
Samples S-185 to S-189. ( Mills. 1962. p. 12, 13. 
74, 7 6 - 2 ,  250, 263, 264, pl. 1.) Limestone, gray, 
finc- to medium-grained, thin-bedded. Chip sample 
from outcrop. 

1596 - 1600. Stevens County. Northport Limestone. S W ~  S W ~  sec. 25. T .  39 N., 
R. 38 E.. 5 miles southwest of Northport. Onion Creck deposir, 
Menegas property. Analyst, under supervision of Mark Adams; spec- 
trochernical analyst, C. E. Harvey. Samples S-29 to S-33. ( Mills, 
1962, p. 12, 13, 81-83, 241, 258, 264. pl. 1 . )  Limestone, white, 
medium-grained, moderately well bedded, weathers white to light 
gray; minimum thickness 210 ft. Chip sample from outcrop. Tonnage 
estimated. Index and geologic maps. Poss~ble use: Portland cement, 
mineral filler, chemical, merallurgical, builders' lime, sugar industry. 
pulp and paper industry. 

1601 - 1622. Stevens County. Northport Limestone. SW: SW: sec. 26, T .  39 N.. 
R. 39 E.. 6 m ~ l e s  southwest of Northport. Ideal Cement Co. ( Mills, 
1962, p. 74, 96, 100, 101, 102, pls. 1, 4 . )  Tonnage estimated. 
Index and geologic maps, geologic section. Possible use: Cement. 

1617. 688-692 1622. 860-901 
1618. 693-708 

itevens County. Northport Limestone. N a  sec. 27, T. 39 N., 
R. 39 E., 2 miles east of town of Marble. ( Deiss, 1955, p. 119-121, 
127. 132, 133-135, pls. 14, 15.) Index and geologic maps, geologic 
sections, detailed measured section. Use: Source of magnesium 
[implied] . 
1623 - 1629. Analyst, EstherClaffy . Samples 36-38. 40-43. Dolomite. 
1630. 1631. Analyst, E. S. Leaver. Samples 1. 2. Unit descriptloo: 

Dolomite, pale-gray, finely to medium crystalline. 
dense. thick-bedded; some irregular beds of black-gray 
dolomite mottled light-gray in spots or stringers; 41 fr 
thick. 

1632. Analyst. E. S. Leaver. Sample 3. Dolomite. 
1633 - 1635. Analyst. E. S. Leaver. Samples 4-6. Unit description: 

Dolomite, gray, finely to medium crystalline; 59 ft 
thick. 

1636 - 1638. Analyst, E. S. Leaver. Samples 7-9. Unit description: 
Dolomite. gray; 50 ft thick. 

1639. Analyst. E. S. Leaver. Sample 10. Unit description: 
Dolomite, dull-gray, gray, and blue-gray banded, 
finely to medium crystalline, thick-bedded or 
unbedded; 88 ft thick. 
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Table In. -Analyses of samples bun Washlngta. cooulmng m a e  than 90 percent carbonate (Group FI), common-rock categoryKontmwd - - - - - - - -- -- - - - - -- 

Chemical analyses-Continued 

&O: - - - - - - - - - - - - .I .7 .5 .8 .4 1.0 .4 .4 .4 .3 .6 .6 .5 
MgO ---,-------- 20.8 20.8 21.2 21.4 21.1 21.5 21.7 21.6 21.5 21.8 21.1 20.9 21.6 
CaO ------------ 30.3 30.4 30.0 30.2 29.7 30.3 30.4 30.1 30.1 30.1 29.5 28.8 30.0 
lgmnonlos ------- 46.6 46.4 46.3 46.7 45.7 47.0 47.1 46.6 46.7 46.9 45.5 44.8 46.6 

--- - - - - - - - . . - - . - - - . -. .. . 

T a a l  ------- C98.91 C99.61 Ce9.4] C99.11 C99.6][100.3] C ~ O O . ~ ]  C99.91 Cloo.13 C99.71 C99.71 C99.61 C99.71 

CaO/MgO,-------- Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 
i=-...---p..-..----____ - ~ . . . . 7i ____--:_ -..___-- --- 

Wuhinct~-Cootinued 

Al@, ---- -- - - - -- '.I ?4 '.6 ?6 '.6 '.3 l.5 l.3 l.3 l.4 
F g o ,  ----------- 
MgO ------------ 21.5 21.6 21.6 21.5 20.9 21.3 21.4 21.5 21.5 21.5 21.3 ------ .40 
CaO ------------ 29.9 30.0 30.3 29.1 29.6 30.3 30.3 30.3 30.4 30.2 29.8 '55.60 55.36 
I p d o n l o s  -,--,-- 46.4 46.0 46.2 45.7 45.8 46.9 46.9 46.6 46.5 46.0 46.0 '43.64 43.14 

- -- - - . 

T M ~ I  ------- [ I O O . ~ ]  ~ 9 8 . 1 1  ~ 9 9 . 2 1  ~98.71  C ~ S . ~ I  cse.61 cee.11 Css.41 c9g.1~1 ~ 9 9 . 1 1  ~ 9 9 . 2 1  ~ 9 9 . 6 4 1  ~ 1 0 0 . 1 6 1  

CaO/MgO,,------- Dolomlte Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite Calcite Calcite - . -- -.: ~ - - ~ ~  - . ~ -- - - . - . . . -. -. - - - - -. 
W uhlnpa-Ccdnued  - - - - - - - - - --- - - -- 

1666 1667 1668 1669 1610 2671 1612 1613___ 1614 _ 1675 -16!!- 1677 1678 
46Fl 46Fl 46F1 SF: 4%Fl 46F: 46F1 46F: 46F1 46F1 46F1 46F1 46F: 

42-158 42-159 42-160 - - - 42-161 _ -42-163 42;1_4--4_2-165- _-42*- 4%1_6_? - 42568 2- 42-170 42-171 
SiO, ---,-------- 0.84 1.35 1.64 1.32 2.32 2.40 2.16 2.28 2.55 0.28 0.28 1.64 6.60 
Alto, ----------- .72 .54 1.44 .51 .I1 1.03 .58 .69 .54 .63 .19 .39 .16 
F q Q  - - , - - - - - - - - .45 .16 .49 .12 .lo .04 .08 .I6 .10 .08 .08 .14 .12 
MgO ---,-------- 11.20 .76 11.43 .29 1.40 2.09 .51 .67 .57 .56 .85 .I9 6.59 
CaO ---,-------- 42.11 54.29 42.00 55.19 52.62 51.35 54.31 53.18 53.39 55.21 54.84 54.82 45.41 
l p n m  loss ------- 44.73 42.95 43.90 42.80 42.48 42.39 42.59 42.57 42.34 43.43 43.52 42.73 41.49 

- - -- - - - - - -- - - - - - - - - -- - - - -- - - - - - - - - 
Total-------, C100.051 c100.051 [100.90] C100.291 C99.631 C99.301 Cl00.291 CW.551 C99.491 C100.251 C99.161 ClO0.51] [100.37] 

CaO/MgO ,-------- Calcareou Calcite Calcareow Calcite Calcite MapsiaD alcite Calcite Calcite Calcite Calcite Calcite M:f:,";:,"" 
dolomite dolomite calcite 

All% - - ,- - - - - - - - .28 .22 .I7 ------ -----, 
F q 4  ----------- .08 .06 .24 -- - - -- - ----, '.18 ------ ------ ------ 
MgO ---,-------- 2.34 1.52 3.34 1.41 1.50 .W .42 .59 1.32 .54 0.54 1.40 0.77 
CaO ------------ 51.86 53.34 47.83 '53.1 '52.9 53.48 53.48 53.18 49.13 55.18 54.84 54.12 54.90 

P+J' ---,-------- ------ ------ ------ ------ ------ .034 .025 .032 .057 '.016 ------ ------ ------ 
I m d o n l o s  ------- 42.17 42.39 39.72 '43.3 '43.2 '43.00 '42.49 '42.21 '40.11 ----,- ------ ------ ------ 

Total ------- [100.06] [100.17] C100.021 [97.9] C97.61 C99.501 C99.121 [99.86] C99.761 [5?.Ol] C55.381 C55.521 C55.671 

CaO/MgO --------- Magnesian calcite 
calcite 

Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
calcite 

--__ . .. .- .- .. - - - - . - -- 
pp - -. - - - - . - - -- -- - -- - .. .- . .. - . - - -. -. . . -. -. - - - -. - - - -- - 
'includes insoluble. 

' & 4 .  
'~aleulated tom repated CaCQ. 

'cq, calculated hom repmed MgO and ( a )  CaCO:. 

'~qua1 weighted c o m p i t e  of samples 1688-1693. 

'sample dried at 110°-1120C; ignitim loss I .uone- 1.100%. 
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DESCRlPTNE NOTP 

Specuochemical analyses 
[ The metallic elements not detected in the specuochemical a ~ l y d s :  L i t O . B e O . ~ ~ . K I O . S c l ~ .  V14,Ni0.C00 .ZII0.G~Os.Ge4 . A % q . Y r 4  , Z r 4 , ~ 4 , M ~ . A & O , R u , R h ,  
Pd.CdO,l~~sn4~Sb~.BaOOTe4olC~OOL.r4.r4Ce,R~4~N~4,Smr4,Ey4,Gd14,Tq4,DyPa.HqOa.~~%.TmPa.YW~,LuPa,HfO~, TaPr.W0a,RerO~,Os,Ir,Pt.Au. 
Tip,, Pb0,8ifla, T h a . U q ;  sample 1687. Pb0 = 0.002 percent] 

[Underscored page numbers in reference indicate source of analysis] 

1684 1685 1686 1687 
Na20 ----,---------------- 0.05 0.05 0.05 0.35 
~ 1 %  ,-,,------,,-------, .0l4 .02 .04l .052 
C t ~ q  --,,-------------,-, --,--- .0005 .0005 .001 

Wuhington-Continued Washington-Continued 

1684 1685 1686 1687 
MnO ............................ 0.10 0.075 0.088 0.16 
CuO ---,--------,-,------------- .0013 .0019 .0021 .0030 
SIQ ----,,,--------------------- .015 .014 .027 .025 

1640 - 1683. Stevens County. Cambriad ?), Northport Limestone. N& sec. 21. 
T .  39 N., R. 39 E.. 2 miles east of town of Marble. Analyst. 
E. S. Leaver. (Deb. 1956, p. 119-121. 127, s-135, pb. 14, 15.) 
Index and gwlogic maps, geologic Icctioru. detailed measured section. 
Use: Source of magnesium. 

1640. 1641. Samples 11. 12. Unit description: Dolomite. dull-gray, 
gray, and blue-gray banded, finely w medium crystal- 
line, thick-bedded or unbedded; 88 ft thick. 

1642 - 1644. Samples 13-15. Unit description: Dolomite, dull-gray, 
medium-crystalline to sugary, thick-bedded; alter- 
nating bands of black-gray dolomite mottled with 
small light-gray spots and strealu; 64 ft thick. 

1645- 1647. Sampler 16-18, Unit descrlption: Same as samples 
1642-1644; 70 ft thick. 

1848. 1649. Samples 19. 20. Unit description: Same as samples 
1640. 1641; contains black beds; 28 ft thick. 

1650- 1662. Samples 21-23. Unit description: Same u sunples 
1642-1644; 62 ft thick. 

1667 - 1671. Unit description: Limestone. white to light-gray . 
medium- to coarse-grained, relatively massive; 
interbeds of dolomitic limestone; depth 292-160 ft. 
Possible u s :  hement. 

1667. Limestone, depth 656-160 ft. 
1668. Dolomitic limestone, depth 642-655 ft. 
1689. Limestone, depth 561-642 ft. 
1670. ~imestone. depth 391-490 ft. 
1671. Limestone. depth 292-391 ft. 

1672 - 1676. Unit description: Same as samples 1661-1611; depth 
0-292 ft. Possible use: Mineral filler. pulp and 
paper industry, builders' lime. 

1653. Sample 24. Unit description: Dolanite. Light-gray . 
fine to microcrystalline, thick-bedded; some irregular 

1677 - 1681. County, formation, locality [except quarter section]. reference, maps. 

masses of black dolomite; 31 ft thick. 
and section as in samples 1665-1616. N W ~  N W ~  sec. 35. Diamond- 
drill hole 11; 346 ft drilled at an inclination of - 4 5 O .  Tonnage esti- 

1654, 1655. Samples 25. 21. Unit description: Dolomite, pale- and 
light-gray. some beds dark-gray; finely crystalline. 
slinhrlv vitreous on fresh fracture; 18 ft thick. 

1656 - 1658. Samples 28-30. Unit description: Dolomite, faint- 
blue to dull-light-gray, finely to medium crystalline, 
unbedded or thick-bedded; 49 ft thick. 

1659. Sample 31. Unit description: Same as samples 1656- 
1658; 15 ft thick. 

1660. 1681. Samples 32, 33. Unit description: Dolomite. lighr-gray; 
conuim irregular black-gray maaes; 16 ft thick. 

1862, 1663. Sample 34, 35. Unit description: Dolomite, light- and 
dark-gray; contain, black irregular masses mottled with 
light gray; 32 ft thick. 

1662. Dolomite. black. mottled. 
1663. Dolomite, light-gray . 

mated. [For another analysis from same drill hole, see sample 440, 
group F1.1 

1677. Unit description: Limestone, white to light-gray. 
medium- to coarse-grained, relatively massive; ea i -  
mated 750 ft thick. Limestone, depth 280-346 ft. 
Possible use: Cement. 

1618 - 1671. Unit description: Limestone. dark-gray to black. some 
gray beds, medium- to coarse-grained, bedded; 
0-280 ft thick. Use: None, rock impure. 

Depth ( ft  ) 
1678. 100-210' 
1679. 50-100 
1680. 10- 50 
1681. 0- 10 

\ 
1664. Stevens County. Northport Limestone ( Mills, 1962. p. 14). Secs. 28. 

1682 - 1687. Stevens Courity . Northpon Limestone. Sec. 7, T.  39 N . , R. 40 E.. 
33, T .  39 N., R. 39 E.,  Marble Mountain. Lazy S Ranch. Analyst, about 2 miles southwest of Northport. Limestone, white to cream- 

H. M. Brewer. ( Hodge, 1924, p. =, 52, pl. 4.) Limestone. Ton- 
white to light-gray, medium-grained, bedded; about 40 ft thick. 

nage estimated. Index map. lndex and geologic m a p .  Possible use [except sample 16811: Portland 
cement, mineral filler, builders' lime. 

1665 - 1676. Steveru County. Northpon Limestone. N& N W ~  scc. 35. T. 39 N.. 
R. 39 E., 6 miles southwest of town of Norrhpart. Meal Cement Co. 

1682, 1683. ( Mills, 1962, p. 18, 2-81.) 

( Mills. 1962, p. 74, 96. 97. 2.100, 102. pb. 1. 4.) D i a m d -  1684- 1687. Janni property. Arulyst, under supervision of 

drill hole 1; 828 R drilled at an inclination of -Go. Tonnage esti- Mark Manu; rpectrochemical analyst, C. E. Harvey. 

mated. Index and geologic map. gzologic reftion. [For other analy- 
Samples S-180 to S-183. ( Mills. 1962. p. 12, 13. 18- 

ses from same drill hole. see sample 103. group E; samples 438. 439. 
81, 260, 263, 261, pl. 1.) T o ~ a g q  estimated. -- 
1681. Use: Probably none. rock impure. 

group F1.1 

1688 - 1691. Stevens County. Northport Limestone. W: sec. 8, T. 39 N., R. 40 E., 1865. 1666. Unit description: Limestone. predominantly gray. fine- 
about 1 mile south of Northport. John Sherve property. Samples 1-4. grained. bedded; interbeds of dark-gray to black dolo- 
( Mills, 1962, p. 85-87, 88, 89, pl. 1.) Limestone, light-gray to 

mite; depth 760-820 ft. Possible use: None, rock 
gray, medium-grained, moderately well bedded; abour 300 ft exposed. 

impure. 
Tonnage estimated. Index and neolonic m a a .  Possible use: Chemi- 

1665. Limestone, depth 114-181 ft. 
1666. Dolomite, depth 760-164 ft. 

- - .  
cal, metallurgical, calcium carbide manufacture, sugar industry. 
pulp and paper industry. 
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Table 10 .-Analyss of samples fran Washington contamng m a e  than 90 percent carboaate (Group FIX common-rock caregory--Conunued - - . - - - - -- --- 

Chemical analyses-Continued 

WasIunnton-Conanued 

42-267 42-266 42-179 42-180 42-181 42-182 42-183 42-184 42-185 42-186 42-187 42-188 42-189 
S 1 4  ------------ ------ ------ 0.39 0.13 0.35 0.69 1.29 0.21 0.37 0.25 1.54 0.14 0.19 
4 0 3  ------------ ------ ------ .12 .16 .17 .14 .OO .10 .14 .19 .21 .20 .10 
MgO ------------ 0.54 0.60 .27 .26 .20 .34 .28 .42 .32 .56 .49 .35 .17 
CaO ------------ 55.08 54.24 55.35 55.35 55.28 54.83 54.90 55.32 55.13 55.08 54.53 55.35 55.47 
P¶O6 ------------ ------ -->--- .003 .003 .006 .006 .012 .006 .007 .003 .004 .004 .007 
~ ~ r u u o n  loas'------- ------ ------ 43.15 43.18 43.29 43.34 42.96 43.71 43.68 43.82 43.21 43.93 43.73 

Total------- C55.621 C54.681 C99.281 C99.083 C99.301 C99.351 C99.441 '~99.711 'C99.651 '~99.901 'C99.981 C99.971 C99.611 

Class ------------ 0.1.98 0.1.98 0.0.96 0.0.98 0.0.96 0.0.98 1.0.98 0.0.99 0.0.99 0.0.99 1.1.98 0.0.100 0.0.99 
CaO/MgO--------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

42-190 42-191 
SiO, ------------ 0.66 0.25 
4 0 s  - - - - - - - - - - - - .19 .19 
MgO------------ .51 .31 
CaO ------------ 55.35 55.43 
P'Or - - - - - - - - - - - - .009 .005 

Ignition l w  ------- 43.07 43.30 

Total ------- C99.79 1 -48 1 

Class ------------ 0.1.98 0.0.98 1.0,97 0.1.97 1.0.98 0.0.98 0.4.96 1.5.94 1.4.95 1.4.94 1.2.97 0.1.99 0.1.99 

CaO/MgO--------- Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite 

Washington-Continued -- 
1718 1719 1720 1721 1 7 2 2 -  1723 1724 1725 1726 1721 1728 1729 1730 

46FI 46FI 46FI 46FI 46FI 46FI 46F) 48Ft 46Fa 46F1 46Fa 46Fi 46Fr 
42-203 42-204 42-205 4 2 s 6  42-207 -41-210 42-208 42-209 42-210 42-211--_j1-208 41-209 42-212 

S i 4  ------------ 1.15 1.67 0.90 1.44 0.69 - 0.3 . 0.80 0.60 1.24 1.50 5.26 3.15 2.52 

~ 1 1 4 -  -- --- - - - --- ) ' .w '.98 '.32 '.31 '.41 '.45 '.30 '.64 1.46 .41 '.28 
Fg4------------ 
MgO ------------ 2.05 2.00 2.48 6.22 .53 1.02 3.98 .75 14.90 20.11 .63 
CaO --- 52.60 52.32 52.31 47.67 52.42 '54.85 56.20 54.84 50.12 53.81 32.56 31.55 53.08 
P@, ------------ .008 .007 .036 .043 .056 ------ .OW .040 .040 .010 ------ ------ .001 
Igruaon lor ------- l43.25 '42.99 '43.18 '43.63 '43.40 '43.62 l43.66 '43.25 '43.78 '43.16 43.96 43.91 '43.16 

-. - - - - -- . - -- - -. 

Total ------- C99.821 C99.971 C99.221 C99.313 C99.461 [99.1] '[100.66] '[100.20] '[99.46] '[99.87] 98.14 99.13 [gg.67] 

CaO/MgO-- ------ - Magnedan Magnesian Magneaian Mapeaan  Magnedan Calcite Calcite Magnedan Calcite C*careous Dolomite calcite 
calcite calcite calcite calcite calcite calcite dolanite 

- p--- 

R& .................... .23 .69 
MgO------------------,- .72 4.82 
CaO .................... 54.13 46.80 
P10r - - - - - - - - - - - -- - - - - -- - .003 .002 

Ignition loss1 -------------,- 43.01 41.68 

Total ----- - -- - ----,- C 99 .72 I C 100.03 3 

CaO/MgO ----------------- Calcite MagEsian calcite Mag"erisn calcite Magnedan calcite Calcite calcite calcite Calcite Calcite Calcite Calcite Calcite 
-- - . . -. . - . .- . 

'sample dried at 110°-I P C ;  ignition loss l,OOOe- 1.100.C. 

'A composite of samples 1699-1702 contained NyO = 175 ppm. 
KIO=360 ppm. T i 4 = < 3 0  ppm. S=43ppm. 

'A compcdite of samples 1711-1715 contained Na@ =220 ppm, 
KIO = 630 ppm, T i 4  = 170 ppm . S = 30 ppm . 

'44. 

'calculated f r m  reported MgCq and (or) C a C h .  
'cq, calculated from repmed MgCO' and CaCOs. 
'A composite of samples 1724-1727 contained NhO= 250 pprn, 

KIO=570ppm. T i 4 = 7 O  ppm. S=40 ppm. 
'A composite of sampler 1734-1736 contained Na& = 220 ppm. 

KtO = 610 ppm. T i 4  = 315 ppm. S = 30 ppm. 
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Specaochemical analyses 
[ The metalllc elemen- not detected In the Spe~UOCheIn~cal analyns: Ll~O.BeO.~~.Nap,KzO,S~~,V2~,NiO,CoO,ZnO,GaI~4Ge~4A~~4Y2Os,Zr~,N~O66Md)s,AgrO, 

Ru.Rh,Pd.Cd~.lq4.S~4oS9%oBaOOTe44C%OOL~4o,Ce44Rt44Ndr44SmtO~IE~O~tG4O~IT944~~O~,H~.Er~O~ITmt44Y9O~IL~O~tHf44Ta~O~6WO~,Re~O~1Os, 
Ir,R.Au.Tlz~.PbO.8~~Q,Th~.UOt; sample 1712. AgrO =0.0029 percent: sample 1130. A&O =0.00094 percent: sample 1733. NIO =0.001 percenr; sample 1731. 
NazO = 0.05 percent, VZQ = 0.003 percent, N10 = 0.001 percent: sample 1738, VtOs = 0.003 percent: sample 1139, NIO = 0.001 pement, V20s = 0.003 percent; sample 1740, 
N%O = 0.05 percent. AgrO = 0.0002 percent I - - 

1694 1695 1696 1697 1698 1699 1100 1701 l E 2 _ - 1 1 0 3  1704 1705 1106 1707 
T i 4  ---- 0.004 0.002 0.010 0.0056 0.0048 ------ ------ ------ ------ ------ ------ 0.002 ------ 0.006 

CrzQ --- ------ ------ ------ .00067 .W14 .WOE 
MnO---- .044 .bQ .032 .025 .04 .025 
CuO ---- .OOK .0014 .0021 .0024 .W16 .0016 
SrO ---- .010 .011 .010 .014 .013 -- .012 -- - 

1722 - I,/24 . _. 1 7 2 5 1 7 2 6  1727 1730 
Ti%--- 0.006 0.002 0.002 0.002 0.018 ------ 
C$Q --- ------ ------ .00093 .0015 .W11 ------ 
MnO ---- .052 .0094 .014 .025 .009 0.053 
CuO ---- .0006 .00082 .00082 .0013 .W11 .00088 

DESCRIPTlVE NOTES 

[Underscored page numben in reference indicate sauce of analysis] 

Washington-Continued Warhlogton-Continued 

1692 - 1698. Stevens County. Cambriad ?), Northpat Limestone. Wf sec. 8. 1723. County, formalion, locality, and use as in samples 1720-1722. ( Hodge, 
T. 39 N.. R. 40 E.. about 1 mile m t h  of town of Northpat. J d m  1944, p. 53, pl. 4.) Limestone. 400 ft face. Tonnage estimated. 
Sherve property. (Mills, 1962, p. 12, 13, 85-81. 88, 89, 2, 263, Index map. 
264, pl. 1.) Limestwe, light-gray, medium-grained, moderately 1724- 1726. Stevens County. Mississippian and (or) Pennsylvanian. SW& sec. 1, 
well bedded; about 300 ft exposed. Toonage estimated. Index and T. 30 N.. R. 40 E., about 1 mile southwest of Iumpoff Joe Lake. 
geologic maps. Pmsible use: Chemical, metallurgical, calcium car- Brassfield property. Analyst. under supervision of Mark Adams; spec- 
bide manufacure, sugar industry, pulp and paper industry. trochemical analyst. C. E. Harvey. Samples 5-36 to S-31. ( Mills. 
1694 - 1698. Analyst, under supervision of Mark Adams; spectrocherni- 1962, p. 12, 13, 151-160, 247, 258, 284, pl. 1.) Limestone, gray, 

cal analyst, C. E. Harvey. Samples S-175 to S-1?9. medium-grained, massive. Chip sample from outcrop. Tonnage 
Chip sample from outcrop. estimated. Index and geologic maps. Possible use [except sample 

1699 - 1710. Stevens County. Northport Limestone. St  sec. 8, T. 39 N.. R. 40 E.. 17261: Portland cement, mineral filler, builders' lime, sugar industry. 
1 mile south of Northport. Lter Sbeme property. Analyst, under pulp and paper industry . 
supervision of Mark Adam; spectrochemical analyst, C. E. Huvey. 1727. County. age, analysts. and maps as in samples 1124-1726. S W ~  
Samples S-150 to S-165. S-169 to S-174. ( Mills. 1962. p. 12. 13. sec. 36, T. 31  N.. R. 40 E.. 1/3 mile west of Iumpoff Joe Lake. 
86. 88, 89. 249, 250, 262-264, pl. 1.) Limestone, light-gray to gray, Abandoned quarry. Sample S-34. ( Mills, 1962, p. 12, 13, 158, 160- 
fine- to medium-grained, very thin bedded. Chip sample from out- 162. 247, 258. 284, pl. 1.) Limestone, light-gray , very fine grained. 
crop. Tonnage estimated. Index and geologic map. Possible use: massive. Chip sample from outcrop. Possible use: Portland cement. 
Chemical, metallurgical, calcium carbide manufacture. sugar industry, mineral filler, pulp and paper industry. 
pulp and paper industry. 1728. 1729. Stevens County. Mississippian and ( or) Pennsylvanian. T. 32 N . . 

1711 - 1715. County, formation, analysts, and maps as in samples 1699-1710. R. 41 E.. east of tarn of Chewelah. Analyst, A. A. Hammer. 
S&NWI sec. 18, T. 39 N., R. 40 E., southwest of Northport. Samples 67. 68. ( Shedd. 1913, p. 128.129, ,246, pl. 21; Mills. 
Boderius property. Samples S-15 to S-19. ( Mills. 1962, p. 12. 13, 1962. p. 163.164.) Limestone. fine-grained. Mineralogy. thin- 
90, s, %, 257, 258, 284, pl. 1.) Chip saniple from outcrop. section description. Index map. Use: None. 
Index and geologic maps. Possible use: Cement. 1728. Sec. 5. [Dolomite] white. 
1711 - 1714. Limestone. pale-yellow- white, medium-grained. 1729. Sec. 32. Limestone, dark; at least 200 ft thick. 

slightly micaceous; 225 ft thick; samples represent 47 ft. 1730 - 1733. Stevens County. Permian. Sec. 3. T. 34 N., R. 37 E. Heidegger Hill 
1715. Limestone, light-blue-gray, medium-pined; repmnts  deposit. Analyst, under supervision of Mark Adams; spectrochemica1 

60 ft. analyst, C. E. Harvey. Samples S-124 to S-126, S-129. ( Mills. 
1716- 1719. County, formation. analysts, map. and ure as in samples 1699-1710. 1962, p. 12, 13, 147, 149,150, 161,249, 261, 284, pb. 1, 5.) 

Sec. 18. T.  39 N.. R. 40 E.. 2 m i l s  uuthwert of Norrhport. biney Limestone. light-gray to gray, fine- to medium-grained. massive; 
property. Samples S-156 to S-159. ( Mills. 1962. p. 12. 13. 89-91, cmuins streaks of siliceous and dolomitic limestone. Chip sample 
250. 262. 284, pl. 1.) Chip umple from outcrop. Tamage estimated. - from ourcrop. Index and geologic maps. Pouible use: Nme, rock 
1716. 1717. Limestone. white to very light gray. medium-grained; impure. 

moderately well bedded; 80 ft thick. 1734 - 1740. County. age. analyas, maps. and tue as m samples 1730-1733. Sec. 33, 
1718. 1719. Limestme. white. fine-grained; weathers cream white; T. 35 N.. R. 37 E.,  10.5 miles south of town of Kettle Falls. Splitoff 

moderately well bedded. deposit. ( U l r .  1962. p. 12.13.141- 149.W.UB.259-281,284,pls. 1, 
1718. 50 ft thick. 5.) Limestone, gray to dark-gray , fine-grained, rather massive. 
1719. 80 ft thick. slightly silicified. Chip sample from curclop. Tonnage enimated. 

1720- 1722. Stevens County. Northport Limestone. Sec. 33, T. 40 N., R. 40 E. ,  1734-1739. SW&N& sec.33. SamplesS-76toS-18. S-121 toS-123. 
0.9 mile east of Norrhport. Evans property. Analyst, under super- 1740. Sec. 33. Sample S-71. 
vision of Mark Mams; spectrochemical analyst, C. E. Harvey. 1741, 1742. County, age, analysts, maps, and use as in samples 1730-1733. S& 
Samples S-20 to S-22. ( Mills, 1962, p. 12, 13, 83-85, 247, 258, sec. 17, T. 36 N., R. 38 E.,  0.25 mile north of Kettle Falls. Hanson 
264, pl. 1.) Limestone, light-gray , medium-grained, thin-bedded; property. Samples S-1. S-3. ( Mills. 1962, p. 12, 13, 135, 138. 
weathers gray; few interbeds of dolomite; about 125 ft thick; overburden. 142, 143, 247, 257, 264, pl. 1.) Limestone, gray, medium-grained, 
Chip sample from outcrop. Index and geologic maps. Former uoe: massive, fossiliferous; contains stringers and blebs of silicified and 
Flux. Possible use: Probably none. dolomitic limestone. Chip sample from outcrop. 
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Table lO.-Analyses of samples from Washington containing m a e  than 90 percent carboarte (Group Fa),common-rock category-Continued 

Chemical analyses-Continued 

hq - - - - - - - - - - - - .4 ' .3 ' .5 '.5 .30 .25 .27 .27 .29 .24 .29 .25 .15 
MgQ----------,- ------ ------ ------ -----, .26 .21 .22 .36 .28 .36 .49 .35 .33 
CaO ------------- 52.5 50.9 51.8 51.3 53.12 53.86 55.35 55.26 65.35 54.30 54.42 55.44 54.80 
P A  ------------ -----, ------ ------ -----, .010 .Ol6 .036 .021 .013 .012 -043 .026 .013 
lgnidon la'------- ------ ------ ---,-- -----, 42.36 42.04 43.53 43.46 43.69 43.02 43.08 43.51 43.24 

Total ------- C56.31 C56.51 C51.11 C56.01 C99.621 C99.801 4C100.011 'F99.811 'C99.981 %99.641 'C99.681 C99.991 C99.691 

Clap ----,-,----- 3,l .W 5.1.91 4.1,92 4,1.92 2,1.96 2.1.97 0.1.99 0.1.99 0.1.99 1.1.98 1.1.98 O,l,99 1.0.98 
CaO/MgO--------- Calcite Calcite Calcite Calcite Calcite Calcite Cakite Calcite Calcite Calcite Calcite Calcite Calcite 

P 

Washington-Continued - - .- - 
1756 1751 1158 1159 1760 1161 1762 1763 1764 1105 1766 1761 1768 

40F' 40F' 46FI MFI 40FI 40FI 46Fa 46F' 46Fa 4 8 F ~  4 0 6  4 6 F ~  46F~ 

R& , - - - - - - - - - - - .15 .29 -42 .16 .22 .56 .M .49 .&5 .W .80 .34 .47 
MgQ------------ .31 .21 .n .23 .29 .38 .39 .35 .38 .29 .30 .24 .26 
CaO -----------,- 54.90 54.98 W.S8 50.37 55.27 54.50 54.'53 54.70 54.34 54.63 54.61 54.41 53.93 
P A  - - - - - - - - - - - - .OU .019 .029 .028 .028 .030 .050 .020 .020 .MO .Om .023 .034 

lgnidonlaa' -----,, 43.20 42.12 43.08 43.39 43.15 43.00 43.19 42.18 42.63 42.14 42.58 43.51 43.26 
---- - - --- -- - - - - - -- 

Total ,,,,,,, C99.741 C100.411 C99.881 C99.501 C99.591 '[99.59] '~100.111 'C99.14] 'C99.421 'C99.99] 'C99.90] '[99.70] 'C99.561 

l a  , 1.0.98 2,1,96 0.1.98 0.0.98 0,1,98 0,2,91 1.2.98' 1.1.97 1.2.96 1.2.97 1.2.96 1.1.98 1.2.97 

7 Calcite Calcite Calcite Calcite Calcite Calcite Calcite - 

Clau -----------, 1.2.97 1.1.97 0.1.99 1.1.98 0.1.98 0.1.98 
CaO/MnO--------- Calcite Calcite Caldce Calcite Calcite Calc i r  

1.11 .54 
51.54 54.95 

'.16 "Trace 

C 100.06 I 
1.1.98 
Calcite 

u99.00 99.84 

3.1.95 0.0.100 
Calcite Calcite 

Dolomitic 
CaO/hngO--------- Calcite Dolomite Dolomlte Mapedte  Mapedte Mapedtc M a p s i t e  M a p s i t e  "d','f",:~ Magnedte Magnedte Magwdte magneite 
P - - 

' ~ e ~ a t e d  as lnroluble ( s l l iu )  . 
'&on. 
'sample dried at 1lW-112.C; ignidoo l a r  l,OOOe-1 ,100C. 
'A compaite of samples 1149-1753 contaiwd N 4 0  = 225 ppm. 

%0=800 ppm. T i 4 = < 3 0  ppn. S=15ppm.  
'A compaite of samples 1761-1766 contailrd N4O = 225 ppm. 

K@=580 ppm. T i q = 4 0 p p r n ,  S =40ppm. 
'A compaite of samples 1767-1770 conuilrd N 4 0  = 220 ppm. 

KIO=580ppm. TiQ=<30ppm.  S=410ppm. 

'w. 
'water at 110% and uadearmined maner; by difference. 
'At 110.C. 
'cq. 
u l ~ ~  .OO pucen~ in text. 
a ~nroluble . 
'Calculated from repated MgCQ and(a) CaC4.  

"By difference. 

'CQ. calculated kom reported MgCQ. and CaCQ. 
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Specuochemical analyses 
C Tbe metallic elements m t  detected in the spectrochemical analysis: L ~ ~ O , B ~ O , ~ ~ . N ~ @ . K I O . S ~ ~ ~ V Z ~ , N ~ O ~ C ~ O  ,ZnO,Ga,Oa,Ge4 , A @ s , Y f i . Z G  Nbr4.MoOs.AgO.Ru. 
R ~ . P ~ , C ~ O , ~ ~ O ~ . S ~ . S ~ O ~ . B ~ O . T ~ . C ~ O . L . ~ ~ . C ~ . ~ ~ , N ~ ~ , S ~ O ~ ~ E ~ ~ ~ G ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ H ~ ~ ~ U , O ~ ~ T ~ I ~ I ~ Y ~ ~ O ~ ~ L ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

- ------ 
Cr@a ----,------- .00083 .0010 .OOW .00093 .0012 .0008 .0018 .0018 .00077 .00058 .0012 .0010 .00086 
MnO ------------- .12 .038 .16 .15 .24 .17 .13 .15 .05 .05 .13 .10 .092 

CuO ------------- .0018 .0010 .OOOS4 .00063 .00063 .00069 .00043 .M)O66 .0012 .0014 .0013 .0029 .0017 
SKl---,--------- .Ole .024 .015 .013 0 1  .013 .015 .018 .dl4 .018 ,021 .020 .018 

Fbo-------------  ------ ------ ------ -----, ----,- ------ ------ ------ --,--- ------ ------ ------ ------ 
-- -A - - - - - - -- - - - - -- - --- -. - - -- - - 

1760 1761 1762 1763 1764 1765 1766 1767 ---I768 1769 -2710 1771 1772 
T i  , ,  0.0 0.013 0.012 0.0068 0.0088 0.006 0.01 0.002 0.0076 0.0076 0.0044 0.005 0.006 
CIA ,,-----,---, .0006 .0007 .0012 .0021 .0013 .0015 .0012 .00054 .W 16 .00093 ------ .0020 .0027 
MnQ,- ---------- .06 .06 .086 .15 .ll .lo .14 .055 .038 .084 .086 .033 .051 

CuO -,------,,--- .0021 .0011 .0011 .0021 .do12 .00093 .0034 .00099 .00099 .0011 .0011 .00094 .0018 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

1743 - 1148. Stevens County. Permian. Sec. 15, T. 31 N.. R. 38 8.. about 1 mile 
south of town of Evans. Ideal Cement Co., abandoned quarriu. 
(Hodge, 1938d. p. 13, 96. 103-9. 107; Mills. 1962. p. 123, 126, 
126.) Limutone, white to dark-gray. Index and geologic maps. Use: 
Flux, chicken grit, pulp and paper indusuy . 

1747 - 1756. Stevens County. Permian. Sec. 22, T. 37 N., R. 38 E. ,  about 1.5 
miles southeast of Evans. Analyst, under supervision of Mark Adams; 
spectrochemical analyst, C. E. Harvey. ( Mills. 1962. p. 12. 13. 126- 
129. 2-48, 249. 259. 261. 264. pl. 1.) Limestone. light-gray to gray, --- 
very fine grained, massive; weathers light gray or white. Chip aample 
from outcrop. Tonnage estimated. lndex and geologic maps. Possible 
use: Mineral filler, pulp and paper industry, builden ' lime, ceramic 
whiting. 

1747. 1748. N E ~  N E ~  sec. 22. Broolu property. Samples S-132. S-133. 

1749- 1156. NWt N& see. 22. U.S. Government land. Sarnplea 
S-62 to 5-67. S-130. S-131. 

1751 - 1778. County, age, analysts, maps, and use as in samples 1747-1756. T. 37 N., 
R. 38 E. (Mills, 1962, p. 12, 13, 135, 138,139-142, 241, 248, 258- 
260. 264. pl. 1.) Limestone. white to light-gray. fine- to medium- 
grained, massive, fossiliferous. Little overburden. Chip sample from 
outcrop. Tonnage estimated. Pou:lble use: Portland cement. 

1157- 1160. NEf SEf e c .  34, McDonald property. Samples S-81 to 
S-81. 

1761 - 1766. SEi SEf sec. 34. Fuhrman proputy. Samples 5-38 w 
S-43. 

1761 - 1778. N W f  NWf sec. 35. Sute  M. Samples S-44 to S-47. 
S-79. S-80. S-85 to 5-90. 

1779. 1780. Stevens County. Probably Carboniferous. N W ~  NEf ~ c .  13. T. 31 N.. 
R. 39 E.. about 14 miles from town of Colville. leffemn Marble, 
Mining. and Milling Co. ( Shedd. 1903. p. 109-111, 112. 137. E; 
Eckel. 1905. p. 324.326; Mills. 1962. p. lll.~.) Marble, fine- 
grained, crystalline; both massive and stratified. Possible use: 
Poflland cement. dimension stone, omamcoral stone. 

1779. [Limeatone], white; bulk density 2.119. Physical properties 

1781. Stevens County. Prcbably Carboniferous. Sec. 13. T. 38 N.. R. 37 E.. 
2.5 m i l e  northwest of town of Bouburg. Analyst, R. W. Thatcher. 
Sample 88. ( Shedd, 1903, p. 120, 130, 142; Eckel, 1005, p. 324, 
326.) Limeatone, light-gray, coarse-grained. Bulk density 2.73. - 
Physical propertlea. Possible use: Portland cement, dimension stone, 
ornamental stone. 

1182. Stevens County. Paleozoic. s W ~  sec. 10, T .  37 N., R. 36 E., about 
0.5 mile northeast of Evans. U.S. Gypsum Co. quarry. Analyst. 
A. A. Hammer. Sample 88. (Shedd, 1913, p. 147, 246, pl. 21; 
Landes, 1934, p. 1077, 1019,1080; Mills. 1962, p. 117-11I), 120.) 
Limutone, light-gray to gray, fine- to medium-grained. beds horn 
several inches to 3 or 4 ft thick. Tonnage estimated. M u  and 
geologic maps. Urn: Cement, mineral filler. builden'lime. ceramlc 
whiting, sugar industry, pulp and paper industry. Possible use: Portland 
cement. 

1783. 1781. Stevens County. Sec. 18, T. 32 N.. R. 38 E. ( Hodge. 1935~. p. _8.) 
[Dolomite.] Tonnage estimated. Use: Furnace lining. 

1785- 1793. Stevens County. [T. 32 N.. R. 40 E.], town of Chewelah. (Ralston 
and others, 1925, p. 1, 9, 2, 3-17, 22-24, 59. 18, 80, 91-93.) 
Magnesite [except where noted], crystalline. Physical tests. Possible 
use: Production of plastic magnesia for use in composition flooring. 
plasters, stucco; magnesian mortars. 

1185. Northwut Magnesite Co. Analyst. E. H. Delius. Sample 
M-26. 

1786. Northwest Magnesite Co. Aoalysu. E. H. Dellus. 
F. C. Henriques. Sample M-29. 

1787. Ncxthweat Magnesite Co. Analyst. E. H. Deliur. Sample 
M-33. 

1788. Northwut Magnesite Co. Analyst. F. C. Henriques. 
Sample M-4S. 

1789. Analysu. W. C. Riddell. W.  S. Morley. R. L. Sebastian. 
Sample M- 1. 

1790. Amlyn, W. S. Morley. Sample M-15. Dolomite. Posible 
use: Magoesian monan, stucco. 

1791. Analyst. W. S. Morley. Sample M-16. 

1792. Analyst, F. C. Henriques. Sample M-19. 

1793. Sample M-29. 

1780. Analyst. R. W. Thatcher. [Limutone], pinkil .  Thin-section 1194. County and Locality as in samples 1785-1793. ( Dean and others. 1938, 
description. p. 32, 2.) Magnesite, beneficiation tests. 
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Table 10. -Analyses of samples from Washington -- - contalmng more than 90 percent carbonate (Group F2),common-rock category-Cont~nued -- -. -- - 

Chemical analyses-Continued 

Alto3 - - -- - - - - - - -- - -- -- - - - - - - - - -- --- 
FezO3 -- - - - - - - - - - - - -- -- - - -- - - - - -- -- - 2.58 ] .96 .40 

.64 
.56 1.37 1.23 .76 .90 .40 .98 

FeO - -- -- -- - - -- .85 Trace ------ 1.01 ------ ------ ------ ------ ------ ------ ------ ------ ---,-- 
MgO ------------- 47.27 10.18 23.0 17.28 23.62 .79 .56 '19.41 20.28 '20.93 '21.26 '21.18 '20.38 
CaO ------------- .81 43.24 27.5 28.83 29.56 55.15 54.57 '28.91 30.99 '29.41 '30.30 '30.10 '29.60 
Co, ------------- 50.31 45.75 ------ 44.27 '43.61 '43.12 '42.18 '43.88 '43.72 '45.95 '47.00 '46.74 '45.49 

P- -- - - - -- -- -- 

Total -------- 99.88 99.94 C50.51 99.89 98.87 100.02 99.57 C96.473 100.13 [100.591 [100.261 C100.141 C99.171 

Class ------------ 1,0,97 0,0,100 0,0,97 0,9,90 0.2.91 O.l,98 1,2,95 1.4,92 2.4.91 2.2.96 0.1.99 1.1.98 1.3.95 

CaO/MgO --------- Magnesite 
Calcareous 

dolomite Dolomite Dolomite Dolomite Calcite Calcite Dolomite Dolomite Dolomite Dolomite Dolomite Dolomite 

Insoluble --------- - ----- ------ ------ ------ ------ ------ ------ .38 ------ ------ ------ ------ ------ 
Also$ ------------ } .58 .41 '.50 '.11 l.27 2 0  '.51 ( ] l.24 '.I? Trace 5 '.30 
Fez%- - - - - - - -- -- - 
MgO ------------ '20.62 21.15 1.00 .37 .28 .35 .47 .56 .27 .27 Trace .15 1.00 
CaO ------------ '31.09 33.07 54.25 55.46 55.50 55.64 54.60 55.54 54.99 54.83 54.21 55.00 54.30 

P80, ------------ ------ ------ ------ .008 .022 .017 .011 ,----, .003 .022 ------ ------ ------ 
C 4  ------------ '46.93 '41.19 --_--- '43.29 '42.82 '43.19 '42.90 '42.40 '43.49 '43.17 '43.64 ------ ------ 

Class ------------ 0,1,99 3,1,87 0,1.98 1.0.98 1.1.91 0,1,98 1.1.97 0.0.96 0.1.99 1.0,98 1.1,97 0,2,98 0.1,98 

CaOjMgO--------- Dolomlte Dolomite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calcite Calclte - -- -- . - - . 
W arhinxtm-Cmtinwd 

SlO' ------------ 
Alr03- - - -- - - -- -- - 
Fqo$ ----------- 
FeO ------------- 
MgO------------ 
CaO ------------ 
&O+ ----------- 
HzO- ---- -- ---- - 
P'O, - - - -- - - - - - - - 
co, - - --- - - ----- 
so$ - -- --- ----- - 

1821 

SF '  
41-248 

2.94 
.49 
.49 

Trace 
18.56 
31.56 

"race 
 race 

------ 
45.91 

------ 

1825 
46F1 
41-245 -- 

4.68 

I '1.56 

------ 
Trace 
51.05 

------ 
------ ------ 
'42.53 

------ 

1827 -- 
4% 
41-259 
1.76 

Trace 

------ 
Trace 
55.31 

------ 
------ 
------ 
'42.50 ' 

------ 

1829 -- 
4W' 
41-118 -- 

6.41 

2.09 

------ 
R a c e  
51.51 

------ ------ ------ 
'40.13 ------ 

Total ------- 99.95 C57.051 C51.401 99.81 99.82 C56.301 99.83 100.17 100.14 98.90 98.72 99.3 C99.951 

Class ------------ 2,2,96 0.2.97 0,2,96 0.1.98 2,1,91 1,1,98 2.0.91 1.0.99 3.6.90 0.5.94 0.8.91 1.2.96 2.2.96 

Calcareous 
CaO/MgO --------- dolomite Calcite Calcite Calcite Calcite Calcite Calcite Ca lc i s  Calcite Calcite Calcite Calcite Calcite 

-- --- - -- - - -- .- - - --- 
'~alculated t o m  reputed MgCOl and (a) CaCOs. 'A composite of samples 1811-1814 contamed Na'O = 190 ppm, 
'lgmucn loss. KrO=840 ppm. T i@=<30 ppm. S =45 ppm. 

' ~ 1 % .  
'Abwe 110.C. 

'sample &led at 110°-1120C: ignltlon loss 1.00lP-1. 100°C. 'At llO°C. 

Specuochemiul analymr 

[ The metallic elemenfs not detected in the specaochemical analysis: LitO,BeO,~~,Na~.KppSyo$4V~OI,Cr~O~,NiO,CoO,ZnO,GOa,Ge,AO,YOa, ZQ.NqOs,MoO,. 

A ~ O . R ~ . ~ , P ~ . C ~ O . ~ ~ ~ ~ ~ ~ Q . S ~ ~ ~ ~ , B ~ O . T ~ Q . ~ I I O ~ ~ ~ ~ O ~ . C ~ O Z , ~ ~ O ~ , N ~ ~ ~ $ , S ~ ~ ~ $ , E ~ * O I , G ~ ~ ~ , T ~ O I ~ W I ~ , H ~ ~ $ ~ E I I O S . T ~ I O ~ ~ Y ~ ~ ~ L Y O ~ ~ H ~ ~ ~ T ~ ~ O S ~ W ~ $ ~ ~ ~ ~ ~ ~ ~  
O ~ , ~ ~ , R , A U . T ~ ~ O ~ . P ~ O , ~ , T ~ Q , U ~ ]  

1811 1812 1813 - - .- .- - 18 14 1816 1811 1811 1812...--- 1813 1814 1816 1817 

TiO* ------------ 0.0044 0.013 0.0037 0.021 0.011 0.0052 CuO ----- 0.00055 0.0012 0.0015 0.00096 0.0013 0.0011 
MnO ------------ .012 .012 - - - -- - - .015 .016 .018 .O1 SrO ----- .010 .0076 .OlO . - -- -- .013 .017 .015 
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DESCRlPTNE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

1795. Stevens County. [Secs. 11-14, T .  32 N., R. 40 E.] , town of Chewelah. 109. 111. 112.) Limestone, white, llght-gray . Index and geologic 
Analyst, Chase Palmer; collector, R. W. Stone. Record 3220. ( Wells. maps. Use: Lime. 
1937, p. 62; Hcdge, 1938b, p. 36,s. 43. 51, pl. 2.) Magnes~te. 
Tonnage estimated. Index and geologic maps, geologic sections. 1816 - 1818. Stevens County. ~d N& sec. 16, T.  37 N., R. 38 E., 0.25 mile south 

of Evans. Rasmusson property. ( Mills, 1962, p. 12, 13,121-123, 24% 
1796. Stevens County. Secs. 7, 8, T. 32 N . ,  R. 41 E.. 3 m ~ l e s  east of 261, 264. pl. i.) Limestone. white to light-gray. fine-grained. thin- 

Chewelah. Columbia Marble and Onyx Co. Analyst. R. W. Thatcher. to medium-bedded; about 350 ft thick. Tonnage estimated. Index and 
( Shedd, 1903, p. 125, 2, 127, 137, 142.) Dolomitic marble, wh~te ,  geologic maps. Possible use: Mineral filler, pulp and paper ~ndustry , 
medium-grained, uniform. Bulk density 2.754. Physical propert~es. builders' Lime, ceramic whiting. 
Possible use: Dimension stone [implied]. 

1816. 1817. Analyst, under supervision of Mark Adams; spectrochemi- 

1797. Stevens Couuty. [Probably T .  32 N . .  R. 41 E.] , southwest slope of Eagle cal  analyst. C. E. Harvey. Chip sample from outcrop. 
Mountain. Chewelah district. Analyst, I. G. Fairchild. ( Bancroft, 1816. Sample S-136 represents 33 ft. 
1914, p. 1, 2, 15, 39, 42. 94, 95.) Dolomite, white, coarsely 1817. Sample S-137 represents 29 It. 

crystalline. Index and geologic maps. 
1818. Analyst, A. A. Hammer. Sample 58. ( Shedd, 1913, 

1798. Stevens County. Probably sec. 32, T .  33 N., R. 40 E., about 4 miles p. 147, 246, pl. 21.) Use: Lime. Possible use: 
northwest of Chewelah. The Great Western Marble and Onyx Co. Portland cement. 

Analyst, R. W. Thatcher. (Shedd, 1903, p. 122,123, 124, 137. 142.) 
[Dolomite] marble, pinkish-white, generally massive. Thin-section 1819. Stevens County. T .  37 N.. R. 38 E.,  town of Marcus. Northwest 
description. Physical properties. Possible use: Dimension stone. Gypsum Co. ( Hodge, 1944. p. 2, 49. pl. 4.) Limestone, selected 

sample. Tonnage estimated. Index map. Use: Lime. 
1799. Stevens County. Ts. 33, 34 N. ,  R. 38 E.. near town of Addy. Near 

Crystal quarry. Analyst, A. A. Hammer. Sample 56. ( Shedd, 1913, 1820. Stevens County. [T .  37 N., R. 39 E.] . Clugston Creek. ( Hcdge. 1944. 
p. 139, 140, 246, pl. 21.) [Dolomite] magnesian limestone. Index p. l5, pl. 4.) Limestone. selected sample. Tonnage estimated. 
map. Use: Dimension stone. Index map. 

1800. Stevens County. Sec. 27, T.  34 N., R. 39 E., Addy . Jacobs farm. 
Analyst, A. A. Hammer. Sample 85. ( Shedd, 1913, p. 140, 248, 
pl. 21; Hodge, 1444, p. 3, 48, pl. 4.) Limestone, light. Tonnage 
estimated. Index maps. 

1801. Stevens County. Secs. 27, 34, 35, T.  35 N . ,  R. 37 E.,  and secs. 2, 3, 
T .  34 N., R. 37 E., 6 miles south of town of Kettle Falls, Peaceful I 

Valley. Analyst, A. A. Hammer. Sample 44. ( Shedd, 1913, p. 143, 
245, pl. 21.) Limestone, gray, crystalline, fine-grained, uniform 
texture, flinty appearance. Index map. Possible use: Portland cement. 

1802 Stevens County. [Secs 8, 9, T .  35 N . ,  R. 39 E.] , town of Colville. 
Old quarry. ( Hcdge, 1935a. p. 1 1 7 . ~ . )  Dolomite. Tonnage esti- 
mated Possible use: Refractories. 

1803. Stevens County. Sec. 13, T. 35 N. .  R. 39 E., 4 miles east of Colville 
Analyst, A. A. Hammer. Sample 75, ( Shedd, 1913, p. 134, 135, 
246, pl. 21.) [Dolomite] limestone, dark-gray, crystalline. Thin- - 
section descr~ption. Index map. Possible use: None. 

1804 - 1808. Stevens County. [ T .  35 N , R 39 E.] , near Colville. on Colorado 
River. Lab. Nos. 57-61. ( Weitz, 1942, p. 2, 2, 82.) Dolomite. 
Index map. Possible use: Source of magnesium, refracrories. 

1809. Stevens County. [Sec. 9. T .  35 N . R. 40 E.], about 4 miles east of 
Colville. Old Dominion mine. Analyst. A. A. Hammer. Sample 73. 
( Shedd. 1913. p. 134. 135. 246. pl. 21.) [Dolomite] limestone. 
white, coarsely crystalline. Thin-sectim description. Index map. 
Possible use: None. 

1810. Stevens County. [T .  36 N.. R. 38 E.] . Kettle Falls. ( Hodge. 1944. 
p. 15, 48, 9, pls. 4, 5.) Limestone, gray, crystalline. T o ~ a g e  
estimated. Index maps. 

1811- 1814. Stevens County. S W ~  sec. 10, T. 37 N.. R. 38 8 . .  about 0.5 mile 
northeast of town of Evans. Boise Cascade Corporation, abandoned 
quarry. Analyst, under supervision of Mark Adams; spectrochemical 
analyst, C. E. Harvey. (Mills, 1962, p.  12, 13. 117-120, 248, 259. 
264, pl. 1.) Limestone. light-gray, fine- to medium-grained; beds 
range from several Inches to 3 or 4 h in thickness. Chip samples from 
outcrop represent 200 It of 250 R exposure. Tonnage estimated. Index 
and geologic maps Possible use: Cement, mineral filler, builders' 
lime, ceramic whiting, sugar industry, pulp and paper industry. 
1811. Sample S-55. 57 ft thick. 
1812. Sample S-56. 43 ft thick. 
1813. Sample S-57. 43 ft thick. 
1814. Sample S-58, 57 It thick. 

1815. Stevens County. S W ~  sec. 10. T. 37 N.,  R. 38 E.. near town of 
Marcus. U.S. Gypsum Co. quarry. (Hedge. 1938d, p. 13, 95, 107- 

1821. Stevens County. Sec. 13, T.  38 N., R. 37 E., 2.5 miles northwest of 
town of Bossburg. Bryant property. Analyst, R. W. Thatcher. ( Shedd, 
1903, p. 129, 130, 142.) Dolomitic marble, white, coarse-grained. 
stratified. Bulk density 2.73. Physical properties. Possible use: 
Dimension stone, ornamental stone. 

1822, 1823. Stevens County. [Sec. 18, T.  38 N., R. 38 E.], Bossburg. ( Hcdge, 
1944. p. 3, 50, pl. 4.) Limestone, selected sample. Index map. 
1822. Tonnage estimated. 

1824. Stevens County. Sec. 18, T .  38 N..  R. 38 E.. 2 miles north of 
Bossburg. Analyst, A. A. Hammer. Sample 89. ( Shedd, 1913, 
p. 148, 149, 246, pl. 21.) Limestone, white, medium-grained. 
lndex map. Poas~ble use: Portland cement. 

1825. Stevens County. [T.  38 N . . R. 38 E.] . 1.5 mtles northeast of Bossburg. 
Analyst, A. A. Hammer. Sample 45. (Shedd, 1913, p. 245, pl. 21.) 
Limestone, gray, coarsely crystalline. lndex map. 

1826. Stevens County. [T.  38 N.. R. 38 E.] , 7 m ~ l e s  north of Evans. ( Hodge, 
1944, p. 2, 51, pl. 4.) Limestone. Index map. 

1821. Stevens County. Sec. 29, T. 38 N., R. 41 E., town of Northport, Deep 
Creek. Analyst, A. A. Hammer. Sample 59. ( Shedd, 1913, p. 159, 
160, 246.) Limestone, white, coarse-grained, crystalline. Possible -- 
use: Portland cement. 

1828. Stevens County. Secs. 28, 33, T .  39 N., R. 39 E., Marble Mountain. 
Lazy S Ranch. Analyst, H. M. Brewer. ( Hodge, 1944, p. 5J, 52, 
pl. 4.) Limestone. Tonnage estimated. Index map. 

1829. Stevens County. [T.  39 N.. R. 40 E.] , about 3 miles south of Northport. 
Analyst, A. A. Hammer. Sample 60. (Shedd, 1913, p. 154.55, 
g, pl. 21.) Limestone, light-gray, fine-grained. Index map. 
Possible use: Portland cement, flux [implied]. 

1830. 1831. St~Vens County. [T.  39 N., R. 43 E.. near town of] Metaline Falls. 
Inland Portland Cement Co. Analyst, C.  R. Ranch. ( Bnrchard, 1912, 
p. 695, pl. 1.) Limestone. quarried. Index map. 

1832. Stevens County. [T. 40N., R. 40E. 1. near Northport. Limestone quarry. 
( Wilsonand Skinner, 1937, p.  6.3.57.76.152.) Limestone, white. In- 
dex map. Physical tests. Use: Whiting [implied]. Possibleuse: Putty. 

1833. Whatcom County. Devonian to Early Permian, Chilliwack Group. 
S W ~ N W ~  sec. 17, T.  40 N.. R. 6 E., Black Mountain. Old quarry. 

Analyst. C. S. Homi; collector, W. R. Darner. Sample W2-1. 
( Moen, 1962, p. 4, 8, 92, 97,100, 119, pl. 1.) Limestone, gray, 
dense. Index and geologic maps, geologic sections. Poss~ble use: 
Concrete aggregate, ballast, road metal, riprap. 
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Table 10. --of samples from Washington contalmng m a e  than 90 percent carbonate (Group Ft), common-rock category--Conunued - - -- - - - - - - -. -. - - - - -  -- - - -- - 

Chem~cal analyses-Cont~nued 

Washington-Continued - - . - - - - 

@&a ------- ----- 1.09 .82 .90 1.12 1.46 .I1 .94 .52 .16 1.03 1.08 l.72 l.76 
MgO------------ .44 .55 .46 .62 .23 .21 1.31 .18 20 .14 .31 .15 .30 
CaO ------------ 50.79 51.95 50.73 50.22 53.53 53.89 52.19 54.47 55.27 53.33 50.16 53.68 52.48 
p206 - - - - - - , - - - - - .031 .021 .008 .009 .008 .005 .007 .090 .004 .007 .011 .012 ----,- 
Igmnonlou ------- '40.43 '41.32 '40.44 '40.20 '41.92 '42.69 '43.60 '43.10 '43.45 '42.21 '39.84 42.60 42.14 - - - - .- .- -- --- . - - - - -- - 

Tbfal ------- C99.731 C99.711 '[99.70] C99.681 C99.761 C99.921 C100.321 C99.841 C99.341 C99.871 C99.921 C99.881 98.72 

Clau ------------ 5.3.91 4.2.93 6.3.91 4.5.90 0.4.94 1.2.97 1.4.96 1.2.98 0.0.99 1.3.95 1.3.90 2.2.96 2.3.94 
CaO/MgO---,----- Calc~te Calclte Calcite Calc~te Calclte Calclte Calclte Calcite Calcite Calclte Calcrte Calcite Calclte 

- -. - .- - - - - - -- - - -- - -- - - -- - -A =-- =----- -- -=----- ==-.--= c- - -- 
Wahmngfon-Conunued - - 

1847 1848 1849 1850 1851 1652 1853 1854 1855 1856 1857 1858 1859 

R,oa - - - - - - - - - - - - 
MgO------------ 
CaO ------------ 
Pfl6 - - - - - - - - - - - - 
Ignition IOX' ------- - 

Clau ------------ 
CaO/MvlaO --------- 

1.2,96 
Calcite 

2.3.95 
Calcite 

1,2.97 
Calcite 

.93 

.31 
51.88 

.004 

41.13 
- 

C99.751 

4.3,93 
Calcite 

.47 .84 

.26 .48 
53.96 53.15 

. O l O  .008 

42.67 42.32 
.- 

C99.801 C99.541 

2.1.97 1.2.96 
Calcite Calcite 

C99.70] 

1.2.97 
Calcite 

1.05 
.10 

50.98 
.010 

40.25 
--- - 

C99.721 

6.3.91 
Calcite 

1.22 
.18 

51.43 
.006 

40.68 
- - -- - -- - 

'C99.77] 

4.4.92 
Calcite 

.I1 

.14 
50.38 

.008 

39.84 

c99.921 

8.2890 
Calcite 

.I1 .51 

.45 .32 
53.75 53.64 

.004 .010 

42.32 42.43 

C99.511 C99.931 

1.2.96 2,1,96 
Calcite Calcite 

.82 

.12 
51.36 

.016 

40.83 

c99.641 

5,3.92 
Calcite 

Clau -------,---- 3.5.15 2,2.96 0.1,97 0.1.98 0,0,99 0.1,98 0.1.97 6.3.91 3.2.94 2.2,95 2.2.95 3.4.92 0,1,91 

CaO/MgO----,---- Calclte CIlcrte Ca lc~ te  Calclfe Calclte Calcite Calcite Calclte Calcite Calcite Calcite C a l ~ l t e  Calclte - . -- - - - -- --- -- - - - -- - - - - - - . -- -- -- - - - - - - -. - -- - - - - -- - -- -- -. - - . 

l ~ l # a + ~ y o , .  

' ~ a m ~ l e  dried a t  110.-112%; 
ignition loss 1.000'-1.100%. 

'N*o= 175 ppm. KzO = 560 ppm, 
T i 4  = 250 ppm , S = 740 ppm. 

'N*O = 210 ppm. K'O = 565 ppm. 
T i 4 = 2 W  ppm. S=73ppm.  

' ~1%.  
'No@ = 250 ppm , KIO = 550 ppm . 

T i Q = 6 5 p p m ,  S =840 ppm. 

'A composite of sampler 1867-1871 
contained No@= 155 ppm . KIO = 490 ppm. 
T i 4  = 170 ppm . S = 460 ppm. 

Specuochemical analyses 
C The metallic elements not detected in the rpecuocbemical analysis: L~O.BeO.B1~,K~0.S~~4CoO,ZnO,G~~,Ge~,ArrO,,Y~~4Z~~4N~~4MOq,A~O,Ru,Rh,PddCdO, 

~%.~~4.~h%.~~~.Te4.CerOOL%Os~Ce44~t%4N444~m&~E~44G4Oa~Tbr%4~~%~HoPI.Et~%4Tmto,,Yq%~L~%4HQrqTat4W44~~4~~OI~kRRA~UT~&~ 

No#-------,------------ ------ ------ -----, ------ ------ ------ ----,- ------ ------ ------ ------ -----, 
T i 4  .................... 0.012 0.023 0.052 0.045 0.039 0.015 0.067 0.016 0.0044 0.059 0.019 0.014 
V106 ,----- --,,,, .003 .003 .003 .003 .003 ,,-,-- ------ .0048 ------ ------ 
CII% -------,------------ .0005 ------ .0005 .0005 .W05 .0005 .0005 .0005 ------ .0005 . O W  -----, 
Mu0 -------,------------ .12 .12 .15 .068 .048 .038 .035 .04 .055 .10 .035 .24 
NiO ..................... ------ ------ .001 .001 .001 .001 ------ -,---- ------ ---,-- .001 ------ 
CuO .................... .0020 .0019 .0035 .0043 .0016 .0016 .0017 .0018 .0014 .0012 .OW .0015 

. .- 's48-.- 
N*O .................... 0.11 
T i 4  .................... .029 
V'O' - -- - - - - , - - - - - - - - - -- - - -- -- - 
CrzQ ---------,--------- .0005 
MDO .................... .042 
NiO ---------------,----- .001 
CuO -,------------------ .0015 
SrO ..................... .0065 .0079 .0083 .W94 .010 .0084 - P - -- - - -- - -- - --- - - ,015 .0098 .011 

. 
.011 .0063 .012 

1861 1862 1863 1864 1865 1867 1866 1869 1870 1871 1872 
NaO---------------------------- ------ ------ ------ ------ 0.05 0.068 -,---- 0.05 0.05 -----------, 
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~ Spec~ochemical analyses-Conrinued ~ .. - .. 
1861 ? K  _1863--_1!!2---1865 _ _ _ 186? 868 ---!869 1810 1 8 7 ? - 1 8 7 2  

MnO ............................. 0.092 0.014 0.008 0.01 9.021 0.045 0.05 0.073 0.043 0.04 0.15 
NiO ............................. .001 ------ ---,-- ------ ------ ------ ------ ------ ------ ------ ------ 
CuO ............................. .0024 .0025 .0011 .0015 .0018 .0021 .0013 .0018 .00094 .0019 .0012 

DICRIPTIVE NOTES 

[Underscored page numben in reference indicate source of analysis] 

Warhington-Continued Washington-Continued 

1834. 1835. Whatcom County. Devonian part of Chilliwack Group. NWt set. 9. 1868. 1869. Whatcom County. Euly Late Devonian part of Chilliwack Group. NWi 
T. 40 N.. R. 5 E.. about 6 m i l u  from town of Sumu. Hilltop deposit. rec. 17. T. 40 N., R. 6 E.. north of town of Maple Falls. German 
Analyst. C. S .  Homi; specrroehemical analyst. C.  E. Harvey. ( Morn, deposit. Analyst. C. S. Homi or Mark Adams; spectrcchemical a m -  
1962, p. 4, 8.  15. 97, =. 119, pl. 1; Darner. l W ,  p. 16. 19, 82. lyst. C. E. Hmvey. ( Darner. 1966. p. 16. 19. 82. 209. 210. 241. 
209. 210. 230. 231. 453. 466.) Limestone. light-gray. dense. fouili- 7.4, 243, 452. 453, 465.) Limestone, gray, dense to crystalline, 
ferous; chip s a m l e .  Thin-section description. Limited tonmne. fouiliferws. Possible use: None. de~osit  small. . . ., 
Index and geologic maps. geologic sections. Poulble use: Concrete 
aggregate. ballast, road metal, riprap. 
1834. Sample W 19- 1 taken across 150 ft . 
1835. Sample W 19-2 taken acrou 70 ft. 

1858. S W ~  NWf rec. 17. Sample W 2- 1. Chip sample taken across 
60 It. 

1859. Sample W 23-1. Thin-section description. Chip sample taken 
across 150 ft. Porrible use: Concrete aggregate. ballast. -- - 

1836 - 1843. Whatcom County. Devonian part of Chilliwack Group. West central part road metal, riprap. 

of sec. 21, T.  40 N., R. 5 E., enst slope of Sumas Mountain. S u m s  
Mountain deposit. Amlya. C.  S.  Homi; spectrochemical analyst, 
C .  E. Harvey. (Moen, 1962, p. 4 ,  8, 15, 96, 96, 99, 119, pl. 1; 
Darner, 1966, p. 16, 19, 82, 209, 210. 233-235, 236, 453, 466.) 
Limestone, light-gray to dark-gray , generally dense; about 200 ft thick. 
Chip sample. Index and geologic maps, geologic sections. Possible 
use: Concrete aggregate. ballast, road metal. riprap. 
1836. Sample W 18-1. composite. 
1837. Sample W 18-2 taken acrou 60 ft. 
1838. Sample W 18-4 taken across 140 f t .  
1639. Sample W 18-5. composite. 
1840. Sample W 18-6. composite. 
1841. Sample W 18-7. composite. 
1842. Sample W 18-8, composite. 
1843. Sample W 18-9. composite. 

1844. County, analysts, references, maps, and use as in samples 1836-1843. 
Early Late Devonian part of Chilliwack Group. NEt rec. 23. T. 40 N., 
R. 5 E.. west side of Red Mountain. Northwestern Lime Co. Sample 
W 8- 1. Limestone, Light-blue-gray , dense, fossilifuous; chip sample 
taken across 120 ft. Moderate to large tonnage. 

1845. Whatcom County . [EIrly Late Devonian] part of Chilliwack Group. N E ~  
sec. 26. T. 40 N . .  R. 5 E., 1.25 miles northwest of town of Kendall. 
Balfour quarries. Analyst. C. S. Homi; collector. W. R. Darner. 
Sample W 16-8. ( Moen. 1962, p. 4, 8, 94-98, pl. 1. )  General: 
Limestone. medium- to dark-gray. finely to coarsely crystalline. 
massive to well-bedded, fossiliferous. Maximum thickness about 
150 ft; thick overburden. Index and geologic m a p ,  geologic sections. 
Former use: Cement. 

1846. County, age. group. and locality as in sample 1845. Analyst. 
A. A. Hammer. Sample 122. (Shedd, 1913, p. 2U9. 212, 213, 241. 
pl. 21; Darner. 1966. p. 82. 209. 210, 2-25, 228. 2.) Generak 
Limestone. white to dark-gray , coarsely crystalline. Surface sample. 
Index and geologic maps. Possible use: Portland cement. 

1847. County. age. group. and locality as in sample 1845. Analyst. 
Mark Adams; spectrochemical analyst, C. E. Harvey. Sample W 16-8. 
( Darner, 1966, p. 16, 19, 82, 209, 210. 225, 226. 229, 463, 466.) 
Limestone, dark-gay to black, dense, crystalline or organoclastic 
texture; wearhen light gray. Chip sample taken across 240 ft. Index 
and geologic maps. Possiblc us :  None, deposit small. 

1846- 1857. County. age. group. locality. remarks. and use as UI sample 1845. Ana- 
lyst. C. S. Homi; spectrochemical anaIyst, C. E .  Harvey. ( Mwn. 
1962. p. 4.  8, 91-98, pi. 1; Danner. 1968, p. 16. 19. 82. 209. 210. 
225. 226. 229. 453. 466.) Chip sample. 
1848. Sample W 16-1 uken across 130 ft. 
1849. Sample W 16-3 taken across 140 ft. 
1850. Sample W 16-4 taken across 170 ft. 
1851. Sample W 16-7. composite. 
1852. Sample W 16-9 taken across 250 ft. 
1853. Sample W 16- 10 taken across 130 It. 
1854. Sample W 16-11 taken acrou 110 ft. 
1855. Sample W 16-12 takcn acrou 100 ft. 
1856. Sample W 16-13. composite. 
1857. Sample W 16-14, composite. 

1860. 1861. Whatcom County. Early Late Devonian part of Chilliwack Group. 
Center Wi sec. 19. T. 40 N., R. 6 E. Doaks Creek deposit. 
Mitchell Bay Lime Co. quarry. Alternating layers of dense gray lime- 
stone and coralline limestone; deposit at least 200 ft thick. Tonnage 
estimated. Index and geologic maps, geolog~c section. Use: Pulp 
and paper industry [implied]. 

1860. Analyst. T. H. Williams. ( Darner, 1966, p. 82, 209. 210. 
239, E.) Sample taken across 160 ft. 

1861. Analyst, C. S. Homi; spectrochemical analyst. C. E. Harvey. 
Sample W 4-1. ( Morn, 1962, p. 4 ,  6, 88, 93, 94.2. 119. 
pl. 1; Darnw, 1966. p. 16, 19. 82, 209, 210. 239,240, 
452, 485.) Chip sample taken across 120 ft. Possible use: - 
Concrete aggregate, ballast, road metal, riprap. 

1862 - 1865. Whatcom County. hobably Pe~sylvanian part of Chilliwack Group. 
Sec. 22. T. 40 N., R. 6 E.. 3 miles northeast of town of Maple Falls. 
Mitchell Bay t ime  Co. Analyst. C. S. Homi; spectrochemical ana- 
lyst. C. E. Harvey. (Moen, 1962, p. 48, 9 1 - 9 3 , s .  119, pl. l; 
Darner, 1966, p. 16, 19, 82, 209-213, 452, 465.) Limestone. white 
to gray, crystlline, fossiliferous. Chip sample. Tonnage -ti- 
mated. Index and geologic maps. Former use: Pulp and paper 
industry. Possible use: Concrete aggregate, ballast, road metal. 
riprap. 

1862. N W ~  sec. 22. Sample W 5-1 taken across 180 ft. 
1863. N W ~  sec. 22. Sample W 5-2 taken across 120 ft. 

1864. 1865. Center sec. 22. Samples W 5-3 and W 5-4 taken across 
100 ft. 

1866. Whatcom County. Devonian to Early Permian part of Chilliwack Group 
( Danner. 1966). Ef NWf rec. 22. T. 40 N.. R. 6 E., about 4 miles 
northeast of Maple Falls. Boulder Creek. Analyst. A. A. Hammer. 
Sample 125. (Shedd, 1913, p. 215, 216, 241, pl. 21.) Limestone, 
light-colored, coarsely crystalline, massive. M e x  map. Poss~ble 
use: Portland cement [implied]. 

1867 - 1871. Whatcom County. Pe~sy1vani.n pan of Chilliwack Group. NG NG 
sec. 33. N W ~  NW) rec. 34, T. 37 N.. R. 8 E.. unsurveycd, about 
14 miles by road north of t w n  of Concrete. Dock Butte Trait deposit. 
Analyst, under supervision of Muk Adams; specuochemical analyst, 
C. E. Harvey. ( Damcr, 1966, p. 16, 19, 82, 259-261, 454, 467.) 
Limestone, dark-bluish-gray , crystalline: weathers ligllt gray. Chip 
sample. Index and geologic maps. Pmsible use: None, deposit in 
remotc area. 

1867. Samplc W 29- 1. compositc. 
1868. Sample W 29-2. Eompositc. 
1869. Sample W 29-3 taken across 111~ ft. 
1870. Sample W 29-4, composite. 
1871. Sample W 29-5 taken across 50 ft. 

1872. County, age, group, analysts, and maps as UI samples 1861-1871. South 
center and SW! sec. 32. T. 37 N . ,  R. 8 E.. about 16 milcs nwth of 
Collcrcte. Dock Butte Trail deposit. Sample W 27-1. ( Danncr. 1966. 
p. 16, 10. 82, 259, 260, 263, 453, 467.) Limestone, gray to hght- 
gray, finely crystalline. Chip sample taken across 40 ft. Possible use: 
Nonc, deposit small. 



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

Table 10 .-Analyses of samples t o m  Washington CmULcllqg more than 90 percent carbonate (Group Ft).common-rock CategaryXontinued 
-. - 

Chemical analyres-Continued 

~- .- -. 
W a r h i w t o n 4 o n t i i d  

- - 
MgO------------ .19 .19 .15 3.23 2.69 1.15 .32 .81 1.15 20.85 1.51 .50 1.10 
CaO ------------ 54.83 54.68 54.90 49.67 49.07 52.62 50.10 53.21 52.24 28.18 48.94 52.62 51.61 
Na,O----,------- ------ ------ ---,-- .OO .OO .OO ------ ------ ------ ------ ------ ------ ------ 
K'O------------- ------ ------ ------ .oo .01 .02 ------ ------ ------ ------ ------ ------ ------ 
P'06 --- -- ---- -- - .020 .Ol9 .025 ------ ------ ------ .024 .030 .022 .018 ------ ------ ------ 
Ignlnon l w  ------- '43.53 '43.06 '43.48 42.41 40.94 42.37 '39.74 '42.72 '42.26 '43.89 40.56 42.32 42.18 - -- - - - . - - - - . - .. . . - - 

Total - - ----- C99.221 C99.431 C99.301 C99.551 C99.111 C99.411 aC99.78] a[100.17] aC100.031 C100.151 C100.023 C100.001 C100.011 

Class-----------, 0,1,98 0.2.98 0.1.98 0.4.94 2,5,91 1.2.95 1.2.90 1,2.96 3.2.95 6,2.92 4.5891 1.4.95 1-5-94 

CaOjMgO -------,- Calcite Calcite 
Calcite Magnerian Magnesian 

calcite calcite 
Calcite Calcite Calcite Calcite Dolomite Calcite Calcite Calcite 

- -- -- 

Warhington-Continued -- - 
1886 1887 1888 1889 1890 1891 1892 1893 1894 1895 1896 1897 1898 

46Fz 46FI 16F2 46Fz 46FI 46Ft 46Fz 46Fz 46Ft 46F1 46Fz 46Fr 46Fr 

All% ----------- 1.03 ." ) '.42 
.21 

F-0: -- - - ---- - - - .31 ------ '.as 4 .42 ::: rr .58 
.30 .56 .40 '1.42 1.18 .42 

FeO - - - -- - - - - - - - - - - - - - .21 ------ ------ ------ ------ ------ ------ ------ ------ ------ 
MgO ------------ 1.00 .36 5.12 '.60 .64 .008 Trace Trace Trace ------ 7.06 .50 1.02 
CaO ------------ 52.31 54.60 '54.12 654.61 54.30 54.84 55.22 55.86 55.96 55.25 43.27 53.07 55.17 

. . 

HIO- -- - -- - - - --- - - - -- - ------ - - ---- -- ---- '(.013 ' ~ 0 1 )  ------ ------ ------ ------ ------ ------ ------ 
PIO~ ------------ ------ ------ ---,-- ------ .025 A23 ------ ------ ------ ------ ------ ------ ------ 
Ignition l w  ------- 43.13 42.98 '44.14 '43.53 '43.27 '43.02 42.14 42.66 42.60 43.36 41.14 40.84 42.86 

Total ------- C99.551 100.00 C100.771 C 100.611 99.48 99.82 99.74 99.42 99.72 99.47 '100.47 99.53 99.83 

Class ------------ 0,4,'?5 1.1.97 1.1.99 l , l ,99 0.1.98 0.2,98 1.2,95 0.1.97 0.1,97 0,1,98 5.4,90 2,3.92 0.1.97 

calcite 
Calcite Calcite CaO/MgO--------- Calclte Calcite Calcite calcite Calcite Calcite Calcite Calcite Calcite Calcite 

- -- -- - - . -- - .- -- 
-- Watbington-Continued - - 

FeO------------- ------ ------ J - \------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
MgO ------------ 17.05 2.92 .54 5.70 .34 .28 .80 1.76 12.90 ------ ------ ------ ------ 
CaO ------------ 34.33 50.79 49.99 47.57 52.59 54.29 54.79 45.02 44.56 53.38 54.89 53.22 54.22 

Total ------- 99.46 199.891 99.31 u~100.32] [100.02] C99.931 '[99.92] '[100.21] C62.011 C53.381 C54.891 C53.221 C54.223 

Class ------------ 0,4,92 2.1.97 5,5,89 2,2,97 3,3.94 1.2.97 0.1.99 0,3,97 0.5.82 0.0.95 0.0.98 0,0,95 0.0.97 

Calcareous Magnedan Calcite M:ziF Calcite Calcite Calcioe Magnerian Calcateow 
CaO/MgO--------- calcite dolomite 

Calcite Calcite Calcite Calcite 
dolomite calcite 

lb%. 
'Sample dried at 110°-1120C: ignition loss l,OOOe-1. 100.C. 

'A compooite of samples 1879-1881 and samples 467-469 
group F: contained Na,O = 235 ppm . KrO = 540 ppm. T i 4  = 250 ppm. 
S = 220 ppm. 

'Iron and aluminum oxides. 
'~alculated from repated MgCOt and ( a )  CaCOs. 

'~ lka l ies .  

' ~ o t  included in total. 

' ~ 4 .  calculated t o m  repated MgCO, and CaCOa. 

'co,. 
' 110.47 percent in text. 

= 225 ppm, K1O = 500 ppm, Ti- = 95 ppm, 
S = 110 ppm . 

'with sample 485 goup F:, N+O= 290 ppm , K20= 530 ppm, 
T i 4  = 130 ppm, S = 530 ppm. 

'NarO = 250 ppm, KIO = 500 ppn. T i 4  = 70 ppm, 
S =245 ppm. 
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Specaochemical analyses 
L The metallic elements not detected in the specaofhemical analysis: L i r 0 . B e 0 . B 2 0 , . K ~ 0 , S c 2 0 S S V t 0 5 , C o 0 , Z n ~ , G a ~ ,  

~ ~ ~ , ~ ~ ~ S . ~ ~ ~ ~ ~ ~ ~ S . ~ ~ ~ , T ~ % , ~ ~ ~ ~ . L ~ Z ~ ~ , ~ ~ % . ~ ~ ~ ~ ~ N ~ O S ~ S Q ~ , E ~ ~ O J ~ G ~ O ~ ~ T ~ , O ~ ~ D ~ Z O ~ ~ H ~ O ~ ~ E ~ ~ O ~ , T ~ ~ ~ ~ , Y ~ O ~ , L U ~ ~ ~ H ~ ~ , T ~ ~ ~ ~ , W O ~ , R ~ ~ ~ , ~ ~ , ~ ~ . ~ . A U .  

NarO ------------ ------ 0.05 ------ ------ ------ 0.05 ------ ------ ------ 
Ti02 ------------ 0.0036 .02 0.0056 0.013 0.014 .02 0.0052 0.0076 0.021 
C r ~ 4  ----------- ------ ------ ------ .OOS ------ .0005 ------ .00067 
MnO ------------ .25 .22 .16 .060 .13 .065 .048 .ll .16 
NiO ------------ ------ ------ ------ .001 ------ ------ .0026 .003 .0018 
CuO ------------ .0012 .0018 ,0095 .002 .0015 .0014 .0036 .0015 .0020 
SrO ------------- .007 .011 .0077 .0087 .0074 .008 .0025 .014 .014 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indlcate swrce of analysis] 

Washington-Cuntinued Washington-Continued 

1873 - 1875. Whatcom County. Pennsylva~iia~i part of Chilliwack Group. Soulh 
center and S W ~  sec. 32. T.  37 N., R. 8 E.. about 16 miles norrh of 
town of Concrete. Dock Butte Trail depos~t. ( Danner, 1966, p. 16, 
19. 82, 259. 260. 262. 263, 453, 467.) Limestone. gray to light- 
gray, finely crystalline. Chip sample. Index and geologic maps. 
Possible use: None, deposit small. 

1873. Sample W 28-1 taken across 100 f t .  
1874. Sample W 28-2 taken across 230 ft. 
1875. Sample W 28-3 taken across 200 ft. 

1876- 1878. Whatcom County. Early Pennsylvanian part of Chilliwack Group. 
[ T .  37 N.. R. 7 E . ,  unsurveyed.] Ridley Creek deposit. ( Danner. 
1966, p. 82, 209, 257-2.) Limestone, fossiliferous. Index and 
geologic maps. Possible use: Cement, deposit in remote area. 

1876. Goodnews claim. 
1877. Irene claim. 
1878. Mazama No. 2 claim 

1879 - 1881. Whatcom County. Early Pennsylvanian pan of Chilliwack Group. 1902 - 
N W ~  N W ~  sec. 13, T .  40 N., R. 5 E. ,  Red Mountain. Analyst, 
C .  S. Homi; spctrochemical analyst. C .  E. Harvey. ( Mwn, 1962. 
p. 4, 8, 88. 96, 99, 119; pl. 1; Danner, 1966, p. 16, 19, 82, 210. 
220, 221. 452. 465.) General: Limestone, light-gray. crystalline. 
well-bedded, fossiliferous. Thin-sect~on description. Chip sample. 
Tonnage estimated. Index and geologic maps, geologic sections. 
Possible use: Concrete aggregate, ballast. cement, road metal, 
riprap. 

1879. Sample W 6-2 taken across 120 ft. 
1880. Sample W 6-5 taken across 120 h. 
1881. Sample W 6-1 taken across 130 ft. 

1882. County. age, grwp,  analysis. maps, and use as in samples 1879-1881. 
SG N& sec. 21, T.  40 N., R. 5 E. Sumas Mountain deposit. 
Sample W 17-1. ( Mwn, 1962, p. 4. 8, 16, 95, 97. E, 119, pl. 1; 
Danner, 1966, p. 16, 19, 82, 209, 210. 231-233, 453, 466.) [Cal- 
careous dolomite] limestone, buff and whlte mottled, mostly crystal- 
line, foss~liferous. Chip sample taken across 80 ft. 

1883 - 1899. Whatcom County. Early Pennsylvanian part of Chilliwack Group. 
N@ S W ~  . N W ~  SEl , N E ~  sec. 14, T. 40 N.. R. 5 E., about 3 miles 
northeast of town of Kendall, Red Mountain. Permanente Cement Co.. 
upper quarry. ( Daruler, 1966, p. 82, 209, 210, 213, 215, 218, 219.) 
Limestone, fossiliferous. Index and geologic maps. Former use: 
Hydrated lime. Use: Cement. 

1883- 1886. Analybt. E. I. Baldwin. 
1887. ( Burchard, 1912, p. !E, pl. 1; Shedd. 1913, p. 209- 

211, 212.) Limestone, light-gray ; exposed thickness - 
275 ft. 

1888. Analyst, A. H. Cederberg. ( Lander, 1905 [1906]. 
p. 379; Burchard. 1912, p. 3, pl. 1.) Limestone. 
crystalline. 

1889. Aoalya, D. W. Riedle. ( Landes, 1905 (19061. p. 3791 
Hodge, 1935~. p. 69.) Limestone, crystalline. 

1890- 1899. ( Hodge, 1938d, p. 13, 26, 28-30, 33, 36. 38. 2. 2.) 
Limestone, light-gray , finely crystalline. Possible 
use: Flux. 
1890. USW sample 187A. 
1891. USED sample 185A. 

1900, 1901. Whatcom County. Early Pennsylva~iian part of Chilliwack Group. 
SW~SW: sec. 14, N W ~ N W ~  sec. 23, T .  40 N.. R. 5 E . ,  about 3 
miles northeast of Kendall, Red Mountain. Permanente Cement Co., 
lower quarry, abandoned. ( Da~mer, 1966, p. 16, 19. 82, 209, 210. 
213, 214, 216,218, 219, 453. 467.) Limestone, gray, dense to 
crystalline, fossiliferous. Index and geologic maps, geologic sections. 
Former use: Hydrated lime. 

1900. Analyst. C. S. Homi; spectrochemical analyst, C. E. Harvey. 
Sample W 24-5. ( Mwn. 1962, p.  4, 8. 88-91. 99. 119. 
pl. 1.) Chip sample, composite. Possible use: Concrete 
aggregate, ballast, road metal, riprap. 

1901. USW sample 1898. ( Hodge, 1938d, p. 13, 26, 28-30, 33, 
34.39.) 

1911. Whatcom County. Sec. 4, T. 40 N.. R. 6 E..  north of town of Maple 
Falls. Black Mountain deposits. ( Danner, 1966, p. 16, 19, 82, 209, 
210, 249-254, 255, 452, 465.) Limestone, fossiliferous. Tonnage 
estimated. Index and geologic maps, geologic sections. Possible use: 
Cement. 

1902 - 1906. Analyst, C.  S. Homi; spectrochemical analyst, 
C.  E. Harvey. ! Moen, 1962, p. 4, 8, 16, 87-89, 92, 
96-98. 100, 119, pl. 1.) Chip sample. Possible use: 
Concrete aggregate, ballast, road metal, riprap. 
1902. Probably Early Pennsylvanialipart of Chilliwack 

Group. N d  sec. 4. Sample W 7-4. Lime- 

stone, gray, massive, bedded; taken across 
300 ft . 

1903. Probably Early Pen~isylva~iian part of Chilliwack 
Group. NE~SW: sec. 4. Sample W 7-5. 
Limestone, brown or gray. sugary; bed at  
least 200 ft thick. Thin-sectioti description. 
Sample taken across 200 ft. 

1904. Probably Early Pennsylvanianpart ofChil11wack 
Group. NE$ SW: sec. 4. Sample W 7-6. 
Limestone, brown or gray, sugary; bed at  
least 200 ft thick. Thin-secnon description. 
Composite sample. 

1905. Early Pe~uisylva~iianpart of ChilliwackGroup. 
s W ~  sec. 7. Sample W 1-2. Limestone, gray to 
brown~sh-gray , medium to coarsely crystalline, 
maximum th~ck~iess about 400 ft. Thin-sec- 
tlon dcscriptio~~. Sample taken across 320 It. 

1906. Early to mlddle Permian part of Chilllwack 
Group. SC sec. 4. Sample W 7-1. Lime- 
stone, crystalline, a t  least 50 ft thick; taken 
across 1.000 ft. 

1907 - 1911. Early to middle Permian part of Chilliwack Group. SG 
sec. 4. Analysts, sample 1907: T .  H. Williams; 
samples 1908-1911: E. I. Baldwin. Limestone, 
brown to gray, dense to sugary. 
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Table 10. -Analyses of sampler horn Washington containing m a e  tban 90 percent caibonate (Group F2), common-rock category4ontinued 
-. 

Chemical analyses-Continued 

37-141 37-139- 37-140 37-126 -- 
S i q  ------------ ------ ------ ------ 1.72 
Rp, -,---------- ------ ------ ------ .94 
MgO------------ ------ ------ ------ .25 
CaO ------------ 53.76 54.96 53.65 54.12 

37-147 37-148 37-34 31-123 -3-3_1 - 31-128 37-129 37-124 37-125 
1.97 0.29 2.00 1.42 1.44 7.81 5.82 2.43 2.25 
1.17 .21 '-66 1.12 '.92 1.30 2.23 .71 .75 
.33 .10 '.22 .44 Trace 1.03 .58 .22 .25 

52.95 54.61 '53.80 54.11 54.36 49.53 50.61 53.71 54.02 
.010 .006 ------ .244 ------ .045 .029 .056 .DO9 

'43.33 '44.25 642.47 '42.33 43.17 '40.12 '40.12 '42.69 '42.77 
-- - - - - - - - -  - - - -  -- 

C99.761 C99.471 C99.151 C99.661 99.89 C99.841 C99.391 C99.821 C100.051 

CaO/MgO-,------- Calcite Calcite Calcite Calcite Calcite Calcire Calcite Calcite Calcite Calcite Calcite Calcite Calcite 
p--.-=---...--. ~. = - & ~  .-=. - --  --- ....... . . - . - -_ - _ii_:iii-----=-=.-G_= _:-- -.%=:--. .- - . . - . . . .. . - - .- . . . -. - - - .. - --- -.- 

' ~ lumina  and iron. 
' ~ 1 ~ 0 ,  + Fez%. 
'calculated from reported MgCOS and ( a )  CaCQ. 

'sample dried at  110°-11TC; ignition loas 1,000.-1. 10O0C. 

'cQ, calculated from reputed MgCO, and CaCO,. 

Specnochemical analyses 
C The metallic elemeno not detected in the specuochemical analysis: L i ~ 0 , B e 0 , ~ ~ . K ~ . s C , Q 4 C o 0 , L n 0 , G r 4 , G e ~ , P d , C d o ,  

4 Q . s n Q . ~ Q . ~ a o . T e Q o , C % O ~ L a r % 4 C e O , o , P l r O ~ ~ N G 0 1 . S m t % ~ E u r O ~ , G d c O l , T h 4 4 ~ ~ 4 . H s 4 , E r ~ ,  
PbO,BirOl.Th%.UO,l - -. .. 

~ ---- . 
- -- 1915 1916 -. 1917 .- 1919 1921 - iL2- --%?-- 1924 

Na@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.05 0.14 0.05 0.05 0.05 0.05 0.05 0.05 
TiO- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .022 .029 .012 .0056 .035 .029 .018 .020 
V106 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ------ ------ ------ ------ .0084 ------ ------ ------ 
C1sQ ................................... ----- - -  .0005 .0005 ------ ------ .0012 .00099 .0005 .0005 
MnO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .072 .027 ,007 .019 .095 .067 .18 .13 
NiO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ------ ------ ------ ------ .0018 .001 .001 ------ 
CuO ------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .0015 .002 .0014 .0005 .0036 .0036 .002 .0018 
SrO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .0098 .022 .022 .031 .035 .036 .013 .011 - - - ~ - . . . .. .-. -- - 

D~SCR~PTIVE F~OTES 

[Underscored page numben in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

1912 - 1914. Whatcom County. Early to middle Permlan part of Chilliwack Group. 
SEf sec. 4, T. 40 N., R. 6 E.,  north of town of Maple Falls. Black 
Mountain deposits, Analyst, E. I.  Baldwin. ( Darner, 1966, p. 82, 
209. 210, 250. 252-254. 255.) Limestone, brown to gray, dense to 
sugary, fossiliferous. Tonnage estimated. Index and geologic maps, 
geologic sections. Possible use: Cement. 

1915. Whatcom County. Devonian. Nf SEf aec. 32, T. 40 N.. R. 7 E. 
Church Mountain deposits, roadcut. Analyst, under supervision of 
Mark Adams; spectrochemical analyst. C. E. Harvey. Sample W 13-1. 
(Danner, 1966, p. 16, 19, 82, 247, 255, 256, 453, 465.) Limestone, 
gray, crystalline, thin-bedded, fossiliferour. Chip sample taken across 
12 ft. Index maps. Possible use: None, deposit small. 

1916, 1917. Whatcom County. Holocene. Center sec. 33, T. 40 N., R. 7 E., about 
2.6 miles east of town of Glacier. Church Mountain deposit. Analyst, 
under supervision of Mark Adams; spectrochemical analyst, 
C. E. Harvey. ( Danner, 1966, p. 16, 19, 82, 437, 438, 453, 485.) 
Tufa, brownish-yellow to buff, porous; maximum thickness about 2 ft. 
Chip sample. Index and geologic maps. Pouible use: Agricultural, 
ornamental stone. 

a ~ l y s t ,  C. E. Harvey. Sample W 26-1. ( Danner, 1966, p. 16, 19, 
82, 256, 257. 453, 467.) Limestone, gray, finely crystalline. Chip 
sample, composite. Index map. Possible use: None, deposit small. 

1920. Whatcom County. NEf SWf sec. 23, T.  40 N., R. 5 E., near town of 
Kendall. Northwestern Portland Cement Co. Analyst, A. A. Hammer. 
Sample 120. ( Shedd, 1913, p. 209, z, 212,247, pl. 21; Danner, 
1966, p. 82. 210, 237. 238.) Limestone, gray, coarsely crystalline. 
some chert. Small tonnage. Index and geologic maps. Pouible use: 
Portland cement. 

1921, 1922. Whatcom County. NWf S W ~  sec. 7. T. 40 N.. R. 6 E.. about 3.5 
miles north of town of Maple Falls. Silver Lake deposit. Analyst, 
under supervision of Mark Adams; rpecvochemical analyst. 
C. E. Harvey. (Danner, 1966, p. 16. 19, 82, 223, 3, 225. 453, 
465.) Limestone, dense, foasiliferous; wearhen dark gray to brownish 
gray. Thin-section description. Chip sample. Index and geologic 
maps. Possible use: Cement. 

1921. Sample W 15-1 taken across 230 ft. 
1922. Sample W 15-2 taken across 150 Et. 

1916. Sample W 11-1 taken across 220 h. 1923, 1924. Whaccom County. N?SEf sec. 32. T. 40 N., R. 7 E. Church Mountain 
1917. Sample W 25-1 taken across 70 ft. deposits, roadcut. Analyst, under supervision of Mark Adams; spectro- 

chemical analyst, C. E. Harvey. ( Danner, 1966, p. 16, 19, 82, 247, 
1918. Whatcom County. [T. 38 N., R. 3 E.], Balfoor Station on Bellingham 255, 256, 453. 485.) Limestone, gray, crystalline. thin-bedded; 

snd Northern railroad. ( Shedd, 1913, p. 217.) Limestone. Use: about 20 ft thick. Chip sample. Index maps. Possible use: None. 
Portland cement. deposit small. 

1919. Whatcom Counv. s f  sec. 34, T. 38 N., R. 9 E. Baker Lake deposit, 
roadcut. Analyst, under supervision of hiark Adams; specvochemical 

1923. Sample W 12-1 taken across 20 ft. 
1924. Sample W 12-2 taken across 385 ft. 



ANALYSES OF SAMPLES 

Table 11. -Analyses of aamplea from Idaho, Oregon, and Washingtm, of clays in which ( 2 . 1 7 8 ~  A1@3 +H@ (however determined) is 50 p c e n t  or more of the 
sample (Group Hkhspecial-rock categ 

[ Kaolin-like clays (kaolinite only .no "bauxite").SiQ/Alr4 weight ratio from 1.178 to 1.768; t o 2  iron < 30 percent. Chemical analyses arranged by 
State, county. and stratigraphic position 1 

Chemical analyrer 

Idaho 

- - 
FeO-- - --- -- ----- - -- --- ----- - -- ---- .02 .06 ------ -----, ------ ------ ------ ------ --,--- ------ 
MgO------------ .5 .20 .21 .45 .I1 .51 .36 ------ ------ ------ .64 1.5 .4 
CaO------------- .4 1.74 .37 .23 .24 Trace Trace ------ ------ ------ .65 1.5 .2 
N.rO-,---------- -,---- ------ .67 .13 .12 ------ ----,- ------ ------ ------ 
KsO ------------- ------ 3.80 .03 .06 .18 .05 ------ ------ ------ ------ 1 Trace ------ ------ 
40- ------------------ ------ '2.30 '2.18 '2.25 ------ ------ ------ ------ ------ '1.34 ------ ------ 
Ti% .............................. 1.09 1.16 1.0 ------ 4.1 5.6 2.0 ------ ------ ------ 
P.O. ------------ ------ ------ ------ .02 .02 ------ ------ ------ ----I- ------ ------ ------ ------ 

- 7  - 

SO* ------------ ------ ------ ------ .02 .03 ------ ------ ------ ------ ------ ------ ------ ------ 
MnQ ----------- ------ ------ ------ .01 .005 ------ ------ ------ ------ ------ ------ ------ ------ 
Ignition loss  ------- 2 9.50 14.5 12.03 12.20 15.1 14.3 '10.2 '11.0 '11.9 512.2~ ------ 10.2 

----p--------.-.----p-.-p- ~ 

Total ------- C1021 C98.21 100.1 C99.943 C99.921 C101.71 C101.21 C97.93 c99.21 C98.91 100.52 E92.61 [10O.O] 

Class --------,--- 0.92.0 0.77,4 0.89.1 0.84.1 0.84.2 0.81.1 0.91.1 0.88.0 0,79,0 0.81.0 0.85.2 0.91.0 0.94.1 -- ~ . ~- ~ 

 elow ow 100°C. 
' a t  105%. 
' ~ a m ~ l e  air dried, moisture at  110.C. 

' ~ t  950%. 
'combined water, ignition. 

DBCRIPTNE NOTES 

lUnderscored page numbers in reference indicate source of analysis] 

Idaho Idaho-Continued 

1. Latah County. Miocene. [T. 39 N., R. 2 W . I ,  6 miles east of town of Troy. 8 - 10. Latah County. Miocene. About 3 miles southwect of Deary. ( Hosterman 
Sample 33. ( Skeelr, 1920, p. 44, 5.) Clay, white, fine-grained; 24 ft and others. 1960. p. 1-4. 12. 13, 15, 20, 29. 37, 101, 111, plr. 1, 2. 

thick, overburden 1 ft. Physical properties, firing tests. Possible use: 6.) Overburden averagea 15.9 ft. Mineralogy. Bulk density averages 
Refractories. 1.64. ToMage estimated. Index and geologic map. geologic section$, 

correlated columnar s e c t i o ~ .  Log of drill hole. Weighted ccinpcdite 
2. h t a h  County. Miocene. T. 39 N., R. 3 W., near Troy, old Kendrick road. sample; umples taken at about 5-ft i~ltervals or where clay showed a marked 

( Hubbard, 1956~. p. 2, pls. 1, 2.) Clay. Index and geologic maps. change. Possible urei Source of alumina, gallium. ilmenite. 

3. h t a h  County. Miocene. [T. 39 N.. R. 3 W.], near Troy. Analyst. 
R. V. Lundquist. Sample 1. ( Tullis and Laney. 1933, p. 486-493, 495.) 
Clay. Index map. Microscopic examination. Use: Face brick, firebrick. 
terra cotta, sewer pipe, stoneware, draintile, roofing tile, stmctural tile. 

4. 5. Latah County. Middle and late Miocene, Latah Formation. N& N W ~  sec. 16, 
T. 40 N., R. 1 W., 0.5 mile north of town of Helmet. A. P. Green Co. 
( Ponder and Keller, 1960, p. 44, 45, 47, 48, 50, 51, 53-57, 58.) Miner- 
alogy. Index and geologic map. Microscopic description. size distribution 
analyses, chemical analyses recalculated to relative number of cations. 
allophane content of clay samples. Possible use: Fire clay. 

4. Sample AD-1. Clay, white, speckled; contalns brow11 silt-size particles. 

8. SWt sec. 19, T. 40 N.. R. 2 W. Drill hole 01-163. Clay, vari- 
colored; depth 18.7-27.0 ft. 

9. N a  sec. 24. T. 40 N.. R. 3 W. Drill hole 01-207. Clay, blue and 
yellow; depth 10.5-37.8 ft. 

10. S& sec. 25, T. 40 N.. R. 3 W. Drill hole 01-113. Clay, van- 
colored; depth 7.5-20.1 ft. 

11. Latah County. Latah Formation. [Sec. 31. T. 42 N., R. 4 W.], near town 
of Potlatch. Analyst, W. R. Bloor. Sample 92. (Shedd, 1910, p. 222, 
223, 224. 307, 320, 321.) Clay, white, plastic; 15 ft thick; overburden - 
8-10 ft. MicrorcoDic descri~tion. Use: Stoneware. 

5. Sample SC-1. Clay, gqay to very light brown, extremely fine grained, 
plastic; contains very little silt; from bed 8-12 h tliick. 12. Latah County. [Latah Formation. T .  42 N.. R. 4 W.], 0.5 mile north of 

town of O~laway. Sample 55. ( Skeelr. 1920, p. 55. 56.1 Clay, white, 
6. Latah County. Miocene. Sec. 6. T. 40 N.. R. 2 W.. 1 mile northwest of town fine-grained; at least 20 ft thick. Physical properties. firing tests. Use: 

of Vassar, railroad cut. ( Hubbard, 19%. p. 21, pk. 1, 2. 5.) Clay, Terra cotta, crude pottery, refractories. Possible use: Face brick. 
maximum thickness 12 ft, overburden 8 ft. Index and geologic m a p .  building tile. 

7. Larah County. [ h t a h  Formation.] Sec. 23. T. 40 N.. R. 2 W.. 0.5 mile 13. h t a h  County. [Scc. 6, T.  40 N., R. 2 W . I ,  near Stanford station, rallroad 
east of town of Deary. railroad cut. ( Hubbard. 1956a. p. 20.2. plr. 1. cut. Sample 23. ( Skeeh. 1920, p. 38.40.) Clay, white, brown, fine- 
2, 5.) Composite wmple. Lower bed: Clay, crean~y-gay. 6 ft thick; grained; contains mica. Geologic section, columnar section. Physical 
upper bed: Clay. yellow, m d y  . 4 ft thick. Index and geologic maps. properties, firing tesu. Possible use: Structural ware. 
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Table 11.-Analyses of sampler from Idaho. Otegon. and Washington, of clays in which (2.178xA1@3 +H@ (however determined) is 50 percent or more of the 
sample (Group Hk) , special-rock category-Continued 

Chemical analyses-Continued 

Oregon - -- --- -- - 
14 15 16 17 18 19 20 21 22 23 24_ 25 26 

36Hk3-1 36Hk3-5 36Hk3-35 36Hk3-7 36Hk3-13 36Hk3-14 36Hk3-17 36Hk3-18 36Hk3-16 36Hk3-9 36Hk5-8 36Hk5-56 36Hk20-3 
- 

SiOz - - - - -  - - -  -- 43.52 43.74 44.98 45.86 43.6 45.5 46.09 54.17 44.40 46.1 51.22 42.11 50.80 .,%% 

Alto, - - - - - - -  -- 36.72 31.72 33.09 38.78 30.2 27.8 37.55 31.13 36.60 30.1 31.34 24.77 33.45 

Fez% ----------, 5.10 7.85 3.03 2.79 10.3 11.5 '2.51 '4.42 '1.96 9.6 2.92 '19.43 .81 
MgO ------------, .21 .42 .5 .24 .3 .4 .07 .13 .11 ------ .4 .13 None 
CaO ------------- .65 3.60 .44 .70 .3 .3 .44 .50 .36 ------ .OO .10 None 
NazO ------------ ------ ------ ------ ------ .1 .4 - ----- ------ None 4 1  '.8 ------ ------ ( None 
K@ -,----------, ------ ------ ------ ------ <.05 <.05 ------ ------ 
H~o+------------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ----a- 412.11 
40- ,----------------- ------ '3.26 ------ ------ ------ ------ ------ ------ ------ '1.20 ------ '.61 

Ti02 ------------ '.66 2 1.92 2 1  1.8 1.8 - - - - - - - - - - - - - - - - - -  1.6 1.82 ------ 1.92 

P&15 ------------ ------ ------ ------ ------ .19 .13 ------ ------ ------ ------ ------ 2.25 ------ 
MnO------------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ '.66 ------ 
co, ------------ ------ ------ ------ ------ '(1.32) '(1.43) ------ ------ ------ ------ ------ ------ ------ 
so'------------------- ------ ------ ------ <.05 <.05 ------ ------ '.09 ------ ------ '.020 ------ 
v206 ------------ ------ ------ ------ ------ <.05 <.05 ------ ------ ------ ------ ------ ------ ------ 
Zr02 ------------ ------ ------ ------ ------ <.05 <.05 ------ ------ ------ ------ ------ ------ ------ 
Organic matter ------ ------ ------ ------ ------ '( .33) '( .43) ------ - ----- ---- -- ------ - ----- ------ .31 

Igniaon Ion -------- 13.10 12.61 12.73 12.40 m l ~ l ~ s s s m l l ~  13.61 - 10.39 16-20 l l . 8  12.02 12.85 ------ 
Total -------- 99.96 100.21 [ l O O . O 3  100.98 99.6 99.8 100.27 100.74 100.13 100.0 100.9 [100.32] 100.01 

class  ------------- 0,82,2 0.80.7 0.86,2 0.84.2 0,82,2 0,8r1,2 0.86.1 0,96.1 0.86.1 0.86.0 0.94.1 0.83,O 0.93,O 
-- -- - - -- -- -- -. - - . - .- . - - - - ~ - -- . . . 

Oregon-Continued - - -- .- - - -- - - -. - -. - - 
27 28 29 BO 31 - ? 2  33 34 35 35a 36 - 37 38 3 9  

36Hk20-5 36Hk20-16 36Hk20-8 36Hk20-11 36Hk20-12 36Hk20-10 36HkZO-7 36Hk20-24 36Hk20-13 36~k20- I5  3 6 ~ k 2 0 - 2 2  36Hk20-4 36Hk24-50 36Hk24-4 
- - 

SiOz ------ 50.91 51.2 46.98 48.40 49.68 47.20 46.3 49.58 50.12 62.06 38.22 53.15 35.03 51.72 

AlzO, ----- 33.67 30.4 39.86 38.20 38.42 39.82 35.7 34.53 35.43 27.44 31.78 31.34 29.60 31.08 

Fez% ----- .50 3.6 .46 .I4 .56 .41 .3 .29 2.23 1.48 '11.36 '1.08 '18.23 2.87 

MgO------ None .O . I9  .22 .15 -16 .3 .I .15 .17 .40 ------ ---- -- .66 
CaO ------ None .2 .47 .50 .44 .43 .3 .OO .37 .40 . I7  .23 -- -- -- .47 

Na20 ----- None .2 ------ ------ ------ ------ 1.4 ------ - ----- ------ ------ ------ ------ ------ 
K20 ------ None .1 ------ ------ ------ ------ None ------ ------ ------ ------ ------ ------ ------ 

- - 
WO, ------ ---- - .o ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ -,---- ------ 
Hg - - - - - - - - - - - - .o ------ ------ ------ ------ ----,- ------ ------ ------ ------ ------ -,---- -----, 
Organ~c matter .16 ''.I ------ ------ ------ ------ ------ ------ ------ ------ - ----- ------ ------ 
lgnltion l o ~  - ----- " 11.8 12.46 10.92 11.18 l2.40 13.4 12.57 11.52 8.83 111.19 11.53 U15.23 12.46 

Total- 99.81 u[101.31 100.59 100.17 100.56 100.73 C91.71 100.9 100.04 100.60 99.72 99.71 [102.16] 99.40 
Class ----- 0e93.0 0.93.1 0.86.1 0,86.1 0.89.1 0.86.1 0,85.1 0.90,l 0,SO.l 12.87.1 0.73.2 0,95,0 0.13,O 0.93.2 . - - - - . - - -- - - -- -. -- - - - - - - .- -- - -- - .- - - - - - - - - -- - - -- -. . . - - --- - - - -- 

Si02 -- - - -- - - -- -- 
~ 1 ' 4  ----- ---- -- 
Fez% - - - - - -- -- -- 
MgO------------ 
CaO ------------ 
NazO --- ---- ---- 
KzO - - -- -- -- -- -- 
T i 0  - - - - - - - - - - - - 
Ignition loss ------- 

Total --- ---- 
Class ------------ 0,83,2 0,84.1 0.86.0 0.84,2 0.85,2 0.84.1 0.85,2 0.88.2 0.86.1 0.94.1 0.85.1 0.90.1 0.88.2 

-- 

llncludes FeO. 
'~alculated from repated Fe, P, a Mn. 
'hlainly alkalies and alkal~ne earth, by 

difference. 
4 ~ b o v e  llO°C. 
'At 110%. 
"i0. 
' ~ o t  included In total. 

'Organlc C , not included In total. 

At 950°C 
"organic C. 
' ~ t  950%; ignition lors at 

700' C = 11.5 percent. 

U ~ t  1.000'-1. 100°C; sample air dried. 

" ~ a m ~ l e  dried at 130°C. 
 inor or amounts of lime and magnesia. 
'Reported as soda. 

"combined water. Ignition. 



ANALYSES O F  SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference ind~cate wurce of analys~s] 

Oregon Oregon-Continued 

14, 15. Clackamas County. Probably post-middle Miocene. ( Wilson and Treasher. 
1938, p. 19, 24, 31, 41-46.114-88, 88, 89.) Index m a p .  Firing tests. 
14. SE& SEf sec. 15, T. 5 5.. R. 2 E., 2.4 miles southeast of town of 

Molalla. Robbins property. Field No. I. Clay, gray, compact; 
weathen brown; some iron stain, conclwidal fracture; estimated 
thickness 25 ft; overburden. Possible use: Probably none. 

15. N E ~  NEf mc. 21. T .  5 8.. R. 2 E.. 4.3 miles by road southeast of 
Molalla . Ellis property. Auger hole A. Field No. 6 D 28. Fire 
clay, bluish-gray to piupliah-green; weathen brown; 23.5 ft from 
top of clay; overburden more than 10 ft. Mineralogy. Tonnage 
estimated. DeuUld measured sections. Physical properties. 
Pouible we: Refractories. 

Mineralogy, thermal analysis curve. 

35.35a. Lane County. Probably post-middle Miocene. N W ~  sec. 16, T.  23 3.. 
R. 3 W., about 18 miles south of Cottage Grove. ( Wilson and Treasher. 
1938, p. 19, 24, 70, 1 5 - 1 8 , E ,  92.) Index maps. Firing tests. Possible 
use: Probably none. 

35. Field No. 36 A. Clay, tan, plastic. 
35a. Field No. 36 H 3. Clay. bluish-gray matrix mottled with white 

inclurioor . 
36. Lane County. S W ~ S E ~  sec. 1, T .  18 S.. R. 4 W.. about 2.6 miles south of 

town of Eugene. Stevens property. Sample 2. ( Hodge. 19381. p. 817. 
811, 812. 887.) Red ocher clay, uniformly dense. Index map. Firing 
tesu. Use: Mineral paint, black porcelam. 

16. Clackamas County. [Probably port-middle Miocene. T. 5 S.. R. 2 E.. 
near] Molalla. Analyst, H. R. Shell. ( Speil and others, 1945, p. 31, 2.) 31. Lane Cwnty. s W ~  sec. 31. T. 22 S.. R. 3 W.. abwt  14 miles south of 

Kaolin. Mineralom. thermal analysis curve. Cottage Grove. Hobart Butte Min~ng Association. Sample 3. ( Hodge. - - 
1938f. p. 811. 876. 811, 881-883. 887.) Clay. white to light-gray. 

17. Clackamas County. Probably port-middle Miocene. SEf S E ~  sec. 1, T. 6 S.. Channel sample. Tonnage estimated. Index maps. Firing tests. Use: 
R. 2 E.. more than 10 miles by road southeast of Molalla. Dibble property. Refractories. 
Field No. 8 A. ( Wilson and Treasher, 1938. p. 19, 24, 42, 46, 41. 84- 
86, 89.) Clay. light-bluish-gray, smooth, not gritty, compact, concho~dal 38. Marion County. Miocene and Pliocene. NWI sec. 28, T.  8 S., R. 3 W., 

fracture; overburden. Index m a p ,  physical properties, firing tests. Possible about 5 miles south of town of Salem, roadcut. Analyst, L. L. Hoagland. 

use: Refractor~es. Sample P-3561. ( Libbey. Lowry, and Mason, 1945, p. 4, 5, 72, 74, 

18, 19. Clackamas County. Pliocene, Molalla Formation. Secs. 15, 16, 21, 22, 21, 
28, T. 5 S.. R. 2 E.., wurheast of Molalla. ( Oregon Dept. Geology and 
Mineral Industries, 1951. p. 18, 9. 20. fig. 1.)  Clay. analysls of com- 
posite sample. Mineralogy. Tonnage estimated. Index map. 
18. From lower clay series which averages about 55 ft thick. 
19. From upper clay series which ranges from 20 to 133 f t  ~n thickness. 

20. Clackamas County. Pliocene or Pleistocene. s E ~ s E ~  sec. 1 ,  T. 6 S.. 
R. 2 E., near Molalla. Dibble pit. Sample 4. ( Hodge, 19381, p. 811. 
851. 853.) Clay. Index map, detailed meawred section. Former use: 
Potterv . 

22. Clackamas Cwnty . Pliocene or Pleistocene. Sec. 1. T. 6 S.. R. 2 E.. 
near Molalla. Samples 5, 6. ( Hodge, 19381, p. 811, 8 5 1 - 9 . )  General: 
Material varies from fine, blue, plastic clay to coarse. kaolinitic. 
weathered gravcls. Clay deptli 200 ft. Index map. Possible we: 
Refractories. 
22. Analyst. Lazell. 

23. Clackamas Cwnty. [Sec. 1, T. 6 S.. R. 2 E.. near] Molalla. Analyst. 
Anthony Centenero; collector. R. L. Nichols. Sample M-3. ( Pask and 
Davies, 1943, p. 3, 10, 20, a, 23, 25; Pask and Davies, 1945, p. 51, 
62, 73, 74, 16, 18.) Clay. Mineralogy. Thermal analysis curve. 
Pouible use: Source of alumina. 

24. Columbia County. [ Pat-middle Miocc.~le. NEf u c .  33. T. 8 N.. T. 3 W . . 
6 miles west of town of Rainier.] Fraoren. Analyst. H. R. Shell. ( Speil 
and others, 1945, p. 3 1 , g . )  Kaolin. Mineralogy, thermal analysis curve. 

25. Columbia County. [T .  4 N., R. 3 W .I Peanon locatron. ( Hodge, 1935b. 
p. 2.) [Iron-bear~ng rock.] 

26- 28. Lanc County. Late Eocene and Oligocene. Calapwya Formation. Sec. 31, 
T. 22 S.. R. 3 W., about 16 miles south of town of Cottage Grove. Hobart 
Butte. Willamina Clay Products Co. quarry. ( Allen, 1946, p. 129, 131, 
132, 133; Allen and others, 1951, p. 1-5. 1, 9, pls. 1, 2, fig. 1.) Clay. - 
Deposit up to 204 ft thlck; overburden up ro 130 ft thwk. Mineralogy. 
Index and geologic m a p .  geolog~c mctiom. generalized columnar section. 
Photomicro~raph. Use: Refractories. Possible use: Source of alumma. - .  
26. Analyst. W. W. Brannock. Sample 16G. 
21. Analyst, W. W. Brannock. Sample 16W. 
28. Sec. 31, T. 22 S., R. 3 W. aud sec. 36, T. 22 S., R. 4 W. Com- 

pos~te sample. 

29-33. Lane County. Probably post-middle Miocene. S W ~  sec. 31, T. 22 S.. 
R. 4 W.. about 16 miles south of Cottage Grove, Hobart Butte. Willam~na 
Clay Products Co. quarry. ( Wilwn and Treasher. 1938, p. 19. 24. 3, 
69. 70. 13. 14, +-86. 92.) Clay. Average bulk dens~ty 2.4. Tonnage 
estimated. Index maps, measured section. Physlcal properties, firing 
tests. Possible use: Paint and paper filler, refractories, whiteware. 
29. Ficld No. 3 5 C  1. 
30. Ficld No. 35 C 2. 
31. Field No. 35 G. 
32. Field No. 35 1 1. 

34. Lane County. [Probahly post-middle Miocenc. SW: sec. 31. T. 22 S.. 
R. 4 W., about 16 miles south of Cottage Grove.] Hobart Butte. Analyst, 
H. R. Shell. ( Speil and others. 1945, p. 30-32.) Kaolin, silicews. 

16, 3, 85. 81, 88.) [ ~ e r r u ~ i n & s  bauxite] laterized basalt. red and gray. 
soft; 1.5-ft channel sample. Overburden. Index maps. Pouible use: 
Abrasives, cement, aluminum chemicals, oil refining, refractories. 

39. Marion Cwnty. Probably port-middle Miocene. S E ~ S W ~  sec. 25, T. I S.. 
R. 1 W., 6 miles south of town of Silverton, roadcut. Ficld No. 20. 
(Wilson a ~ d  Treasher. 1938. p. 19. 24, 50, 60.84. 91.) Clay, iron- 
stained, fine-grained, wmewhat plastlc; overburden. Index map .  Firing 
tesu. 

40-46. Marion County. Probably post-middle Miocene. T. 8 8.. R. 1 E.. King 
area. Toonage estimated. M e x  m a p .  Firing t a u .  Possible use: 
Non-plastic refractories. 

40. SWt SWf sec. 3, west of Silver Creek Falls, roadcut. Field No. 
18. (Wilson and Treasher, 1938. p. 19, 24, 50, 59, 84, 90.) 
Clay, tan-gray. oolitic. 

41. Scum line of S w t S d  sec. 13. Field No. 15. ( Wilson and 
Treasher, 1938, p. 19, 24, 50, 56, 51, 84, 90.) Clay, gray- 
brown; 4.5 ft thick, overburden 3.5 ft. Auger-drill hole. 
Decalled measured section. 

42, 43. s W ~ S G  rec. 18. few miles northeast of town of Sublimity. King 
property. General: Clay, white, fine-grained; tuff overburden. 
Detailed meawred sections. Physical properties. 

42. C h a ~ e l  sample 11. ( Wilson and Treasher, 1938. p. 19. 
24, 49-51, 52, 53, 85, 86, 90.) Clay, white, soft, 
compact. 

43. Ficld No. 11. (Wilson and Treasher, 1938, p. 19, 24, 
49-53. 84-86. 89.) 

44. N W ~  sec. 19. Ficld No. 14. ( Wilson and Treasher, 1938, p. 19. 
24, 50, 55-51, 84, 90.) Clay, white; overburden. Augcr- 
drill hole. Dcta~led measurcd section. 

45. NEf N E ~  src. 21. Field No. 16. ( Wilson and Treasher, 1938, 
p. 19, 24, 50, 56, 84, 90.) Clay, white, soft. compact; 
contains dark inclus~ons; overburden. 

46. NW: s E ~  rec. 21. Field No. 17. ( Wilson and Treasher. 1938, 
p. 19, 24, 50, 56, 51, 59.84, 90.) Clay, overburden 25 ft 
of tuff. Detailed measured section. 

41. Marion County. [T.  8 S.. R. 1 E.], near town of Silverton, above lower 
falls on Silver Creek. Sample 1. ( Hodge. 19381. p. 811, 864.867.) 
Fire clay, white, upper part stained p~nk  and yellow; about 16 ft thick. 
Index map. 

48. Marion Cwuty. [T. 8 S., R. 1 W .I.  4 miles northeast of Sublimity. 
Sample 4. ( Hodge. 1938f, p. 811. 862. 867.) Fire clay, whtc; at least 
8 R thick; overburden few inches to 2 ft  thick. Index map. Firing tests. 

Washington 

49 - 51. Chelan Couuty. Latc Cretaceous and Paleocene. Swauk Formation. NWI 
sec. 21, T. 22 N.. R. 20 E.. 3-4 miles south of town of Wenatchee. 
N. W. L. Brown prospect. Analyses 8-10. (Glover, 1941, p. 62. 336, 
342. 343.) Shale. dark-gray-brown, nonplaaic; thick beds interstrat~fied 
with sa~~dstoiie. Fir~ng tests. Possiblc use: Refractories. 

52. Chelan County. SW corner sec. 22, T. 22 N., R. 20 E., southwest of 
Wcnatchee. Brown pit. ( Hodge, 1938~ .  p. 106, 107.) Fire clay, 6 ft 
thick. Dctailcd measured section. Flrillg tests. 
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Table 11.-Arulyrs of umples from Idaho. Oregon, and W.rblngwn, of clays in whid1(2.178xAI@~+H@ (however determined) ir 50 percent m more of the 
umple (Group Hk) , apecial-rock category-Continued 

&mica1 analyses- Continued 

-. .- - -. . - -- - - -- -- - - -. . - -- - 
Warhinmon-Continued 

MgO ----------,- ------ ------ -,---- ------ ------ ------ ------ ------ ------ ------ ------ .2 ------ 
CaO ----------,------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .3 ------ 
Na,o ------------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .1 ------ 

Clau - - -- -- 0.80.0 0.85.0 0.83.0 0.99.0 0.89.0 0.89.0 0.61.0 0.81.0 0.86.0 0.81.0 0.80.0 0.81.1 0.82.0 
P 

--- Washington-Continued - - - -- - -- -- - - 
66 67 68 69 70 71 -- -3 ?a -- J 4  _ 1 5  -- -76- ---?- - - 78 

46Hk8-58 46Hk8-60 46Hk8-61 46Hk8-62 46Hk6-20 46Hk8-27 46Hk6-33 46Hk8-34 46Hk6-35 46Hk8-38 46Hk8-54 46Hk6-14 46Hk8-13 

P+J, ------------ ------ 
C Q  - - - - - - -- -- - - - - - - - - 
so, ------------- ------ 
zbo, -- ---- -- ---- - -- -- - 
V'O, - - - - -- -- -- ,- - -- -- - 
Be0 - - - - - - - - - - -, - - - - - - - 
Organic C --------- ------ 
Ignition l w  -------- '20.5 

~gnitionl-'------- (19.8) (19.8) (11.6) (16.2) (16.3) ------ (16.8) (14.0) (17.9) (17.6) (18.0) ------ ----,- - .. - --- 
Total -------- C98.71 C98.51 C98.11 C98.91 C98.21 C95.81 C96.61 C98.91 C99.01 C97.71 99.6 C98.031 C99.491 

---- -- - - - - -- -- -- -- .- - - - - 
- Washington-Cormnued - 

79 81 82 84 65 80 -- - -  83 -- ss - _ _ s 7 r 2 : - 8 9 _ _ _ _ 9 0 - z  
46Hk9-1 46Hk9-5 46Hkl7-40 46Hk29-70 46Hk32-18 46Hk32-21 46Hk32-32 46Hk32-39 46Hk32-34 46Hk32-36 46Hk32-37 46Hk32-38 46Hk32-57 

- - - -- - -- - - - - - - - -- - 

48.67 57.60 
35.84 34.37 
3.61 '1.24 

Trace 1.00 
.62 .JO 

K@ , - - - - -- - - - - - - - - - -- - 
HI0 ------------ ------ 
Ti01 -- -- ---- -- -- - -- --- 
s -------------, ------ 
CaSO4 ----------- - ---- - 
V,O' - - - -- - - - - - , - - - - - - 
Ignition 1- ------, 11.74 

Total ------- 100.13 

' ~ a  included in total. 
' A t 9 5 0 . ~ .  Sample dried at 130.C. 
' A t  700.C. Not included in total. 
' ~ t  600%. Sample dried at  130.C. 

'At l.OOO.C. 
'Includes FeO. 
' lron oxide. 
'Alkalies. 

' ~ c ~ a t e d  as sulph. lime. 

volatile. 
"At 950.C. 
"cub .  lime = 0.43 percent. 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

53 - 78. Cowlitz County. Tertiary. T. 10 N., R. 1 W.. about 6.5 miles northeast of 
town of Castle Rock. Cowlitz deposit. ( Popoff. 1955. p. 1-5. 7. 2. 10-16. 
18, 19, 21-25, 2. 37-40, 44, 46-57.) Mineralogy. T o ~ a g e  estimated. 
Index and geologic map,  geologic sections. Log of drill hole. Use: 
Refractories. Polrible we: Source of alumina. 

53. SEf sec. 7. Drill hole 46. Clay, red-brown and green-blue, 
semiplastic; more than 40 ft thick: overburden; depth 9.7- 
46.4 ft. 

73. Drill hole 7, depth 3.0-29.4 ft. 

74. Drillhole 11, depth24.6-62.0ft. 

75. Drill hole 35, depth 2.5-55.9 ft. 

76. SEf sec. 7, NEf sec. 18. Drill holes 46, 48, 50, 52-54, 58, 59. 
Clay, red-brown and green-blue. semiplastic; more than 40 ft 
thick, overburden. Composite sample. 

54 - 57. Clay, blue-gray. lignitic; ranges up to 70 ft in thickness. 77, 78. 011 boundary S W ~  sec. 17, N W ~  sec. 20. Clay, gray, lignitic. 

54. S a  sec. 9. Drill hole 45, depth 14.2-41.5 ft. 

55. NEf sec. 16. Drill hole 27, depth 12.9-45.3 ft. 

56. N& sec. 16. Drill hole 47, depth 49.0-66.7 ft. 

57. N& sec. 16. Drillhole49, depth39.7-77.9ft. 

58. NEf sec. 16. Drill hole 14. Clay, gray; contains lignite. Depth 
2.5-41.8 ft. 

59. 60. S W ~  sec. 17. Lower portion: Clay. blue-gray and gray, semi- 
flint, fine, dense; contains clay pellets, siderite oolites and 
concretions; 12-20 ft thick. Upper portion: Clay. gray or 
nearly black; contains lignite seams. overburden. 

59. Drill hole 36, depth 44.3-92.4 f t .  

60. Drill hole 39, depth 3.6-31.2 ft. 

61 - 69. Clay, red-brown and green-blue, semiplastic; more than 40 ft 
thick, overburden. 

61. NWi sec. 17. Drill hole 13, depth 23.0-53.0 ft. 

62. N W ~  sec. 11. Drill hole 42, depth 28.9-70.9 ft. 

63. N W ~  sec. 17. Drill hole 44, depth 14.0-39.3 ft. 

64. N W ~  sec. 17. Drill holes 13, 42. 44, composite sample. 

65. N& sec. 18. Drillhole46, depth48.4-103.4ft. 

66. N& sec. 18. Drill hole 52, depth 24.5-53.5 f t .  

67. NEf sec. 18. Drill hole 54, depth 72.0-119.2 ft. 

68. NEf sec. 18. Drill hole 58, depth 6.3-28.9 ft. 

69. N a  sec. 18. Drill hole 59, depth 1.5-68.7 ft. 

70 - 75. SG sec. 18. Lower portion: Clay, blue-gray and gray. semi- 
flint, dense, fine; contains clay pllcts ,  siderite oolites and 
co~~ctetionn; 12-20 ft thick. Upper portion: Clay. gray or 
nearly black; contains lignite seams; overburden. 

70. Drill hole 4, dcpth 15.7-82.0 ft. Composite sample. [For 
other analyses from same drill.holc, see sample 133. 
group D; samples 53-61. grwp Ha.] 

71. Drill hole 4. Clay, limonitic with concretions; depth 
26.0-29.7 ft. 

79. Douglas County. Late Cretaceous and Paleocene, Swauk Formation. Sec. 23. 
T. 23 N., R. 20 E.. about 4 miles north of town of Wenatchee. Keegan 
pit. ( Hodge, 193&, p. 694, 698, 699,104, 705.) Clay, c h a ~ e l  
sample. Index maps. Use: Probably none. 

80. Douglas County. Eocene. [T. 22 N., R. 20 E.] , near tow11 of East 
Wenatchee. Gladding, McBean, and Co. mine. ( Lander. 1934. p. 1069. 
1074, 1016.1 Clay, dark; 24 ft thick; overburden 10-20 ft. Firing test. 
Use: Firebrick. 

81. King County. [T.  21 N., R. 6 E.], town of Kummer. Black Diamond clay 
mine. Analyst, G. A. Bethune. ( Bethune, 1891, p. 106; Glover, 1941, 
p. 344, 345.) Clay. Firing tests. Passible use: Refractories. 

82. Skagit County. Tertiary. [T.  35 N., R. 6 E.] Cumberland Co., Conner 
mines. Analyst, G. A. Bethune. (Bethune, 1891, p. 106, 2; Wheeler, 
1896, p. z; Glmer, 1941, p. 348, 349.) Clay. Firing test. Possible 
use: Refractories. 

83 - 91. Spokane County. Miocene. T. 24 N.. R. 44 E.. about 11 miles southeast 
of town of Spokane. ( Hosterman and others, 1960, p. 1-4. 12.13-15. 
20, 25, 26, 37, 40, 42, 55-57, 60, 61, pl. 3.) Mineralogy. Average 
bulk density 1.64. Overburden averages 21.4 ft. Tomage estimated. 
Index and geologic maps, geologic sections. Log of drill hole. Weighted 
composite sample; samples taken at about 5 -ft intervals or where clay 
showed marked change. Possible use: Source of alumina. galliu~n. 
itmenire. 

83. On line S& sec. 20. S W ~  sec. 21. Drill hole E-2. Clay, vari- 
colored; some iron stain; depth 58.0-80.0 ft. 

84. S W ~  sec. 21. Drill hole E-10. Upper part: Clay, blue and blue-gray. 
Lower part: Semidecomposed basalt, gray; lron stain. Depth 
48.0-63.0 ft. 

85. NEf sec. 22. Drill hole M-42. Clay, mostly blue and blue-gray. 
some brown; some yellow tuffaceous clay; depth 3.0-49.0 ft. 

86. N E ~  sec. 22. Drill hole M-44. Clay, mostly blue and white, some 
gray, some iron stain; dcpth 12.0-44.0 ft. 

87. NEf sec. 22. Drill hole M-75. Clay, var~colaed; some iron stain; 
depth 17.0-49.0 ft. 

88. SEf sec. 22. Drill holc M-39. Clay, blue-gray and gray; some ~ron 
stain; depth 5.0-36.0 ft. 

89. SG sec. 22. Drill hole M-50. Clay, gray; lron stain; dcpth 
2.0-9.0 ft. 

90. SG sec. 22. Drill hole M-65. Clay, blue; some tan tuffaceous clay; 
some iron suin; depth 17.0-41.U ft. 

72. Drill hole 6,  depth 3.0-65.8 f t .  91. Sec. 22. Weighted composlre sample of area. 
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Table 11. -Analyses of samples from Idaho, Oregon, and Washington, of clays in which (2.118 x A1@3 + HtO (however determined) is 50 percent or more of the 
sample (Group Hk), special-rock category-Contlnued 

Chemical analyses-Continued 

Washington-Continued 

92 93 94 95 96 97 98 99 100 lol 102 103 104 
46Hk32-39 46Hk32-23 46Hk32-26 46Hk32-27 46Hk32-30 46Hk32-28 46Hk32-29- 46Hk32-56 46Hk32-31 46Hk32-5 46Hk32-14 46Hk32-60 46Hk32-20 

SiOI ------------ 40.8 41.3 43.2 43.5 43.7 38.3 39.0 40.3 52.8 54.80 52.32 40.1 44.3 
All% -,--------- 32.8 29.2 29.0 24.8 25.0 31.0 21.9 30.8 31.0 3 1 . 1 0 3 0 . 6 8  30.2 28.5 
FelOa ----------- 6 .7 12.3 9.6 13.0 12.5 11.4 14.1 9.1 1.9 1.68 1.70 10.6 10.2 
MgQ------------ ------ ------ ------ -----, ------ ------ ------ .O ------ Trace .46 ------ - ----- 
CaO------------- ------ ------ ------ ------ ------ ------ ------ 1.0 ------ ------ .80 ------ ------ 
NazO------------ ---,-- ------ ------ ------ ------ ---,-- ------ 5 ------ } I ,..I ( Trace ------ ------ 
KzO------------- ------ ------ ------ ------ ------ ------ ------ .4 ------ 1.50 ------ ------ 
&O------------------- ------ ------ ------ ------ ------ ------ ------ ------ 2.10 '1.16 ------ ------ 
TiOl ------------ 7.0 6.0 6.5 6.2 6.5 7.0 6.0 7.5 1.3 .23 .52 6.9 4.2 
V20s------------ ------ ------ ------ -----, ------ ------ ------ .05 ------ ------ ------ ------ ------ 
Ignitionlos- ------- '10.5 '10.8 '10.3 '11.5 '8.1 '11.3 '10.2 10.9 '10.4 '9.40 '10.08 '10.7 '10.0 - - - - --- - 

Total ------- C91.81 C99.61 C98.61 [99.0] C96.41 C99.01 C97.81 - 100.6 [91.4] 100.12 99.82 C98.51 ,[97.2] 

Class ------------ 0,16.0 0.18.0 0.80.0 0.83.0 0.81.0 0,14.0 0,74,0 0,75,2 0.94.0 0,98,0 0,93,2 0,16.0 0,82,0 
-- - - - -. . - - - - - --. . - -- -- - . . .- -- -. .- .. . .. - - - .- - - --- .- -- .. - - 

Washington-Continued -- -- -- - - - - - - -- - 
105 106 10 7 108 109 111 112 113 114 115 116 117 110 - 

46Hk 46Hk 46Hk 4 6 ~ k  46Hk 46Hk 46Hk 46Hk 46Hk 46Hk 46Hk 46Hk 46Hk 
32-24 32-59 32-61 41-175 41-176 41-171 41-178 41-260 37-22 31-19 37-158 31-15 38-2 --pp.---p---p-.p--..---- ~ 

SiO: ------------ 39.1 38.3 40.7 53.20 49.61 51.36 53.64 51.22 43.30 48.1 45.56 47.96 53.16 
AIz% ----------- 32.0 30.2 30.9 30.12 32.38 33.09 31.96 33.52 35.21 32.1 30.60 33.61 30.08 
Fez% --- - - - - - -- - 11.8 9 .1  8.1 2.40 1.50 2.39 1.82 1.12 '1.01 4.9 4.28 3.95 1.83 
MgQ------------ ------ ------ .O .52 .58 . I8  Trace Trace .14 .3 .54 ------ .24 
CaO------------- ------ ------ 1.0 .83 .25 ---,-- ------ ------ .08 .9 1.39 1.94 .43 
NazO ------------ -- ---- ------ } 3.00 1.35 .08 1.17 

.62 } Trace ------ ------ { .09 
KzO ------------- ------ ------ [------ .52 1.50 
HIO------------- ------ ------ ------ ------ '2.30 '2.12 '1.66 '1.38 15.90 '14.0 ------------  '1.70 
TiOl ------------ 5.5 6.9 7.3 -- -- -- .51 ------ ------ ------ q . 1 1  --------------,--- 1.50 
Mn ------ ------ ------ ------ ------ ---,-- ------ ------ .OO ------ ------ ------ ------ 
Sand------------ ---,-- ------ ------ ------ ------ ------ -----, ------ 1.20 ------ ------ ------ -,---- 
lgnitioni- ------- '11.4 '10.8 11.0 '9.00 10.92 '10.54 '10.06 s l l . 16  ------ ------ '15.72 '12.88 '9.16 

. -- . -- -- - - .- -- 
Total ------- [99.8] r95 .33  100.3 99.67 99.46 100.36 100.31 99.62 C99.831 100.9 98.09 100.34 100.29 

'sample air dried; moistme a t  110%. 
950%. 

'combined water, ignition. 
'iron oxide. 

'Moisture (YO)  (Shedd. 1910. p. 321). 
"itanic acid. 
v o l a t i l e  . 
 as on ignition plus moisture at 212OF. 

DESCRlPTlVE NOTES 

C Underscored page numbers in reference indlcate source of analysis1 

Wash~ngton-Continued Washington-Continued 
92-99. Spokane County. Miocene. T .  24 N.. R. 44 E.. about 11 mlles southeast 101. Spokane County. Latab For~natlonC lmplled]. T.  24 N.. R .  44 E.. near 

of town of Spokane. (Hosterman and others, 1960, p. 1-4,12 .g-g, town of Mica. Gladd~ng, McBean,and Co. pit. Analyst, W .R. Bloor. 
20.21.25,26,31,45-48.52-54.57.pl. 3.)  Mineralogy. Average bulk Sample 53. (Shedd, 1910. p. 182.184-186,307,321; Glover, 1941. 
density 1.64. Overburden averages 21.4 ft. Tonnage estimated. Index p 231,233,348,349; Hosterman and Livingston, 1966, p. 179,180,184, 
and geologic maps. geologic sections. Log of drill hole. Weighted table 15.) Clay, almost white, fine-grained, little grit, very plastic. 
composite sample; samples taken at  about 5-It intervals or where clay about 50 ft thick. Mineralogy. Tonnage estimated. Index and 
showed marked change. Possible use: Source of alumina, ilrnenite. geologic map,  generalized geologic section. Physical properties. 
gall~um . firing tests, microscopic descriptions. Use: Face brick, firebrick electrlc 

92. NWI sec . 23. Drill hole M-47. Clay, blue. lower pan gray. condu~ts, terra corta, sewer pipe, refractories, vlu~fied structural ware. 

~ncludes semidecomposed basalt, depth 11.0-30.0 ft. 102. Spokane County. Latah Formation. SEi sec. 35, T .  25 N.. R. 44 E . .  
93. NWI sec. 28. Drill hole M-14. Clay, blue-gray; depth 7.5-24.5 ft. 2.5 miles east of town of Chester. Sommer's pit. Analyst, W . R .  Bloor. 
94. NWi sec. 28. Drili hole E-23. Clay, mostly blue, plastic; Sample 62. (Shedd. 1910. p. 1 7 5 , 1 7 9 , ~ . 1 8 1 . 3 0 7 , ~ ;  Glover. 1941. 

llmonite streaks, depth 49.0-17.0 ft. p. 231,233,253,254,350,351.) Clay, grayish, fine-gra~ned, no grlt, 
95. On line NWiSWi sec. 28. Drill hole M-260. Clay, blue-gray and plastic; maxlmum thickness 45 ft. overburden 1-6 ft. M~neraiogy. Index 

brown; depth 9.0-18.0 ft. and geologic map,  generalized geologic section. Physical proper- 
96. NEi sec. 29. Drill hale M-30. Clay, blue-gray , some yellow; ties, firing tests. microscoplc descr~puon. Use: Face brick, f,rebrick, 

depth 13.0-28.0 f t .  sewer pipe. 
91. On line N E ~ S E ~  sec. 29. Drill hole E-34. Clay, mostly blue and 

gray; s a n e  iron staln; depth 13.0-41.0 ft .  103- 106. Spokane County. Miocene and Pllocene C impl~ed 1. T. 24 N.  . R .  44 E. . 
98. On line N W ~  sec. 28 and NQ sec. 29. Drill hole € 4 9 .  Clay. about 11 miles southeast of Spokane. (Scheid. Hosterman, and Sohn. 

blue-gray; depth 13.5-20.0 f t .  1945, p. 1,2,15,16.54, pls. 1 , 3 ,  fig. 1 ,  t a b l e 2 )  Index and 

99. Secs. 20. 21, 28, 29. Weighted composite sample of area. geologic maps, geologic sections. Possible use: Source of alumina. 
titanlum , 

100. Spokane County. Middle and late Miocene. Latah Format~on. S 4  sec. 20. 
N a  sec. 29, T.  24 N., R. 44 E . .  about 11 miles southeast of Spokane. 103. Secs. 20. 21. 28. 29. 32, 33. Clay. Weighted average of assays 

Drill hole Ex- 13, sample RHS 849. (Scheid. Haterman,  and Sohn, 1945, of weighted composite samples of 23 drill holes. 

p. 1.2.16.38, pls. 1 .2.  fig. 1 ,  table 2 . )  Clay. gray and white. plastic; 104. s W ~  sec. 21. Driil hole Mi-10, sample RHS 293. Clay, yellow. 

depth 34.0-41.0 ft. Index and geologic maps, geologic sections. depth 3.0-8.0 ft; clay, blue-gray, depth 8.0-13.0 It. Log of 

Log of drili hole. Posslble use: Source of alumina, titanlum. drili hole. 



ANALYSES O F  SAMPLES 

DESCRIPTIVE NOTES-Continued 

Washington-Continued Washington-Continued 

105. S W ~  sec. 21, NW& sec. 28. Drill hole Mi-12. sample RHS 294. 
Clay, yellow. depth 6.0-9.0 ft; clay, blue-gray , depth 
9.0-32.0 ft. Log of drill hole. 

106. Secs. 22, 23, 21, 34. Clay. Weighted average of avays of 
weighted composite samples of 17 drill holes. 

107. Spokane County. [T.  24 N., R. 44 E.] , neat town of Excelsior. ( Allen 
and Nichols. 1946, p. 59-61; Pettijohn. 1957. p. 356.1 Clay. Min- 

eralogy. 

108. Stevens County. Miocene, correlative of Latah Formation. [ N W ~  S W ~  
T .  29 N., R. 42 E.] , town of Clayton. Washington Brick, L h e .  and 
Sewer Pipe Co. pit. ( Wilson, 1923, p. 65, 70; Glover, 1941, p. 233, 
282, 283, 350, 351.) Clay, fine-grained. plastic. Index and geologic 

map, generalized geologic section, generalized measured section. 
Physical properties, firing tests. Use: Firebrick. 

T. 30 N., R. 42 E., north of town of Deer Park. Neafus property. 
Analyst, W. R. Bloor. Sample 56. ( Shedd, 1910, p. 196, 197, 307, 
320, 321; Wilson, 1934, p. 16, 64, 146; Glover, 1941, p. 231, 233, 
264, 350,351.) Clay, white, plast~c, no grit. Index and geologic 
map, geologic section. Physical properties, firing tests, microscopic 
desctipt~on. Use: Filler, pottery , refractories. 

113. Whatcom County. Tertiary. [Tps. 37, 38 N., R. 2 E.], Bellingham 
Bay. ( Bethune, 1692, p. 66; Wheeler, 1896, p. 296, 595.) Clay. 
Use: Bnck, terra cotta, earthenware, pottery, stoneware. 

114. Whatcom County. Eocene, Chuckanut Formation. S& sec. 12, T.  40 N., 
R. 4 E., 3 miles southeast of town of Sumas. Denny-Renton Clay and 
Coal Co., old clay mine. Analyst. H. K. Benson. Sample 89. ( Shedd. 
1910, p. 286-288, 320, 321; Glover, 1941, p. 306, 311-313, 352, 
353.) Clay. Index map, detailed measured section. Former use: - 
Tetra cotta, fire clay. 

109- 111. Stevens County. Miocene, correlative of Latah Formation. Sec. 19, 115, 116. Whatcom County. Eocene, Sumas Shale. N E ~  sec. 7, T .  40 N. ,  

T. 29 N., R. 42 E., Clayton. Washington Brick, Lime, and R. 5 E., about 5 miles southwest of Sumas. Gladding, McBean, and 

Manufacturing Co. Analyst, W. R. Bloor. ( Shedd, 1910, p. 200-205, Co., abandoned mine. ( Hodge, 1938~ .  p. 769, 2 - 7 7 3 ,  775; Moen, 

206, 307, 321; Glover, 1941, p. 233, 282-284, 350, 351.) Index and 1962, p. 68, 70, 81, 82, pls. 1, 3.) Bldex and geologic maps, geo- 

geologic map, generalized geologic section. Physical properties, logic sections, measured section. Firing tests. Use: Refractories. 
firing tests, microscopic description. Use: Face brick, bonding clays. 
terra cotta. 115. Clay. light-gray; 5-8 ft th~ck .  

109. Sample 3. Clay, light-gray. very plastic, no grit, 116. Clay. 
laminated; 3 f t  thick. Mineralogy. 

117. Whitman County. Miocene, correlative of Latah Formation. [NE corner, 

110, 111. Samples 72, 71. Clay, white, fine-grained, plastic, little T. 16 N., R. 45 E.] , town of Palouse. Palouse Pottery Manufacturing 

grit; 12 ft thick. Co. Analyst, W. R. Bloor. Sample 94. ( Shedd, 1910, p. 224,225, 
307, 320, 321; Glover, 1941, p. 320, 352,353.) Clay, light in 

112. Stevens County. Miocene, correlative of Latah Formation. S& sec. 34, color, plastic. Use: Stoneware. 

Table 12. -Analyses of samples from Washington of clays in which ( 2.178 x Alto& H@ (however determined) -cent or mote of the 
sample (Group Hki) ,--rock category 

[ Kaolin-like clays (kaolinite only, no "bauxite") . S1Q/AlZQ welght ratio from 1.178 to 1.168. Total iron. 30 percent. Chemical 
analyses arranged by county and saatigraphic position] 

Chemlcal analyses 

W ashlngton 
. 7- -- 

46kiki 41-186 46Hz:I 31-156 37-153 
46Hki I 46Hkl 23- 46Hki 

41-186----3L-L56 31-153 - - - - -  - 

SiO, ............................ 27.02 33.4 27.9 CaO ------ - ............................. 2.55 ------ ------ 
Al&4 ........................... 20.29 21.8 20.1 Ignition l o s s  .............................. ------ '8.20 '8.49 
FyO, ........................... 48.51 36.4 Total ---- - ......................... C99.451 C99.81 C91.41 
MgQ ............................ 1.08 ------ ------ Class ................................... 0,48,0 0.66.0 0.57.0 

~ 

p~ -. -. . . .- 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indlcate source of analysis] 

Washington Washington-Continued 

1. Stevens County. [Miocene.] SW: sec. 34, T. 30 N., R. 42 E. Deer Park ( Moen, 1962. p. 105. 108. 2 - 1 1 2 .  pls. 1. 4.) Mineralogy. Channel 

Natural Pigment Co., old Neafus clay p ~ t .  Analyst. Richard Marsh. sample. Average bulk density of flve samples 3.0. Tonnage estimated. 
Sample 215. (Glover, 1941, p. 233, 290, 350, 351.) Gcnrral: Clay, bidex and geologic maps, gcologic scctlons. Usc: None. 

sienna, brown, hard, ~n layers as much as 5 ft thick. Index and geologic 
map, generalized measured section. 2. Sample 3. Claystone, grayish-brown; occas~onal plsolites of magnetite. 

2, 3. Whatcom Couuty. Early Tertiary. N; sec. 2, T. 39 N., R. 4 E.. 4 miles 

east of town of Evenon. Sumas Mountain Iron deposit. Analyst. W. H. Ott. 3. Sample 8. Claysto~lc, grayish-brown; silty in part. 
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Table 13. -Anrlyaa of samples from Alulcr, Oregon. and Wa&dngron, of cl~p in whlch A1@: +SiO, +H@fiowever determined) is 50 percent or more of the 
sample (Qoup Ha), special-rock caregoy 

C High-alumina clays (kaolinire predominant.'bawtiWsubadi~w) . SiWAlr0) weight ratio from 0.371 to 1.178; total iron <30 pucenr. Chemical analyes 
arranged by State. c o u q  . and curtigsaphic position] 

Chemical aoaIyms 

dl~ka I Oregon 
3 4 5 6 7 8 9 10 11 12 13 

50~a151-1136Ha3-3 36H13-4 36Ha3-36 36H.3-37 36H.S-8 36Ha3-6 36Ha3-33 38H.3-34 36Ha3-15 36Ha9-21 36813-22 36Ha3-23 

Sic, --- 43.64 36.38 38.96 36.20 39.74 36.6 35.84 11.34 28.71 21.5 '83.44 '32.82 '19.54 
A lz4  ----------- 38.33 39.22 39.04 35.96 36.20 38.2 32.50 37.94 39.54 43 '35.81 '36.81 I43.34 
F y q -  --- 1.43 5.85 4.64 3.35 1.96 5.6 14.10 9.39 8.25 '14.3 '14.59 '14.43 '16.17 
FeO ------------ ------ ------ ----,, ------ ------ ------ ------ 7.49 .18 ------ ------ ------ --,--- 
MgO ------------ 1.02 .31 .34 .4 .5 .1 .26 .27 .13 ------ ------ ------ ------ 
CaO ------------ 1.48 .61 .84 .56 .82 .4 .61 .52 .14 ------ ------ ------ ------ 
N*O------------ ------ ------ ---,-- ------ ------ J '.4 ------ ( .10 .04 ,--,-- ------ ------ ------ 
Kzo ------------ ------ ------ ------ ------ ------ .06 .05 ------ ------ ---,-- --,--- 
YO+ ----------- 13.64 ------ ------ ------ --,-,- ------ ------ 18.02 17.89 ------ ,----- ------ -,,--- 
YO- ------- -- -- .60 ,,---- -----, '5.91 '4.99 ------ ------ 2.58 3.01 '(24) '(13.70) ------ '(32.6) 
T i 4  , - - - - - - - - - - - - - --- '.28 '.I? 1.87 1.78 2.2 '.20 2.40 1.71 1 ------------------ 
P@I ----------- ------ ------ ------ ------ ------ ------ ------ .40 .24 --,--- ------ ------ --,--- 
MnO ,--------,- ------ ,----- --,,,- ---,-- ------ --,--- --,--, .lo .04 ------ ------ ------ ------ 
S ,------,-,-,- -,---- ,----- ------ ------ ------ ------ ------ .05 .02 ------ ------ ------ ------ 
IgniUon lom ------- -----, 17.36 16.28 16.05 15.28 16.5 17.46 '2.90 '.03 20 13.85 14.06 19.32 

subtotal ,---,- ------ ------ ---,,- ---,-- -----, --,--- ------ 99.66 99.78 ----,- ------ ------ ------ 
LessO,---------- ------ ------ ---,,- ---,-- ------ --,--- ------ .03 .01 ,----- ------ ------ ------ 

Total ,---,- 100.14 100.07 100.17 100.3 101.1 100.0 100.97 99.53 99.77 '[loo] C97.691 C98.121 C96.371 

Clam ,,-------,- 0,83,0 0.74.2 0.77.2 0.78.2 0.82.2 0.74.1 0.75.2 0.49.4 0.67.0 0.55.0 0.68.0 0.68.0 0.51.0 

(kegon-Coainued 
14 15 16 17 18 19 20 21 22 23 24 25 26 

36H.3-25 36Ha3-2 36H.3-27 36Ha5-36 36Ha5-64 36Ha5-2 36H.5-43 36Ha5-42 36Ha5-41 36Ha5-40 36Ha5-68 36Ha5-69 

- - 
MgO------------ ------ .03 ---,-- ------ ------ ------ ------ ------ ------ ------ ------ Nil ------ 
CaO------------ ------ .72 .40 ------ ------ ------ ------ ------ ,----- ------ ------ ------ ------ 
YO- ----------- '(25.8) - -  - -  ---,-, ,----- ------ --,,,, ------ ------ ------ ---,-- u(22.3) u(27.2) 
Ti& ---,,-,--,---,,,----------------,-- 3.32 4.13 4.94 3.02 2.96 3.37 3.69 4.40 ------ 
Pro, ----------- ------ ,----- ------ ----,- '433 ' 9  -- ---- ------ ,----- ------ ------ ------ ------ 
Ignition loss ------- 22.46 15.98 13.84 '18.46 '18.10 15.93 11.62 '15.06 '13.80 '17.50 '11.26 18.4 13.4 -- 

Total------- [98.53] 99.84 99.13 C98.551 C102.311 C103.041 C 103.351 C98.491 C99.171 C102.261 [102.14] C99.41 C94.91 

sic, -,-------, - 
Al'Q ,,------, ,- 
FyQ --,--- ----, 
Mga , - - - - - , - -- - 
CaO--,-------,- 
yo- -,------,,- 
T i 4  -- - - - - - - -- - 
Ignition l a  ------- 

Total - - -- -- - 
C1as --,-------,- 

' s i 4  may be high beuum of mixture hun &I 

puu of &ill hole. 

'~irluder about 1 percent Ti%. 
'calculated tom repated iron, Fe, cx P. 

'Malnly alkalies and alkaline earth, 
by diffucnce . 

'~oisrure lau H ~ O -  at 110.~. 

' ~ t  110. C, m t  included in total. 

'T~o. 
'cc,. 
' ~ ~ l ~ s i s  on dry basis. 

'~ncludes FeO. 

u ~ o t  included in total. 
'A% ~,ooo*- 1. l0OeC, sample aU dried. 
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DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Alaska Oregon-Continued 

1. Wainwright quadrangle. Late Cretaceous. T. 9 N.. Ps. 29-31 W.. near 19. 20. Sample P-3274. Bauxitic clay, light-brown. soft; 3-ft c h a ~ e l  
town of Wainwright, Avalik River (James Keogh, Oral commun.. Dec. 9, sample. 
1964) reported aa Abatik River. Analyst, F. A. Gonyet; collector. 20. Analyst, L. L. Hoagland. 
P. S. Smith. Sample 10. ( Rorr and Kerr, 1930, p. 162, *.) Kaolinite, 
light-gray; optical properties. 21 - 24. Columbia County . Miocene and Pliocene. Sec. 18, T. 7 N.. R. 2 W.. west 

of town of Rainier, roadcut. Analyst, L. L. Hoagland. ( Libbey. Lowry, 
Oregon and Mason, 1945, p. 1, 4, 5. 27, 54, 55. 87. 88.) Silt overburden. Min- 

eralogy. lndex maps, measured section. 
2. 3. Clackamas County. Probably post-middle Miocene. N & N ~  sec. 27, 21. Sample P-3396. Bauxitic clay, buff, oolitic; some hard spots; 3 ft 

T. 5 8.. R. 2 E., 4.3 miles by road southeast of town of MolalIa. Ellis thick. 
property. ( Wilson uxl Treasher, 1938, p. 1, 24, 31, 41-45.84-86, 88.) 22. Sample P-3397. [Ferruginous bauxite] bauxitic clay. red. oolitic; 
General: Flre clay. blulrh-gray w purplirh-green; Webtb2.n barn. Over- some yellowish fragments of fossil wood; upper 1.5 ft of lower 
burden more than 70 ft. Mineralogy. ToMage estimated. M e x  maps. layer. 
detailed measured sections. Physical properties, firing tests. Possible use: 23. Sample P-3398. [Ferruginous bauxite] red. oolitic. hard with a few 
Refractories. soft streaks; some fossil wood; sample of entire middle sectlon. 8.7 
2. Field No. 6 D 30. Auger hole sample, 20 ft. ft thick. 
3. Field No. 6 X 1. C l u ~ e l  sample represents upper 11 R of clay. 24. Sample P-3361. [Ferruginous bauxtte] boulder, hard. oolitic; from 

upper section. 
4. 5. County, age. and locality aa in samples 2, 3. Analyst, H. R. Shell. Samples 

6-x-1, 103. ( Speil and others. 1946, p. 30. 32.) Kaolin. Mineralogy. 25 - 21. Columbia County. Miocene or later. N W ~  sec. 16, T .  4 N., R. 2 W.. 
Thermal analy~ir curve. about 0.5 mile north of town of Spitzmberg, Alder Creek area. Dietz 

property. ( Kelly, 1947, p. 4, 6, 11. 2, figs. 1, 2.) Laterite, dark-red, 
6. Clackamas County. [Probably post-middle Miocene. Sec. 27, T. 5 S. ,  oolltlc or pisolitic; averages about 14 ft  thick; silt overburden averages about 

R. 2 E., southeast of town of ] Molalla. Analyst. Anthony Centenero; 13 ft. Auger-drill hole samples. Index and geologic maps, geologic 
collector, R. L. Nichols. Sample M-2. ( Park and Davies, 1943, p. 3, 10, sections. 
2 0 . 2 ,  23, 25; Park and Davies. 1945. p. 57. 62. 13.14. 16. 78.) Clay. 25. Drill hole 20. Depth 34.0 ft. Bulk density 2.81. 
Mineralogy. Thermal analysis curve. Possible use: Source of alumina. 28. Drill hole 20. Depth 21.0 ft. Bulk density 2.18. 

27. Drill hole 23. Depth 14.0 ft. Bulk density 2.75. 
7. Clackamas County. Robably port-middle Miocene. S&S& sec. 1, T. 6 S., 

R. 2 E., more than 10 miles by road southeast of Molalla. Dibble property. 28- 30. Columbia County. Probably post-middle Miocene. N& sec. 33, T .  8 N., 
Field No. 80. ( Wilron and Treasher, 1938, p. 1, 24, 42, 46, 47, &(-86, R. 3 W., 6 miles west of Rainier. Fransen deposit. ( Wilson and Treasher. 
89.) Clay, deepblue when wet, sandy; weathers brown; 150 ft thick; over- 1938, p. 1, 19, 24, 27-33.84, 86, 88.) Mineralogy. Tonnage estimated. 
burden. Index maps. Physical properties. firing tests. Pouible use: None. M e x  m a p .  Firing t a u .  Former use: Stoneware. Possible use: 

Refractories. 
8, 9. Clackamas County. Late Miocene and early Pliocene. Analyst. 28. Field No. 1C. Clay, greenish-gray; about 5 ft thick. 

F. H. Neuerburg. (Trimble, 1963, p. 3.89, 90, 93, 103, pl. 1.) Index 29. Field No. 1 F. Clay, pale-gray-green, fine-grained, compact; depth 
and geologic maps, geologlc section. Pmsible use: Quicksetting aluminous 17.5-31.5 ft . Auger-drill hole sample. 
c e m e n ~  source of aluminum. 30. Field No. 1 G. Clay. Detailed measured section. 
8. NWt NEt sec. 19. T. 3 S.. R. 4 E., near River Mi11 Dam. Sample 

C-945. Laterite, brown. 31, 32. Lane County. Probably port-middle Miocene. sW$ sec. 31, T. 22 S., 
9. S & N W ~  sec. 33, T. 3 8. .  R. 4 E., above forebay at Faraday. Sample R. 4 W., about 16 miles south of town of Cottage Grove. WiUamina Clay 

C-448. Laterite, Light-orange, earthy. Products Co., Hobart Butte quarry. Field Nos. 35 F 2. 35 H 2. ( Wilson 
and Treasher, 1938, p. 19, 24, 69-74 .2-86 ,  92.) Clay, gray. Average 

10 - 14. Clackamas County. Pliocene. T. 4 S., R. 4 E.,  6 miles southeast of town of bulk density 2.4. Tonnage estunated. Index maps, measured section. 
Estacada. ( The Ore.-Bin. 1948. p. 63-65; Oregon Dept. Geology and Min- Physical properties, firing tests. Possible use: Paint and paper filler, 
era1 Industries, 1951, p. 2.) [Bauxitic clay] bauxite, brown, oolitic. refractories, whiteware. 
Mineralogy. Index map. Porrible use: SiOt too high for production of 
alumilla but may be used for other purposes. 33. 34. Lane County. [Sec. 31, T. 22 S.. R. 3 W.] . Hobart Butte deposit. Analyst. 

10. NWI sec. 3 or N E ~  rec. 4. Kiggins farm. Average analysis from Anthony Centenero. ( Park and Davies, 1943, p. 3, 10. 20, 22-25; Park 
two auger holes. about 7 ft of section. and Davies, 1945, p. 57, 72, 73, 14, 76, 78.) Clay. Mineralogy, 

11 - 14. NWt sec. 3 and NEf wc. 4. Kiggins and Shearer fumr. Augu thermal analysis curve. Possible use: Source of alumina. 
hole 6. [For another analysis from same drill hole. see sample 33. Collector. R. L. Nichols. Sample HB-1. 
1, group Hb.1 
11. Depth 19-20 ft. 35 - 38. Marion County. Miocene and Pliocene. N W f  sec. 19. T. 8 3.. R. 3 W.. 
12. Depth 17-18 ft. 7-10 miles south of town of Salem, Salem Hills area. Analysts, 
13. Depth 15-16 ft. L. L. Hoagland and assistants. Drill hole 17. ( Corcoran and Libbey. 1956, 
14. Depth 11-12 ft. p. 1, 2, 6,  16, 19, 26, 27, 29, pl. 1.) General: Ferruginous bauxite, 

average thickness 14.4 ft. Toru~agc estimated. lndex and geolog~c maps. 
15. Clackamas County . Pliocene or Pleistocene. Ek N d  sec. 27, T .  5 S. . Graph showing variation ill chemical composition for each 2 ft interval of 

R. 2 E.. about 4 miles south of Molalla. Ellis deposit. Sample 2. ( Hodge, depth. [For other analyses from same drill hole, see samples 3. 4,  group 
1938f.r~. 817. 8 4 9 - E . )  Clay. gray. plasuc; 8 ft thick. Index map. Hai; samples 10- 13. 8roup Hbi. ] 
Firing tests. Possible u s :  Ceramics. 35, 36. Bauxitic clay [implied] brown to blue-black1 yellow. black, blur 

spots, slightly gritty. 
16. Clackamas County. [T.  2 S.. R. 1 E.], tow11 of Oswego. Ladd property. 35. Sample 9. Depth 18-20 ft. 

Sample 6. ( Hodgc, 1938f, p. 817, 842. 847. E.1 Clay, plastic, sandy; 36. Sample 8. Depth 16-18 ft. 
overburden. Index maps. Use: Patching furnace linings, pottery. 37. Sample 7. Bauxitic clay [implied] tan to blue-blackl yellow, 

black. blue spots. slightly grltty; depth 14-16 ft. 
17- 20. Columbia Cwnfy. Miocene and Pliocene. SW! sec. 1. T. 4 N.. R. 2 W.. 38. Sample 1. Bauxite, yellow-brown, earthy, gritty; numerous 

about 0.5 mile southsoutheast of town of Yankton, railroad cut. ( Libbey, fragmcllts of gibbsite; depth 2-4 ft. Possible use: Source of 
Lowry, and Mason, 1945, p. 1, 4, 5, 26, 4 1 - 2 ,  50, 87. 88.) M e x  maps. alumina, ferrotltaolum, pig iron. 
geologic section. 

17. Analyst, L. L. Hoagland. Sample P-3320. [Frmrugu~our bauxite] 39. Marion County. Mioccne and Pliocene. Near center sec . 26, T . 8 S. , 
laterized basalt, brown, carthy, lower 1.5 fr umpled;overburden R. 3 W.. about 5 miles south of Salem. roadcut. Analyst, L.L. Hoagland. 
about 6 ft. Channel sample. Sample P-3536. (Libbey, Lowry, and Mason, 1'345, p. 4, 5, 72, 7 4 , z .  

18. Sample P-3395. Bauxitic clay, reddish-brown, soft. slightly piso- 85-88.) [Ferruginous bauxite], red, nodular; 3.5 ft channel sample. 
litic; 6.2 ft thick, top of section; overburden about 6 ft. Index maps. Possible use: Abrasives, cement, aluminum chemicals. 
Channel sample. oil refining, refractories. 
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Table 13.-Analyses of samples t o m  Alaska. Oregon, and Washington, of clays in which AlrO,+SiOa +H20 (however determined) ia 50 percent or m a e  of the 
sample (Group Ha), special-rock category-Continued 

Chemical analyses-Continued 

Pf16 ------------ ------ ------ ------ ------ ------ ------ ------ --,--- ------ .25 ------ ------ ------ 
c q  ------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ '(I .30) ------ ------ ------ 
so, ------------------ ------ ------ ------ ------ ------ ------ ------ ------ < . 0 5  ------ ------ ------ 

Oregon-Continued 
40 41 42 43 44 45 

36Ha 36Ha 36Ha 36Ha 36Ha 36Ha 
24-48 24-49 24-68 24-2 27-2 34-23 

- - 
V20s ------------ ------ ------ ------ ------ ------ ------ ----- ------ ------ < .05 ------ ------ ------ 
Organic C --------- ----,- ------ ------ ------ ------ ------ ------ ------ ---- '(.35) ------ ------ ------ 
Ignition loas -------- 20.43 '15.73 18.03 13.87 '19.28 '20.91 '20.5 '17.18 '20.6 '15.8 '13.7 '15.7 '19.4 
Ignition l au  -------- ------ ------ ------ ------ ------ ------ '( 19.7) ------ '( i9 .3 j  ------ '( 13.4) '(15.0) '( 19.0) 

Washington 
46 47 48 49 50 51 52 

46Ha 46Ha 46Ha 46Ha 46Ha 46Ha 46Ha 
8-57 8-12 8-59 8-47 8-48 8-49 8-19 

Total -------- 103.35 C102.271 C91.91 100.81 C99.341 C98.851 C99.01 C99.731 [98.7] 100.2 C99.11 C98.91 C98.61 

class ------------ 0.50.0 0.68.0 0,47.0 0,79,1 0.51,O 0.47,O 0.79.0 0,80.0 0.81.0 0.72,2 0.75,O 0.72.0 0.79,O 

SiOl ------------ 17.71 31.49 17.2 42.16 19.10 15.94 36.3 38.86 37.5 35.7 37.8 34.7 37.3 
~ 1 ~ 4  ------------ 35.08 29.69 33.4 41.30 34.01 36.20 32.8 33.06 32.6 35.1 35.0 34.3 32.7 

F q 4  ------------ '26.56 '21.59 26.6 2.87 "!3.77 '25.80 7.1 7.58 5.7 11.0 10.4 11.9 6.8 

- - 
T i 4  ------------------ ------ ------ ------ ------ ------ ------ ------ ------ 2.0 2.3 2.1 2.3 
Ignitionloso -------- '11.8 '17.4 $23.0 '24.6 '22.3 '11.8 '19.2 '18.4 '18.0 '19.6 '20.1 '20.4 '18.6 
Ignition l a  ,------- --- --- ----- - - -- --- --- -- - ------ - ----- ------ -- ---- ------ 7 19.2) '( 19.2) f 19.9) '( 18.4) 

-- -- 

Total -------- C95.41 C96.41 C99.21 C99.21 C98.51 C99.63 C101.61 C100.01 C100.81 C98.61 C98.51 C98.11 C98.91 

Class------------ 0,77,0 0.78.0 0,71.0 0,78,0 0.78.0 0,74.0 0.76,O 0.71.0 0.77.0 0.77.0 0.79.0 0,79,0 0,76.0 

.- Washington- Continued 
66 67 68 69 70 72 73 74 75 76 77 78 

46Ha8-42 46Ha8-43 46Ha8-44 46Ha8-45 46Ha8-46 46Ha8-18 46Ha8-6- 46Ha8-4 46Ha8-3 46Ha8-2 46Ha8-1 46Ha8-63 46Ha8-5 
SiO, ------------ 34.4 38.7 39.7 39.3 37.9 37.7 38.28 42.7 42.8 32.5 36.6 40.20 41.22 
Alto, ----------- 34.7 33.0 34.8 34.0 33.5 32.7 34.91 38.9 37.3 39.4 42.3 34.79 37.35 
FelOS - ------ -- -- 10.9 5.9 5.7 9.0 7.2 7.2 5.e5 3.3 3.2 4.1 .9 1.78 4.13 

PtO' - - - - - - - - - - - - 
c 4  - - - - - - - - - - - - 
SO' -- -- -- -- -- -- 
zrzo, - -- -- -- -- -- 
V20' - -- -- -- -- -- 
Organic C --------- 
Ignition l a  ------- 
Ignition l a  ------- 

Total - -- -- -- c loo .oo I 

Class ------------ 0.72.0 0.81.0 0.80.0 0.78.0 0.79.0 0.76.4 0,78.0 0.83.0 0.81.0 0.72.0 0.74.0 0.82.2 0,83.0 
-- - - - - -  - .-. -- -- - - - - - 

'calculated from repated Fe. 
'T~o. 
' ~ o t  included in total. 
' ~ t  1.000'-l,l0OoC, sample air dried. 
' ~ t  950°C. Sample dried at 130°C. 
( ~ t  l.OOO°C. 

'At 9 5 K .  

'At 70WC. Not included in total. 

' ~t 8000C. Sample dried at 130'C. 

' ~ a i n l ~  alkalies and alkaline earth. 
by difference. 

llO°C. 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Oregon-Continued Washington-Continued 

40.41. Marion County. Miocene and Pliocene. N W ~  sec. 28. T.  8 S.. R. 3 W.. 
about 5 miles south of town of Salem, roadcut. Analyst. L.L. Hoagland. 
(Libbey. Lowry, and Mason, 1945, p. 4. 5. 67, 72, 74, 76, 11. 85. 87, 
88.) Index maps. 

40. Sample P-3569. [Ferruginous bauxite] laterite; represents upper 3 ft 
containing brownish-gray material with whitish gibbsitic pieces. 

41. Sample P-3568. [Ferruginous bauxite] laterized basalt. claylike. 
Soft, few oolites in upper part: 3 ft thick; overburden. Channel 
sample. Possible use: Abrasives, cement, aluminum chemicals. 
oil refining, refractories. 

42. Marion County. Miocene and Pliocene. Near center sec. 35, T. 8 S.. 
R. 3 W., 7-10 miles south of Salem, Salem Hills area. ( Corcoran and 
Libbey, 1956, p. 1, 2, 2, pl. 1.) General: Ferruginous bauxite, 
predominantly yellowish to reddish brown, earthy; contains veinlets of 
limonite and light-colored clayey material; average thickness 14.4 ft. 
Tonnage estimated. Index and geologic maps. 

43. Marion County. Probably post-middle Miocene. s E ~  N E ~  sec. 3, T. 8 S., 
R. 2 W., 1.1 miles west of town of Macleay. Salem area, roadcut. 
Field No. 27. ( Wilson and Treasher, 1938, p. 19, 24, 50, 62, 84, 91.) 
Clay, mixture of white, yellow-brown and gray; soft, fine grained. Index 
maps. Firing teas. Possible use: None. 

44. Polk County. Miocene and Pliocene. Southwest corner sec. 16. T .  7 S.. 
R. 3 W.. about 1 mile northwest of Salem. Analyst, L.L. Hoagland. 
( Libbey. Lowry.and Mason. 1945. p. 1, 4. 5. 14. 2. 85-88.) [Ferrugi- 
nous bauxite], 2 ft channel sample. Index maps. Possible use: Abrasive% 
cement, aluminum chemicals, oil refining. refractories. 

45. Washington County. Miocene and Pliocene. N W ~  S W ~  sec. 1. T.  2 N.. 
R. 3 W., 14 miles north of town of Hillsboro. Hutchison-Nixon properties. 
Analyst, L.L. Hoagland; collectots. I.F. Cleaver, L.C. Swanson. Drlll 
hole 50. sample 3. ( Libbey. Lowry. and Mason. 1945. p. 1. 4, 5. 24, 
34. 35-38, 87. 88.) [Ferruginous bauxite] clay, brick-red, hard, - 
magnetic. oolitic. pisolit~c; depth 27-32 ft. Overburden 20 ft. Tonnage 
estimated. Index maps, geologlc sections, detailed measured section. 
[For other analyses from same drill hole, see sample 114, group D; 
samples 23-25, group Hb; samples 47-49, group Hbi.] 

Washington 

46 - 51. Cowlitz County. Tertiary. T .  10 N., R. 1 W., about 6.5 miles northeast 
of town of Castle Rock. Cowlitz deposit. ( Popoff, 1955, p. 1-5, 7, 2, 
11-18, 21, 22, 25, 38,52-54.) Mineralogy. Tmnage estimated. Index 
and geologic maps. geologic sections. Log of drill hole. Use: 
Refractories. Possible use: Source of alumina. 

46. S& sec. 7. Drill hole 50. Clay, red-brown and green-blue, 
semiplastic; more than 40 ft thick, overburden; depth 
16.0-54.0 ft. 

47. On boundary SW: sec. 17, NW: sec. 20. Clay, gray, l~gnlt ic .  

48. NE: sec. 18. Drill holc 53. Clay, red-brown and green-blue, 
semiplast~c; more than 40 ft thick, overburden; depth 
34.0-65.6 ft. 

49-51. NW: sec. 18. Clay, less than 25 ft thick; overburden. 

49. Drill holes 8, 9. Compmlte sample. 

50. Drill hole 8. Depd14.0-27.3 ft. 

51. Drill hole 9. Depth 3.7-28.2 ft. 

ool~tes,and concretio~is; 12-20 ft thick. Upper portion: Clay, gray or 
nearly black; contains lignite seams; overburden. Mineralogy. Tonnage 
estimated. Index and geologic maps, geologic sections. Log of drill hole. 
Use: Refractories. Possible use: Source of alumina. 

52. Drill hole 3. Depth. 48.5-97.3 ft. 

53-61. Drill hole 4. [For other analyses from same drill hole, see sample 
133, group D,and samples 70, 71, group Hk.] 

53. Clay, gray-blue with white clay pellets; depth 
76.2-82.0 ft. 

54. Clay, gray-blue with white clay pellets and tuffaceous 
material; depth 72.0-76.2 ft. 

55. Clay, gray with small amount of lignite; depth 
59.1-69.4 ft. 

56. Clay and lignite; depth 49.5-59.1 ft. Measured section. 

57. Clay, with small amount of lignite; depth 43.1-49.5 ft. 

58. Clay, cream-gray and yellow-brown; depth 23.0-26.0 ft. 

59. Clay, cream and yellow-brown; depth 20.5-23.0 ft. 

60. Clay, cream and yellow-brown; depth 17.8-20.5 ft. 

61. Clay, cream; contains basalt pebbles; depth 15.7-17.8 f t .  

62. Drill hole 5. Depth 50.8-98.0 ft. 

63. Drill hole 32. Depth 13.0-59.0 f t .  

64. Drill hole 34. Depth 26.8-79.1 ft. 

65. Drill hole 38. Depth 17.5-60.5 ft. 

66. Drill hole 40. Depth 2.0-23.8 ft . 
67. Drill hole 56. Depth 2.1-33.4 ft. 

68. Drill hole 57. Depth 4.6-45.0 ft. 

69. Drill hole 60. Depth 3.2-21.7 ft. 

70. Drill hole 61. Depth 2.5-48.1 ft. 

71. Remarks [except section] as in samples 52-71. S W ~  sec. 17, 
SG sec. 18. Composite samples of drill holes 3-1. 11. 32, 
34-36, 38-40. 

72. Cowlitz County. Tertiary. T.  10 N., Rs. 1, 2 W., about 6.5 miles north- 
east of Castle Rock, Cowlitz deposit. ( Popoff, 1955, p. 2-5, 11-15, 25, 
31 .) Clay. Mineralogy. Tonnage estimated. Index and geologic maps, - 
geologic sections. 

73- 76. County, age, locality, maps, and use as in samples 52-71. Aoalyst. 
Anthony Centcoero; collector, R.L. Nichols. Samples CR-1 to CR-4. 
(Pask and Davies. 1943, p. 3, 10. 20-23 23, 24; Popoff, 1955, p. 1-5. 
7, 8. 11, 12, 15, 16, 25.) Clay. Mineralogy. Tonnage estimated. 
Thermal analy sir curve. 

77. Cowliu County. [T. 9 N.. R. 2 W .I .  Castle Rock. Analyst. H. R. Shell. 
( Speil and others. 1945, p. 30. 32.) Kaolin. Mhieralogy. Thermal 
analysis curve. 

52- 71. Cowlitz County. Tert~ary. SE: sec. 18, T. 10 N., R. 1 W., about 6.5 
miles northeast of Castlc Rock. Cowlitz deposit. ( Popoff, 1055, p. 1-5, 78. Cowlitz County. [T.  9 N., R. 2 W., Castle Rock.] ( Every and Hagan, 
7, 2, 10-19, 25, 37, 45, 46, 48, 57, 58.) Lower portion: Clay, blue- 1949, p. 3, 29.) Clay. Mineralogy. Physical tests. Use: Cement if 
gray and gray, semiflint, fine, dense: contains clay pellets, s~derite beneficiated. 
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Table 13.-Analyses of Oregon. and Washtnpon, of clays 1n which AlP,  +Si02 +H@ (howevu determinedlk 50 percent or m a e  o E  
G ~ I C ( G I ~ U ~  Ha). i@&al-rock c6egory-continued- 

- 

Chemical analyses-Continued 

SiO: ------------ 41.88 40.37 40.26 39.90 40.80 40.10 24.50 41.36 39.4 36.9 39.4 45.2 46.51 
AlrQ ----------- 36.04 38.57 35.84 39.40 39.30 40.30 55.00 40.49 34.4 32.4 33.7 38.5 32.73 
F q Q  1.98 3.43 3.20 2.83 1.47 1.37 '3.40 .71 5.8 10.9 7.8 3.1 4.10 
M~o------------ .5 .45 .26 .56 .54 .lo ------ Trace ------ ------ ------ .4 .61 
CaO ---- - ---- - - - .40 .67 .40 .96 .87 .52 ------ .62 ------ ------ ------ Trace 1.74 
NazO ----------- ------ .22 Trace - -  1.30 ------ ------ 

.08 '.MI ------------ .72 ------ 1.47 ------ ------ ------ --,--- .96 
K*O ------------ ------ 

Class --------,-- 0.83.2 0.80.2 0.80,l 0.78.3 0.79.3 0.80,l 0.54.0 0,80,0 0,75,0 0.71.0 0.75.0 0,84,1 0.86.4 - - -- - - - --- .-- - - -. - . . - . .- - . . . -. . - - - -. .- -- - - - - . - - -- . - - - - . -. . - - - 
' ~ a a l  iron. 
'~eponed only in Shedd ( 1910, p. 319) . 
' ~ t  110.C. 

'sample air dried, moisture at  llO°C. 

'common water. 

' ~ m b i n e d  water, ignition. 

' Vohtile. 
'Includes C q .  
' ~ t  950%. 

' c q  = o .IO percent. total = 100 .OO 
(Shedd. 1910. p. 319). 

DESCRIPTIVE NOTES 

[ Undersored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 
79. Cowlitz County. C Probably T. 10 N , , R. 1 W.. near town of Castle Rock. 87-89. Spokane County. Miocene. T.  24 N.. R. 44 E.. about 11 miles southean of 

Cowlitz deposit. I Analyst, H.R. Shell. ( Speil and others, I=, p. 30, town of Spokane. (Honerman and others. 1960. p. 2-4.12-2.20.25,26, 
32.) Kaolin. Mineralogy. Thermal analyrlr curve. - 37.43.46.48.pl. 3 .) Overburden averages 21.4 ft. Mineralogy. Average 

bulk density 1.64. Weighted composite sample. samples taken at about 5-fr 
80.81. King Counry. Eocene and Oligocene. Puget Group. N 4  KC. 26, intervals or where clay showed a marked change. Tonnage estimated. Index 

T. 21 N., R. 6 E., town of Kummer. Cladding. McBean,and Co.. clay and geologic maps, geologic sections. 'Log of drill hole. Possible us :  
mine. Analyst, W .R. Eloar. Samples 9, 10. (Shedd, 1910, p. 256- Source of alumina, ilmeaite, gallium. 
258, 259,307,319; Glover, 1941, p. 128,129,344,345.) Flint fire clay, - 
almaat black, nonplastic, conchoidal fracture; 5-10 ft thick; overburden. 87. On line SEi sec. 20. N a  s c .  29. h i l l  hole E-14. Clay, blue; in 
Measured section. Physical properties. firing tests. Use: Firebrick. lower pan very fine and even gained; sane kaolin amygdules and 

streaks; depth 43.5-53.5 ft. 
82-84. King County. Puget Group. N a  sec. 26. T. 21 N.. R. 6 E., 2.2 miles 

south of town of Black Diamond. Kummer mine. (Hcdge. 1938e. p. 750. 88. On line SWi sec. 21, NWi sec. 28. Drill hole 5-40. Clay, blue- 
151.753.754.758-760.) Tonnage estimated. Index map, geologic - gray and lighttan; some kaolin amygduleo, iron stain; 
section, detailed measured section. Use: Refractaies. depth 1.0-17.0 ft .  

82. Flint clay, nonplastic. 

83. (Wilsan. 1923. p. 21.62-65.) Clay. dark. highly carbonaceous. 
Physical properties, firing tests. 

84. Flint clay, nonplastic. Firing test. 

85. King County. Puget Group. Tps. 21, 22 N.. R. 7 E. ],town of Durham. 
Sample 4. (Allen. 1952, p. 652,670,611,685, pl. 4.) Clay. ~ i n e r a i o g ~ .  
Index map. Photomicrograph. Refractive index. 

86. King County. [ T. 24 N.. Ra. 10, l l  E. ],town of Tayla. Denny Clay Co. 
Analyst. W.J. Rattle. Sample 2. (Roberu, 1902b. p. 1 4 . 2  Wilson, 
1934, p. 2-100; Glovu, 1941, p. 122,344,345.) Clay, light-yellow. 
Use:   rick, flue lining, sewer pipe, roofing tile. Pouible use: Ceramics, 
china. 

89. NWi s c .  28, h i l l  hole E-25. Clay, varicolored; sane kaolin 
amygduler; depth 35.0-50.5 ft. 

90. Spokane County. T. 24 N.. R. 44 E.. near town of Mica. Washington Brick. 
Lime,and Sewer Pipe Co. pit. Sample 215. (Glover, 1941, p. 231.233, 
348.349.) Clay. blue. plastic. Index and geologic map. generalized 
geologic section. murured section. UP: Terra corm. pottery. 
refractories, suuctural ware. 

91. Whatcan County. Eofene, Chuckanut Formation. S a  rec. 12, T. 40 N.. 
R. 4 E., 3 miles southean of town of Sumar. Denny-Renton Clay and Coal 
Co.. old clay mire. (Wilson. 1923. p. 21.62,g-67; Clover. 1941. 
p. 306,311-313.352,E.) Clay. Physical propenies, fidng tern. Former 
w: Fire clay, terra cotta. Use: Rehacwriu. 



ANALYSES OF SAMPLES 

Table 14.-Analyyrs of samples f r o ~ O ~ e g o n  and Washingtonotc~ays in>@ Al,OEfSiOr +Hlqh%eyer-determined) is 50 percent m more of the sample 
(Group Hai) , special-rock category 

C High-alumina clays (kaolinite predominant,'bauxite" subadinate). Siq/AbOs weight ratio from 0.371 to 1.178; total iron > 30 percent m >AltoI. Chemical analyses arranged 
by State, county, and loatiuraphic position] 

M%O---,---,-------------------- ------ ------ ------ ------ ------ .15 ------ ------ .ll ------ Trace 

~hemrca l  analfse; - 

CaQ,--,---,-------------------- ------ ------ ----,- ------ ------ .13 ------ ------ .02 --- --- Trace 

----- -- 
Oregon 

- --- - - - -  -0 

1 2 3 4 5 6 I 8 9 
36H.i 36Ha 36Hai 36Har 36Hal 36Har 36Har 36Har 36Har 

NaP---,------------------------ ------ ------ ------ ------ ------ .05 ------ ------ .03 ------ ------ 
KzO----,---,-------------------- ------ ------ ------ ,----- --,--- .04 ------ ------ .04 ------ ------ 
YO+ --,---,-------------------- ------ ------ ------ ------ ------ 12.43 ------ ----,- 11.14 ------ ,----- 
YO- ........................... ------ '(28.3) ------ ------ ------ 2.56 -,--,- ----,- 2.62 ------ ------ 
T i 4  ------,-,,------------,---- 4.86 4.70 6.39 6.80 3.27 6.13 6.63 5.25 5.72 ------------ 
P r o ~  ------,-------------------, ' .53 ------ ------ ---,-- ------ .I9 -,---- ------ .44 ------ ' ~ r a c e  

-- 
Washington 

10 11 
46Hai 46Har 

MnO---,------,----------------- ------ ,----- ------ ---,-- ------ .31 ------ ------ .05 ------ ------ 
S-------------------------,---- --,--- ------ ----,- ------ ------ -,---- ------ ----_- .18 ------ ------ 
Ignition loo --,-------------------- 14.58 14.0 16.58 12.72 ------ '16.88 20.08 '16.91 l.07 '6.56 23.40 

Subtotal ,--,-,----------,---- ------ ------ ------ ------ ------ -,---- ------ --,-,- 100.03 ------ ----,- 
LessO--------------------------- ------ ------ ------ ------ --,--- -,---- ------ ------ .09 ------ ------ 

- - - - - - -. . -. -- -- 

Total --,-------------------- C103.251 CS9.11 C100.01 C100.01 [lOl.9f,] 99.68 C99.61 [101.98] 99.94 C99.11 C94.921 

Clam -------,-------------------- 0.38.0 0.62.0 0.42.0 0.35.0 0.48.0 0.56.0 0.39.0 0.47.0 0.58.0 0.42.0 (0.5P)O - -- -- -~ - ----- - -. - - .- - . -. .- A - .- -- - - -- -- -- -- -- - - 
'lnaol&le. ' Iron oxide . 
'~alculated Pom repated Fe a P. ' ~ o t  included in total. 

'P. 'cq. 
'At 1.000~-1. 100°C, sample air dried. '~ncludes HtO. 

- Specuogsaphic analysis of sample - 6 - - . . 
z r  -------------,----------------------- 0.01-o.oo1lv -----------------,---------- 0 . 0 1 - 0 . 0 0 ~  .................... <O.OOl 
Cr ---------,--------------------,------- .01- .004Cu ............................. < .001 N i  .................... < .001 -- -. - -. - - - - -- -_ - .  .. _I_~ .__-- 

DESCRIPTIVE NOTES 

[ U ~ d e r s c d  page numbers in reference indicate sauce of analysis] 

Oregon Oregon-Continued 

1. Columbia County. Miocene and Pliocene. S W ~  sec. 1. T. 4 N.. R. 2 W., direction of S. S. Goldich; spectrographic analyst, T. C. hlatthews. Drill 
about 0.5 mile s o u r b ~ ~ ~ r k a s t  of town of Yankton, railroad cur. Sample hole 14. Lab. No. R2151. ( Corcora~r and Libbey, 1956, p. 1-3, 6.13, 14, 
P-3394. ( Libbey, W r y .  and Mason. 1945, p. 1, 5. 26, 4B. 2.) pl. 1.) Clay, depth 16-20 ft. Index and geologic maps. [For other analyses 
Bauxitic clay, mottled brown and gray, pisolitic; 2.4 ft thick. Mineralogy. from same drill hole. see samples 35. 36. group Hbi.] 
Ma maps, geologic section. 

I. Marion County. Miocene and Pliocene. SEA sec. 35, T. 8 b.. R. 3 W.. 7-10 
2. Columbia County. Miocene or younger. NW: sec. 16, T. 4 N., R. 2 W., miles south of Salem, Salem HiU area. Analysts. L. L. Hoagland and 

about 0.5 mile north of Spitzenberg. Alder Creek area. Dietz property. assistants. h i l l  hole 24. ( Corcotan and Libbey, 1956, p. 1, 2, 6, 19, 35, 
Drill hole 36. ( Kelly, 1947, p. 4, 6, 2, figs. 1, 2.) Laterite, light- pl. 1.) Ferruginous bauxite, depth 12.5-25 ft; ovcrburdrn 12.5 ft. Tonnage 
browc with scattered black specks; averages about 14 ft  thick; silt overburden estimated. M e x  and geologic maps. Possible use: Sourcc of alumina 
averages about 13 ft. Depth 22.0 ft. Bulk density 2.79. Index and gcologic [implied], pig iron, ferrotitanium. 
maps, geologic sections. [For)another analysis from same drill hole, see 
sample 77. group D.] 8. Marioi~ County. Miocene and Pliocene. NGSE: sec. 35. T. 8 S., R. 3 W., 

about 6 miles south of Salem, roadcut. Analyst. L. L. Hoagland. Sample 
3, 4. Marion Counry. Miocene and Pliocene. N W ~  sec. 19, T. 8 S.. R. 3 W., P-3573. (Libbey, Lowry, and Mason, 1945, p. 2, 4, 5, 70, 72, 74, 2, 

7-10 miles south of town of Salem. Analyru. L. L. Hoagland and assistants. 85-88.) [Ferruginolu bauxite] lrterized basalt. red. earthy; 3 fr thick. Index 
hill hole 17. ( Coreoran and Llbbey, 1956, p. 1, 2, 6, 16, Zg, 29, pl. 1.) m a p .  Possible use: Abrasives, cement, aluminum chemicals, oil refining, 
Average thicknesc 14.4 ft. Tonnage estimated. Wex and geologic maps. refractories. 
Graph showing variation in chemical compcaition of each Oft interval of 
depth. [For other analyw from same drill hole, see sampler 35-38, group 9. Multnomah County. Late Miocene and early Pliocene. S W ~ S G  sec. 25, T. 1 N., 
Ha; samples 10-13, group Hbl.] R. 4 E. Analyst. F. H. Neuerberg. Sample C-947. ( Trimble. 1963, p. 3, 2. 

93, 103. 104, pl. 1.) Fenuginous bauxite, pisolitic. Index and geologic maps. 
3. Bauxitic clay [implled].tan to light-ted, white, yellow, red, black geologic section. Possible rw: Source of aluminum, quick-setting aluminous 

spots. earthy, gritty; depth 12-14 ft. cement. 

4. Bauxitic clay [implied].tan to light-red, earthy. gritty; depth 10-12 ft. Washington 

5. hlarion County. Miocene and Pliocc~~e.  NE: sW: sec. 28, T. 8 S.. R. 3 W.. 10. 
about 5 miles south of Salem. Salem Hills area. Analyst, L. L. Hoagland. 
Sample P-3570. ( Libbey. Lowry. and Mawn. 1Y45. p. 4. 5. 72. 74. 2. 
85-88; Corcorall and Libbey. 1056, p. 1. 2. 19. pls. 1. 2.) [Ferruginous 
bauxite] laterizd basalt, light-brown, soft, eartl~y; 4 ft thick. Chalwcl 
sample. Tonnage estimated. lndex and geologic maps, geologic sections. 
Pwible use: Abrasives, cement, aluminum chemicals, oil refining. 11. 
refractories. 

6. Marion County. Miocene and Pliocene. On line ecs .  29, 30, T. 8 S., 
R. 3 W.. 7-10 miles south of Salem, Salem Hills area. Analyst. under 

h'hatcom County. Early Tertiary. N: rec. 2. T. 39 N.. R. 4 E.. 4 miles cast 
of town of Everw~l. Sumas Mountam Iron deposit. Analyst. W. H. Ott. Sample 
4. ( Moen. 1962, p. 105, 109, 110-112, pls. 1, 4.) Claystonc, grayish-brown; 
4 . t f t  charu1e.l sample. Average hulk density of f ~ v e  samples 3.0. Mineralogy. 
Tonnage estimated. l~rdcx and gcologic maps, geologic secrrons. Use: Nonc. 

Whatcom County. Early Tertiary. NE: sec. 2, T. 39 N.. R. 4 E.. about 4!milcs 
southeast of town of Nooksack, w ~ s t  slope of Sumas Mountain. Sample 3. 
( Hodge, 1938a. p. 15-17; Moen, 1962, p. 105,109, 112, pl. 4.) Ferrugillous 
slralr. Tonnage estimated. lndcx and geologic maps, geologic section. 
Possible use: Pigment. 
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Table 15.-Analyses of samples from Oregon of clays in which AlzO'+SiOt +H@ (howeva determined) is 50 percent or more of the sample (Group Hb) , special-rock category 

C Bauxite and bauxltic clays ("bauxite" predominant, kaolinire subordinate). Si4/A120a weight ratio <0.311; total iron <30 percent. Chemical 
analyses arranged by county and stratigraphic popition] 

Chemical analyses 
. -- 

" - .- - - --- - - - .- -- 
Total -,--------------------- C96.661 L95.811 [101.513 C100.581 C101.931 C100.b: C100.581 C100.01 [100.0] [ l O O . O ]  C100.341 

- 

Oregon-Conunued - - - . .- -- 
12 13 15 16 14 . .  17 18 19 - 2 0 -  21 - 22 

36Hb24-41 36Hb24-51 36Hb24-57 36Hb24-60 36Hb24-1136~b24-lo 3&%'%69?6Hb24-82 36Hb24>3-36%27-?-3- - -  L - - - _ -  - - - - - 
SIQ ,------------,-------------- 2.55 4.82 6.92 2.23 10.65 4.81 11.60 4 6.23 3.50 4.10 
Al@a-- ------------,------------ 52.80 50.23 38.83 50.64 35.27 56.50 38.02 60 35.87 50.90 41.36 
F e g a  ----------------,,----,-__- '14.27 '15.16 29.1 '19.41 '29.46 '1.73 22.3 55  29,3 '11.13 '11.43 
T i Q  ------------------------ 2.98 3.51 3.11 2.11 4.62 1.30 5.34 ------ 6.99 1.82 3.69 
lgnit ionlw ----------,------------ '28.17 '26.11 19.50 '21.07 '19.84 '32.86 22.74 31 21.61 '28.81 '26.81 

Total ----------------------- [101.37] [100.49] C91.51 C101.461 199.841 C97.261 C100.01 [100] C100.01 C102.221 C99.991 
Clnrr ,-------------,------------ 0.33.0 0.34.0 0.31,O 0.31.0 0.38.0 0.41.0 0.42.0 0,31.0 0,32,0 0,35.0 0,34.0 

- -- - . -- - - - - - - - --- -. 
- Oregon- ConMued -- - - - -- - --  - 

23 -- 23 24 25 26 21 
36Hb34-13 36Hb34-19 36Hb34-20 36Hb34-30 36Hb36-10 

Si02 .................... 5.16 11.48 '24.60 '21.52 '23.44 '23.05 21.12 
Also' -,---------,---,-,- 39.76 38.40 41.00 36.41 35.05. 
Fe@) -------,-----,----- '21.18 "5.83 '29.84 '21.93 29.33 

Total ------- C91.301 C102.541 C100.421 198.611 C100.041 

0.34.0 ' 0.41.0 0.34.0 0.36.0 0.42,O 
-- - .- - - - - -  - - -- - - 

' ~ i 4  may be high because of mixture from 
other parts of drill hole. 

zlncludes about 1 percent T i 4 .  

'~alculated from reported iron or Fe. 
' ~ t  l .OOOe- l , lOOO C, sample air dried. 
'iron oxide. 

DESCRIPTNE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Oregon Oregon-Continued 

1. Clackamas County. Pliocene. NW& sec. 3. N& sec. 4. T. 4 S.. R. 4 E.,  8 - 10. Marion County. Miocene and Pliocene. S W ~  sec. 22, T. 8 S., R. 3 W. ,  

6 miles southeast of town of Ltacada. Kiggins and Shearer farm. Auger 1-10 miles south of Salem, Rocedale Church area. Analysts. L. L. Hoagland 
hole 6. ( The Ore.-Bin, lW, p. 63-65; Oregon Department of Geology and and uristants. Drill hole 22. ( Corcoran and Libbey, 1956, p. 1, 2, 6, 20, 

Mineral Industries, 1951, p. 15.) [Bauxite clay] bauxite, brown, oolitic; - 27, 29, plr. 1, 2.) Average thickner 14.4 fr. Mineralogy. Tonnage 
depth 13-14 ft. Mineralogy. M e x  map. Pmible use: SiO: too high for uximated. Index and geologic m a p ,  geologic sections. Graph showing 
production of alumina but may be used for other purposes. [For other analyren variation in chemical composition for each 2-ft interval of depth. Possible 
from same drill bole, r e  samples 11-14. group Ha.] ure: Source of alumina, ferrotitanium, pig iron. [For other analyrer from 

2. Columbia County. Miocene and Pliocene. [T.  4 N., R. 2 W .I ,  about 1 mile same drill hole, see aamples 17-25, group Kbi.] 
southeast of town of Spitzenberg. Analyst. L. L. Hoagland. ( Libbey. Lowry. 8. Sample 4. Ferruginous bauxite, tan, granular, gritty, depth 

and Mawn, 1945, p. 1, 2, 4, 5, 26, 57, 2, 86-88.) Ferruginous bauxite, 8-10 ft. 

red, oolitic. Index maps. Pouible use: Source of iron, alumina, titanium 9. Sample 2. [Bauxite] ferruginoua bauxite, brownish-red, earthy, 
oxide, and ferrotitanium. gritty, porcelaneous; numerous fragments of gibbsite; depth 4-6 ft. 

3. County, age, analyst, map.  and use as in sample 2. [T. 4 N., R. 2 W.], 1 mile 10. Sample 1. Ferruginous bauxite, brownish-red; numerow fragments of 

west of town of Yankton. ( Libbey, Lowry, and Mawn, 1445, p. 1, 2, 4,  5, 26, porcelaneour gibbsite; depth 2-4 ft. 

63. 88-88 .) Ferruginous bauxite. - 11 - 13. Marion County . Miocene and Pliocene. T.  8 S.. R. 3 W., about 5 miles 

4. County, age, analyst, m a p ,  aud use as in sample 2. [T.  5 N.. R. 1 W.]. south of Salem, roadcut. Analyst. L. L. Hoagland. ( Libbey. Lowry, and 
about 1.5 miles south of Deer Island Post Office. McBride property. ( Libbey. Mason, 1945, p. 2, 4,  5, 72, 74,;, 78, 85-88.) Index map.  Pocrible 

Lowly, and Mason, 1945, p. 1, 2, 4,  5, 26, 2, 86-88.) Ferruginour bauxite, use: Abrasivu, cement, aluminum chemicals, oil refiniog. refractories; 

red, porous. granular; float sample. source of alumina, ferrotitanium, iron, titanium oxide. 

5. County, age, analyst, and m a p  as in sample 2. Sec. 18, T. 7 N., R. 2 W., 11. Near center rec. 26. Sample P-3546. Bauxite nodule, light-colored. 

west of town of Rainier, roadcut. Sample P-3400. ( Libbey, Lowry, and Mason, 12. Near center Wf sec. 27. Gibbsitic material, light-colored. porous; 
1945, p. 1, 4, 5, 27, 54, g, 56, 81, 88.) Grab sample of hard gibbaitic 1 ft thick. 
pieces of ferruginous bauxite. Silt overburden. Measured section. 13. N E ~ S W ~  sec. 28. Sample P-3549. Gibbsitic nodule, brown, porous. 

6. Marion County. Miocene and Pliocene. N W ~  sec. 18. T. 8 S., R. 3 W.. granular. Thin-section description. 

1-10 miles m t h  of town of Salem, Salem Hills area. Analysu, L. L. Hoagland 14. MarionCounty. Miocene and Pliocene. N W ~  sec. 29, T. 8 S., R. 3 W., 

and assistants. Drill hole 5. ( Corcoran and Libbey, 1955. p. 23-27; Corcoran 7-10 miles south of Salem, Salem Hills area. Analysa, L. L. Hoagland 

and Libbey, 1956, p. 1, 2, 6, 19, 35, pl. 1.) Ferruginour bauxite, depth and auiatants. Drill hole 2. ( Corcoran and Libbey. 1955. p. 23-27; 

2-10 ft; overburden 2 ft. Tonnagr estimated. ladex and geologic mp. Corcoran and Libbey, 1956, p. 1, 2, 6, 21,35, pl. 1.) Ferrugimws 
Pwible use: Source of alumina, ferrotitanium, pig iron. bauxite; depth 2-14.5 ft; overburden 2 ft. Mneralogy . Tonnage estimated. 

I. Marion County. Miocene and Pliocene. S W ~  sec. 19. T. 8 S.. R. 3 W.. about 5 M e x  and geologic maps. Parible use: Source of alumina, ferrotitanium, 

miles southwest of Salem. Analyst, L. L. Hoaglurd. Sample P-3551. ( Libbey, pig iron. 
Lowly, and Mason, 1945, p. 2, 4. 5. 72, 74-76, 85-88.) Gibbsitic float. 15. Marion County. Miocene and Pliocene. Near center sec. 30, T. 8 S., 

brown, porous. granular, residual grains of magnetite. Index maps. Pouible R. 3 W.. about 6 miles southwest of Salem. A ~ l y r t ,  L. L. H ~ g l a n d .  

use: Abrasives, cement, aluminum chem~cab, oil refining, refractories; wurce ( Libbey, Lowry, and Muon, 1445, p. 2, 4,  5, 71, 72, 14-76, 2, 85-88.) 

of alumina, iron, titanium oxide, fenotitanium. Bauxite, gibbritic, brownish-white, porous, granulu; contains residual 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES-Cont~nucd 
Oregon-Continued Oregon-Continued 

magnetite. Float sample. Mineralogy. Index maps. Possible use: Abra- R. 2 W. Anderson property. Analyst. L. L. Hoagland; collectors, 
rives, cement, aluminum chemicals, oil refining, refractories; source of J. F. Cleaver, L. C. Swanson. Sample P-3366. ( Libbey. Lowly, and 

alumina, iron, titanium oxide, and ferrotitanium. Mason, 1945, p. 1, 2, 4 ,  5 ,  25, 2, 86-88.) [Limonltlc material] ferrugi- 

16. 17. County, age, analyst, reference, maps, and use as in sample 15. N E ~  SEf nous bauxite, pisolitic, earthy. Mineralogy. Index maps. Posslhle use: 

sec. 35, T. 8 S., R. 3 W., about 6 miles south of Salem, roadcut. Source of iron, alumina, titanium oxlde , ferrotitan~um. 

16. Sample P-3537. [Ferruginous bauxite] laterized basalt; upper 5.5 ft. 23- 26. Washington County. Miocene and Plioceoe. T. 2 N., R. 3 W.. 14 miles 

11. Sample P-3532. Bauxite nodule, light-colored , slightly porous. north of town of Hillsboro. Hutchison-Nixon properties. Analyst. 
Mineralogy. L. L. Hoagland; collectors. I .  F. Cleaver. L. C. Swanson. ( Libbey, 

18. Marion County. Miocene and Pliocene. N W ~  sec. 35. T. 8 S.. R. 3 W.. Lowry,and Mason, 1945, p. 1, 2,  4 ,  5 ,  18. 20, 24, 32-34, 35-38, 41, 
7-10 miles south of Salem. Salem Hills area. Analysts. L. L. Hoagland and 86-88.)Tonnage est~mated. Index maps. Possible use: Source of Iron, 
assistants. Drlll hole 21. ( Corcoran and Libbey. 1955, p. 23-27, 28; alumlna, titanium oxide, ferrotitanlum. 
Corcoran and Libbey. 1956, p. 1. 2. 6. 29. 35. pl. 1.) Fertuginous baux- 23-25. N W ~  S W ~  sec. 1. Drill hole 50. Overburden 20 ft. Geologic 

ite; depth 4-18 h; overburden 4 ft. Tmnage estimated. Index and geologic sections, detalled measured section. [For other analyses from 
maps. Graph showing variation in chemical composltlon for each 2-ft same drill hole, see sample 114, group D; sample 45, group Ha; 

interval of depth. Possible use: Source of alumina, pig iron, ferrotltan~um. samples 47-49, group Hbl.] 
19. Marion County. Miocene and Pliocene. [T. 8 S. ,  R. 3 W . I ,  south of Salem. 23. Sample 13. [Ferruginous bauxite], varicolored, spotted, 

Salem Hills deposit. ( Corcoran, 1962, p. 25, 2 - 2 8 . )  Bauxite nodule, grltty. lumpy, firm; depth 45-49 ft. 
dense., porcelanew. representative sample. Mineralogy . W e x  map. 24. Ferruginous bauxite, brown, gntty, slightly oolitic; depth 
Possible use: Source of alumina, iron. 36.5-39 ft. 

20. Courity, age, analysts, area, reference, maps, graph, and use as io sample 18. 25. Sample 6. [Ferrugirmus bauxite], red-brown, slightly 
St sec. 1. T. 9 S . ,  R. 3W. .  I-10milessouthofSalem. Drillhole13. wht ic ,  firm; depth 36-36.5 ft. 
Ferruginous bauxite; depth 8-10 ft; overburden 8 ft. Tonnage estimated. 26. SEf S W ~  sec. 1. Drill hole 44. [Ferruginous hauxite],oolitic. 

21. Polk County. Miocene and Pliocene. S& sec. 8,  T. I S., R. 3 W., about 9 ft thick. [For another analysis from same drill hole. see 
2 miles northwest of Salem, Wallace Hill. Analyst. L. L. Hoagland. sample 46, group Hbi. ] 
(Libbey, Lowry, and Mason. 1945, p. 2, 4,  5, 72, 74, 75, 85-88.) 21. YamhiUCounty. [Mioceneoryoullger.l S ~ N W :  sec. 3,  T .  3 6 . .  R. 2 W . ,  
Bauxitic float, porous, granular. Mex maps. Possible use: Abrasives. near town of Newberg. Sample 26825. ( Oregon Department Geology and 
cement, aluminum chemicals, oil refining, refractories; source of Mineral Industries. 1961, p. 122.) Fer~ginous bauxite; depth 5-7 ft; over- 
alumina, iron, titanium oxide, ferrotitanium. burden. [For other analyses from same drill hole, see samples 62. 63, 

22. Washington Counry . Miocene and Pliocene. N W ~  sec. 21. T .  2 N.. group Hbi and sample 48, goup Fe.] 

Table 16.-Analyses of samples from Oregon and Washington of clays in which A1,Oa+SiOr+ H@ ( however determined) is 50 percent or more of the sample ( Group Hbi), 
special-rock category 

[ Bauxite and bauxitic clays ( 'bauxite" predominant, kaolinice subordinate) . Si4/AltOa weight ratio < 0.371: total iron > 30 percent. Chemical analyses arranged by 
State, county and matigraphic position] 

Oregon 
- - ~ -  - 

- - 
yo- ----------- '20 ------ ------ --,--- ------ '(15.9) ( 1 . 1  '(17.0) 1.66 ------ ------ ----- - ------ 
T i 4  ------------ 5 5.7 2.58 1.49 4.50 6.40 4.70 5.2 5.16 7.44 7.39 6.93 7.00 
Igrunon 1- ------- ------ 16.8 '17.73 '20.65 '18.11 16.5 18.5 18.5 '.13 18.91 19.21 18.99 17.62 

. - ~ -- - . - ~  - ~ -- -- 
TotaL------- [98] C102.51 C101.401 Cl00.781 C100.001 C99.91 C99.01 C99.61 '99.23 C100.01 ~100 .0  1 C100.01 [ 100.0 I 

class--- - 0,41,0 0.28.0 0.22.0 0.31.0 0.30.0 0.32.0 0.37.0 0.31.0 0.21.0 0,28.0 0,27.0 0.33.0 0,31.0 
~ .-~ - ---- ~ ~ - - -  - ---- 

'calculated from reported Fe. ' ~ o t  included in total.  mounts in percent: FeO=O.BO, Mg0=0.03, Ca0=0.01,  Na@=0.02, 

' ~ e ~ o r t e d  as circa 20 percent. ' ~ t  1. 000~- 1. l o w ,  sample air dried. K@:o.o~. ~@+=16.21 .  ~ @ ~ = 0 . 2 2 .  M110=0.02. S=0.04, subtotal=99.25. 

CO*. lessO=O.O2. 

DESCRIPTIVE NOTES 
[Underscored page numbers UI reference indicate source of analysis] 

Oregon Oregon-Continued 

1. Columbia County. [Miocene and Pliocene. T. 4 N., R. 1 W .I , near town ( Kelly, 1Wl .  p. 4 ,  6 ,  2, 2. 3, figs. 1 ,  2.) Laterite, dark-red, ooli t~c 
of St. Helens. ( Libbey, Lowry, and Mason, 1946, p. 246, 249, 253, 258, or pisolltlc; averages about 14 ft thick; silt ovcrburden averages about 
259.) Ferruginous bauxite, light-brown through red to dark-brown, upper - 13 ft thlck. Index and geologic maps, geologic sections. 
part oolitic or p~solitic, lower part earthy to nodular; 6-20+ h thick, ovet- 6. h i l l  hole 14. Depth 14.0 ft. Bulk density 2.98. 
burden 1-50+ ft thick. Tonnage estimated. Index map. Porrible use; I. h i l l  hole 25. Depth 6 .0  f t .  Bulk density 2.87. 
Source of alumina, iron, titaruum. 8. Drill hole 29. Depth 11.0 f t .  Bulk density 2.94. 

2. Columbia County . Miocene and Pliocene [ implled] . Sec. 1. T . 4 N . , 9. Colurnbla County. Late Miocene and early Pleutocene. N W ~  sWi sec. 5 ,  
R. 2 W.. about 3 miles west of St. Helenr. Yankton cut. (Bell, 1945, T.  3 N., R. 2 W. Alcoa Mining Co.,test pit. Analyst. F. H. Neuerbutg. 
p. 1. 4. 6. 9,  fig. 1 ,  pl. 2.) Laterite, reddish-brown mottled wltll gray, Sample C-948. ( Trimble, 1963. p. 3, 87, 89, 94, 103, 104.) Later~te 
plsolitic, indurated; average thickness 10 ft, overburden averages 30 ft. c m t ,  pisolitic. ludex map. Possible use: Source of aluminum, iron; 
Chalulel sample. Tonnage estimated. Index and geologic maps, geologic quick-setting aluminous cement. 
sections. Possible use: None. 10 - 13. Marion County. Miocene arxl Pliocene. NW: sec. 19, T.  8 S . ,  R. 3 W.. 

3 - 5. Columbia County. Miocene and Pliocene. Analyst. L. L. Hoagland. 7-10 miles south of town of Salem. Salem Hills area. Analysts, 
( Libbey, Lowry.alwl Mason. 1945. p. 1. 2.  4 ,  5 ,  26, 53, 3, 58. 86-88.) L. L. Hoagland and assistants. Dr~ l l  hole 17. ( Corcora~~ and Libbey. 1956. 
Index maps. Posslble use: Source of alumina, ferrotltanlum. ~ron .  p. 1. 2. 6. 2. 29. 35. pl. 1.) Average thickness 14.4 ft. Tomage 
titan~um oxide. estimated. Index and geologic maps. Graph showing variation m chemical 
3. [T.  4 N.. R. 2 W.], about 2 miles east of  tow^^ of Spirzenberg. composltio~l for each 2 ft interval of depth. Possible use: Source of 

Ferruginous bauxite, oolitic. alumina, p ~ g  iron, ferroritanium. [For other analyses from same drill holc. 
4. [T .  4 N. . R. 2 W. I , about 3.5 miles north-northwest of town of sce samples 35-38. group Ha and samples 3. 4. group Hai.] 

Scappoose. Oester property. Ferruginous bauxite. oolitic; 2 ft 10. Sample 4. Bauxite, yellow-brown to lighr-red, earthy, gritty; depth 
channel sample. Formcr use: Paint pigment. 8-10 it. 

5. [T. 5 N.. R. 1 W.1. 2.5 miles west of Columbia City, roadcut. 11. Sample 3. Bauxite, yellow-brown to light-red, earthy, gritty, firm, 
Ferruginous bauxite; 4.5ft vertical channel sample; upper 3 ft red. dry; depth 6-8 ft. 
oolitic; lower 1.5 ft nodular. 12. Sample 2. Bauxite, yellow-brown, earthy, grltty, firm; depth 

6 - 8.  Columbia County. Miocene or younger. NW: sec. 16. T .  4 N.. R. 2 W ,  , 4-6 ft. 
about 0.5 mile north of Spitzenberg, Alder Creek area. Dietz property. 13. Ferruglnous bauxite. depth 2- 12 f t .  
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Table 16. -Analycw of sampler frpm begon and Waabington of clays in whicb Al@,+SiO, +H@ (however determined) is 50 percent or mote of tk sample (Group Hbi) . 
rwuai-rocn catenav<onLinued 

Chemical analyru-Continued 

Oregon-Continued 
14 15 16 17 18 19 20 21 22 23 24 25 26 

36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 96Hbi 38Hbi 36Hbi 36Hbi 36Hbi 36Hbi 
24-40 24-42 24-43 24-13 24-14 24-15 24-16 24-17 24-18 24-19 24-20 24-22 24-21 

S i 4  ------------ 8.13 8.14 4.14 2.40 2.12 2.98 4.96 4.10 7.00 5.38 2.18 10.96 6.03 
Alto, -----------. 34.09 32.10 34.96 32.16 33.32 35.16 35.60 28.94 33.92 35.80 36.80 29.68 35.90 

F q q  -----------. 31.2 30.0 30.8 41.4 35.5 31.8 36.1 31.1 31.2 36.3 31.0 35.9 33.8 

T i 4  ------------ 6.16 6.65 6.85 1.20 6.56 7.84 5.95 1.70 6.85 6.80 1.40 9.90 1.20 

Ignition los, ------- 19.82 22.94 25.60 16.84 21.90 18.22 16.19 22.80 15.03 15.12 22.62 13.56 18.60 

Clam ------------ 0.34.0 0.31.0 17.33.0 0.2100 0.26.0 0.21,O 0.25.0 0.31.0 0.21.0 0,25,0 0e26.0 0.32.0 0,27,0 

Oregon-Continued 
21 28 29 30 31 32 33 34 35 36 31 38 39 

36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 
24-26 24-25 24-46 24-53 24-55 24-54 24-61 24-56 24-59 24-63 24-62 24-61 24-64 

S i q  ------------ 5.79 5.46 1.46 10.55 8.15 5.85 4.4 5.28 4.81 6.48 4.28 4.14 10.63 

AltQ ----------- 33.80 31.25 31.20 31.46 35.51 32.84 38.6 36.41 30.02 32.31 31.85 31.31 31.01 

F a  ----- 32.1 33.3 33.2 '30.35 30.9 32.1 32.6 32.3 33.14 36.9 30.9 32.4 32.1 

- - 
MnO------------ ------ -,---- ------ ------ ------ ------ ------ ------ .36 ------ ------ ------ ------ 
Ignition lor ------- 20.52 23.28 21.34 '19.80 18.64 22.03 20.6 19.82 ------ 18.31 20.02 18.95 18.15 

C1.u ----------- 0.30.0 0.33.0 0.34.0 0.31.0 0.33.0 0.32.0 0,28,0 0,29,0 0,28.0 0,29.0 0.27,O 0.26.0 0.37,0 - - 
Oregon-Continued - 

40 41 42 43 44 45 46 41 48 49 50 51 52 
36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 36Hbi 

24-85 

SiO, ------------- 1.51 
Al'o, ------------ 33.85 
F-4 ------------ 32.0 
qo- - - - - - - - - - - -- - - - - -- 
T i 4  ------------ 6.00 
P@r - -- - - - - - - - - - - - -- -- 
Ignition l w  -------- 20.64 

'~alculated tom repated Fe or P. 
' ~ t  1,000.-l,lOm, wmpk a i ~  dried. 
'~rca oxide. 
' ~ t  lOV-l05*C, not included in total. 

Specaogaphic analysis of sample 35 General spectrographic analyds fa locality 5. umpler 44. 45 

Sr ..................... 0.001-0.01 
Zr ..................... . O 1  - .1 
MO .................... < .001 
BL .................... .001- . O 1  

V --,------------------- 0.01 -0.001 
CI ...................... <.001 
Ni ...................... .01 - .001 
Cu -----,---------------- .01 - .001 

Sr ------------ <0.001 g -,-,---------- 0.1 -1 
Zr ,---------,- . O 1  -0.001 
Ba ----------,- . O 1  - .001 

1 
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Table 16.-Analyses of samples fro_m_Oregon and 

Chemical analyses-Continued 

34-3 
8.47 

32.96 
'34.99 

------ 
'23.43 

------ 
l.389 

------ 
------ 
------ 
------ 
------ 
c loo .%I 

'~aiculated from reported Fe a P. 
' ~ * q - l l m ) .  

s ~ z ~ ( - l l O X )  . not included in t m l .  

'Includes CaO. MgO, MnO, S q  and rare elements. 
l+O = 16.00 percent, Mn = 2.00 percent, P = 0.130 percent, 
S = Trace (Zapffe . 1949. pl. 3 .) . 

' ~ t  l.OOOo-l.lOO.C, ample air dried. 

Spectrographic analysis of sample 58 
B ----------------,-------------- 
V .............................. 
CI ---------------,-------------- 

DESCRIPTIVE NOTE 
[Underscored page numbers in reference indicate source of analysis] 

Oregon-Continued Oregon-Continued 
53. Washington County. Miocene and Pliocene [implied]. sE.& rec. 1, T. 2 N., Hutchlaw- Nixon pro pertier. Drill hole 61. ( Libbey. Lowry, and Mason. 

R. 3 W. Hutchinson farm. Sample P-2539. ( Libbey, Lowrynand M a m ,  1W5, p. 1.2,4,6.24.32.33.36.36,39,~.86-88.) [Ferruginau bauxite& 
1944, p. 1-3, 9,16.g.) Ferruginau bauxite. yellow-brown with white oolltlc and pilolitic. Tonnage estimated. Geologic section. 
fragments, some wlites; 2 A thick: depth 14.5 ft. Index m a p ,  detailed 58-61. Washington county. [T. 2 N., R. 3 W.], about 12 miles norrh of Hillboro. 
measured section. Possible use: Source of iron and alumina. [For other Hillsboro deporit. ( Zapffe. 1949, p, 61-63,64,65,pl. 3.) General: 
analyses from same drill hole, see samples 51, 52, th i~ group.] Laterite, oolitic to nodular; thickness 1-20 ft, overburden 1-40 fr. 

54.55. Washington County. Miocene and Pliocene. T. 2 N.. R. 3 W.. about Mineralogy. Tonnage estimated. Poarible use: Source of alumina, iron. 

3 miles north of town of Wilkesboro. Davies property. Analyst, 62,63. YamhillCounty. ~ E t ~ w f  sec.3,T.3S.,R.2W..neartownofNewberg. 
L.L. Hoagland; collectors, J. F. Cleaver, L.C. Swanson. ( Libbey, Lowry. ( Oregon Department of Geology and Mineral lndusuies, 1961, p. 122.) 
and Mawn, 1945, p. 1 , 2 . 4 , 5 , % . ~ . ~ , 8 6 - 8 8 . )  [Fer~gin~Us bauxite.] Ferruginous bauxite. overburden 6 ft. [For other analyses from same drill 
Comporite float sample of oolitic and nodular bauxite. Index maps. hole, see sample 27, group Hb and sample 48. group Fe.] 
Porsible use: Source of alumina, iron. titanium oxide, ferrotitanium. 62. Sample 26828. Depth 17-19 f t .  

54. NE.& sec. 19. 55. S& sec. 19. 63. Sample 26826. Depth 9-11 ft. 
Washington 

56. County. age, analyst, collecton, reference, maps, and use as in samples 
54,55. [T. 2 N., R. 3 W.] , about 1.5 m i l a  north northeast of Davies. 64. Kittitas County. [Late Cretaceous, underlies Swauk Formation.] Tpr. 22. 

[Fermginous bauxite], float sample. 
23 N . , R. 14 E.. about 26 miles north of town of Cle Qum. Analyst, under 
direcrion of O.C. Ralston. Drill hole 37. ( Zoldok. 1448. D. 1.2.4-6. figs. 

57. County, age. analyst, collectors, maps, and use as in samples 54. 55. 
N W ~ S W ~  sec. 35. T. 3 N.. R. 3 W., 14 miles north of Hillsboro. 

. - -  
1-3.) [Iron-bearing rock], depth 267.0-275.5 ft. Index and geologic-maps. 
geologic sections. Pouible use: Nickel-iron alloy, low chromium steel. 

Table 17.-Analyses of aamples from Alaska, Oregon, and Washington, of itw-dch rocks. most of which contain 50 percent or more of feuow oxide or 
ferric oxide (Group Fe), special-rock categay 

[ Mina discrepancies occur in naming of constituents and in their amounts when m a e  than one version of the analysis is found in the literature. Chemical 
analyses arranged by State. quadrangle a county, and stratigraphic position I 

Alaska I Oregon -- 
1 2 1 3 -4- 5 6 7 9 10 11 7 

50Fe95-2 x e 9 5 - 1  1 36Fe3-32 36Fe5-12 36Fe5-11 36Fe5-10 36Fe5-13 36Fe5-14 36Fe5-7 36Fe5-15 
SiOz .................... 4.12 5.53 8.14 4.60 3.18 1.18 7.26 15.62 4.07 5.05 4.61 5.77 

Also, ------------------- ------ 1.34 6.05 4.90 2.12 .81 5.86 10.66 3.65 4.53 6.25 7.81 

FeO. --------- -- '76.01 78.30 73.34 '15.06 '78.66 '85.46 '71.76 '58.52 '55.7 '69.2 '56.9 '71.2 . - - - -  

MgQ-------------------- ------ .10 ------ .I3 .22 .I0 . I1  . I3 ------ ------ ------ ------ 
CaO------------------- ------ 1.97 .31 .06 .05 .06 .04 .07 ------ ------ ------ ----- - 
yo+ -------i----------- ------ 
yo- - - - - - - - - - - - - - - , - - - - - - - - - - .38 ------------------  ----,------- 19.5 ------ 20.0 ------ 
Ti%-------------------- ------ NOW ------ 1.30 .19 .08 ------ ------ ------ ------ .32 ------ 



ANALYSES OF SAMPLES 

Table 17.- Analyrer of ssmples from Alaska, Oregon, a d  Washington, of iron-rich rocks, most of which contain 50 percent or more of ferrous oxide or 
ferric oxide ( Grwp Fe), special-rock category-Continued 

Chemical analyses-Continued 

1 2 1 3  4 5 6 7 8 9 10 11 12 
50Fe95-2 50Fe95-11 36FeL-3236Fe5-12 36Fe5-11 36Fe5-10 36Fe5-13 36Fe5-14 36Fe5-I - 36Fe5- 15 

PzOs ------------------, - '0.002 .I3 .44 '2.26 '2.24 l.55 '1.53 '0.96 '1.42 '1.76 '1.62 '2.04 
MnO ------------------, - ' 3 5  1.31 ------ l.35 l.45 l.12 l.31 l.28 l.65 l.80 l.67 l.84 
s ..................... <.004 Trace .OI .04 .03 .02 .03 .03 .02 .03 .03 .03 

Cu-------------------,- <.2 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
BaO--------------------- ------ Trace ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
lgnitlon loss -------------,- ------ '1.10 ,----- 12.37 11.60 10.31 13.25 13.78 10.5 13.04 8.80 11.09 

- -- - -- -- - - - -- .-. -- .- - - - - 
Total -------------,- C80.71 100.24 101.01 [101.07] C98.731 C98.751 [100.17] [100.07] ' ~ 9 5 . 5 1  '~94.41 '~99.21 ' ~ 9 8 . 8 1  -- .- - -- - -. - - - - -- - -- - - - -. -- - - - - -- - -- - 

O ~ ~ o n t l n u e d  - - 
13 l4 15 16 l7 18 2 ? - - - ? 0 -  21 % - _ _  23 24 25 

36Fe5-18 36Fe5-23 36Fe 5- 19 -. 36Fe5-28 36Fe5-34 36Fe5-35 36Fe5-79 3ce5-9  36Fe5:21 36Fe5-73 36Fe5-16 
S 1 4  ------------ 5.46 6.89 5.40 4.58 5.69 1.77 4.28 8.38 8.4 3.58 10.35 5.29 4.00 

~ 1 ~ 4  ----- 1.80 2.27 '6.86 3.18 3.95 22.35 21.60 20.00 20.0 7.47 9.41 3.11 4.00 
F-4  ----------- '56.28 '71.1 '75.22 '57.02 '70.8 '62.42 '51.51 '49.59 '49.6 '51.00 "6.20 '76.13 '49.05 - - 
Mgo ----- -----, ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .35 
CaO------------ -----, ------ ------ ------ ------ ------ ------ ------ ------ Trace .56 ------ .90 
yo- ---- 20.8 ------ '(10.24) 19.5 ------ ------ ------ ------ ---,-- ------ ------ '(19.50) '21.50 
Ti& ----------- -----, ------ ------ .32 .40 2.98 3.68 3.20 3.2 ------------  None ------ 
PzOs -------- -- - l.82 '1.05 l.94 '1.28 '1.58 . . . . . . . . . . . . . . . . . . . . . . . .  '1.94 l.87 l.95 '1.31 
MnQ------------ l.34 l.43 l.34 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1.60 l.32 l.54 l.58 
S-------------- .01 .08 .06 .10 .13 ------ ------ ------ ------ .025 .026 .041 .25 
ZnO------------ -----, ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .42 
Ignition lou ------, 10.28 12.98 11.0 10.04 12.41 '11.85 '17.92 '15.62 15.6 14.34 12.18 12.96 11.50 - - -. - - --- - - - -. .- 

Total------- '[95.8] 4[94.6] C99.81 ' ~ 9 6 . 0 1  4[95.0] C101.371 C98.991 C96.191 C96.81 C79.961 C79.921 C99.021 C93.921 
~ 

'Calculated Born reputed ' ~ n a l ~ s i s  on natural basis. ' ~ e  (dry) . # ~ t  1.000'-1.100%: 
Fe, P, u Mn. 4 ~ n a l y d s  m dry basis. ' ~ o t  included in total. sample air dried. 

' C q .  '~luminum. 'b0 (-110%). 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Alaska Oregon-Continued 
1. Nome quadrangle. [Sec. 28, T. 8 S., R. 35 W., unsweyed], I9 miles 30 ft. Pouible use: Pig iron for steel. 

northwest of Nome. Monarch prospect. Sample Sinuk 22. ( Herreid, 13, 14. Sec. 35, T. 4 N., R. 3 W., 7 miles west of Scappoore. Ironcrest 
1966, p. 1, 5. 6, figs. 1, 2.) Llmonite rubble, dense. Index a d  geo- deposit. Limonite, 2-20 ft thick. Former use: Paint pigment. 
logic maps. Possible use: None. Possible use: Source of iron. 

2. Nome quadrangle. C16.7, 13.151, about 25 miles northwest of Nome. 15. Columbia County. Miocene. Sf sec. 35, T. 4 N., R. 3 W., near 
Monarch group of claims. Analyst, R. C. Wells. ( Eakin, 1915, p. 361- Scappoose. Ironcrest mine. ( Hodge, 1935b, p. 12, 14, 1 5 . 2 . )  [Iron- 
363, 364; Herreid, 1966, p. 1, 5, figs. 1, 2.) Limonite rubble, dense. - bearing rock.] Trench sample. Tonnage estimated. Possible use: 
Composite sample from open cuts. Mineralogy. T o ~ a g e  estimated. Probably none, deposit small. 
Index and geologic maps. Possible use: None. 16, 17. Jnformation u in samples 9-14. SWf sec. 24, N W ~  sec. 25, T. 5 N., 

Oregon R. 3 W.. about 14 miles west of town of St. Helens. Ladysmith deposit. 
3. Clackamas County. SW$ N E ~  sec. 9. T. 3 S., R. 1 E.. about 2.5 miles Limonite. 2-17 ft thick, averages about 10 ft thick; overburden averages 

southwest of town of Williamette. USW sample 222A. ( Hodge, 1938a, about 15 ft. Possible use: Pig iron for steel. 
p. 70-72.) Limonite. 2 ft thick. Measured section. 18 - 20. Columbia County. Miocene and Pliocene. Analyst, L. L. Hoagland. 

4-8 .  Columbia County. Miocene. Tps. 3-5 N.. &. 2, 3 W.. near town of ( Libbey, Lowry, and Mason, 1945, p. 1, 2, 4, 5, 26, 4 8 , 2 - z ,  56, 
Scappoore. ( Hotz, 1953, p. 75, 77, 82, 84, 85, 91, 92.) Average 66-88.) Index maps. Possible ure: Source of a l e i n n .  iron. titanium 
thickness of beds, 5 ft, overburden 5-160 ft. TOMage estimated. Index oxide, ferrotitanium. 
maps. Possible use: Pig iron for steel. 18. [T. 3 N., R. 1 W.], 2 miles northwest of Scappoose. [Limonitic 
4. Sample 1. [Iron-bearing rock] , dark-brown to yellow-brown, gran- clay] ferruginous bauxite, pisolitic. 

ular; cornpoled ch'efl of ranules of hard black limonite in yellow t Y  g 19. S: N W ~  sec. 1, T. 4 N.. R. 2 W.. about 2.5 miles west of St. Helens. 
clay. Composite of nlne samples. Gaman property. Sample P-3266. Ferruginous bauxite, compact. 

5. Sample 2. [Iron-bearing rock], claylike or sandy material; contains 20. S W ~  sec. 1. T. 4 N., R. 2 W.. south of town of Yankwn. Railroad 
layers of hard black limonite. cut. Sample P-3212. [Limonite.] Concretion, porous; overburden 

6. Sample 3. Limonite, black, hard, brittle. about 6 ft. Mineralogy. Geologic section. 
7. Sample 4. [Iron-bearing rock], dark-brown to yellow-brown, granular; 21. Columbia County. Miocene and Pliocene. Sec. 1, T. 4 N.. R. 2 W.. about 

composed chiefly of granules of hard black limonite in yellow clay. 3 miles west of St. Helena. Yankton cut. ( Bell, 1945, p. 1, 4, 2, 9, 
Composite of five samples. fig. 1, pl. 2.) Limonite concretion. Index and geologic maps, geologic 

8. Sample 5. [Iron-bearing rock], claylike or sandy material; contains sections. Possible usc: None. 
layers of hard black Limonite. Composite of five samples. 22. Columbia County. Noall part sec. 3, T. 3 N., R. 2 W. and SWt sec. 34, 

9 - 14. Columbia Cwnty. Miocene [implied]. ( Oregon Department Geology and T. 4 N.. R. 2 W., about 2 miles nortllwest of Scappoose. Colport 
Mineral Industries, 1951, p. 6. 3 1 . 2 .  33, fig. 1; Hotz, 1953. p. 75. 80, Development Co. ( Williams and Parks, 1923, p. 8, 18, 2 0 . 2 . )  Bog 
82. 8 4 , E - 9 2 ,  pls. 6- 11.) Weighted average analyses. Tonnage iron ore, average thickness 4.95 ft, composite sample. Tomage estimated. 
estimated. Indcx aud geologic maps. geologic sections. Index and geologic maps. 
9,10.  S ~ C S . ~ , ~ O , T . ~ N . . R . ~ W . , ~ ~ C . ~ ~ , T . ~ N . . R . ~ W . ,  23, 24. Columbia County. S: sec. 35, T. 4 N., R. 3 W., 8 miles west of Scappoose. 

abwt 2 miles northwest of Scappoose. Colpon Charcoal Iron lroncrest mine or field. ( Miller, 1938, p. 29, 30, 31.) Limonite, 
deposits. Limonite, predominantly yellow, soft; contains bands occurs as bog and residual deposits. 2.5-16 ft thick. Tonnage estimated. 
of hard dark-brown to nearly black limonite; 2-14 ft thick, 23. Analyst, Dwight Woodbridge. Composite of seven samples. 
avcragc thicki~ess more than 5 ft, average thickness of ovcrbur- 24. Composite of 13 samples. 
den 60-90 ft. Correlated columnar sections. Use: Sulfur 25. Columbia County. Tps. 3-5 N., D. 2, 3 W., south of Scappoose. ( Zapffe, 
absorbent in purifying manufacturcd gas; pigment. 1949, p. 56. 57-60, 64.) Laterite, yellowish to rusty; average thickness 

11, 12. S W ~  scc. 27, T. 4 N.. R. 2 W., 3.5 miles northwest of about 5 ft, overburden 5-100 ft. Mineralogy. Toru~age estimated. 
Scappoose. Limonite, about 3 ft thick, avcragc overburden Possible use: Cast iron, foundry iron, steel. 



222 CHEMICAL COMPOSITION O F  SEDIMENTARY ROCKS IN ALASKA, IDAHO, OREGON, AND WASHINGTON 

Table 17 .-Analym of ramplea from Aluka. Oregon. and Wuhlngton, of iron-dch rock:, most of which contain 50 percent or more of fenour oxide a 
fePic oxide (Group Fe), special-rock category-Continued 

- -- .. .- - Chemical analyses-Continued 
CTegon-c&tinued--- 

. --------- 
Al'o, - - - - - - - - - - - - - - - - - 
F q 4  --,-------- '71.53 
FeO - ---- ---- -- -- - -- -- - 

A124 ------------ 3.69 3.30 3.47 3.91 5.60 5.21 '8.72 '4.36 1.21 3.41 5.52 3.10 15.64 
Fe& ------------ '58.31 '61.10 '47.12 '53.61 '83.08 14.46 '76.36 '17.22 '81.28 '71.13 '76.56 46.86 '55.98 
MgO ------------ .I56 .01 .306 .05 .66 ------ ------ ------ . l o  . l o  .08 .lo .12 
CaO ------------- .264 . lo  1.10 .68 1.00 ------ ------ ------ .08 .09 .lo .12 .15 
y o +  ------------ ------ ------ 

5 2 - -  15.54 (------ ------ ------ ------ ------ ------ ------ 
b0- ------------ '20.00 'l9.50 ] 21'50 '(8.78) '(22.86) ------ ------ ------ ------ ------ 
T i 4  ------------ 3 0  ,----- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
P@, ------------- '1.365 '1.35 '1.415 '1.156 '1.83 I.34 '.98 '1.05 '1.03 '1.22 '1.22 '1.55 '1.15 
M u 0  ------------- I.551 '.52 ------ ------ ' 2 3  ------ '.31 '.28 '.67 '.74 '.el '.lo '.66 
S -------------- .I00 .02 .053 .025 ------ '3.22 Trace .07 .009 .018 .023 .017 .028 
44------------ .003 ,----- ------ ------ ------ ---,-- ------ ------ ------ ------ ------ ------ ------ 
-0 -,----------- .415 .41 -41 .42 ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Ignition 1- ,------- 12.40 13.50 '10.33 '12.51 ------ -----, 12.0 14.1 13.30 13.96 12.49 13.67 15.06 

Total-------- C101.231 C103.211 C89.791 C91.331 'C98.601 100.08 C100.91 C100.61 C100.463 C100.651 C100.81] [101.011 C100.861 

Cr------------------- 
ignition loo ,,,--- ------ 

Oregon-Continued 
39 40 41 42 43 44 45 46 41 48 

36Fe5-54 36Fe5-55 36Fe5-48 36Fe5-49 36Fe5-22 36Fe24-I7 36Fe24-28 36Fe24-41 36Fe34-10 36Fe36-7 

1.06 
'14.80 
------ 
------ 
------ 
------ 
------ 
------ 

Race 
------ 

O.14 
------ 
------ 
------ ------ 
------ 
------ 

Washington 
49 50 51 

46Fe4-23 46Fe6-1 46Fe8-2 

None 9.16 
'76.15 '10.86 

S i 4  ,----------- 18.20 18.18 7.95 7.98 3.20 3.44 2.18 10.18 4.56 3.64 15.89 14.3 23.6 
1116 ,----------- 18.48 13.71 4.22 4.71 '4.12 4.90 29.15 14.35 10.48 16.25 8.04 ------------ 
FqQ -----------, '48.50 '50.36 '14.14 '13.96 '18.36 '13.39 '50.11 '60.13 '12.30 58.63 '58.33 '43.41 '60.9 
MgO --,---------- .13 .ll .09 .08 ------ ------ ------ ------ ------ ------ 5.60 ------ ------ 
CaO ------------- .11 .09 .13 .14 ------ ------ ------ ------ ------ ------ 1.50 ------ ----- 
%O+ ------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ '5.03 ------ ------ 
go- ------------ ------ ------ '(20.70) '(26.00) '(14.64) ------ ------ ------ ------ ------ '2.48 ------ ----,- 
T i 4  ------------ ------ ------ ------ ------ ------ .39 1.39 1.39 1.76 2.20 .11 .4 .2 
PsOs ------------ '1.08 '1.06 '.w '.89 '1.24 ------ ------ ------------ ------ ' .046 1.81 2.52 

MnO ------------ '.57 '1.03 '.45 '.48 6 4  ------ ------ ------------ ------ '.54 rn5.5 )9.2 

S ------,-------- .026 .020 .020 .024 .25 ------ ------ ------ ------ ------ .02 ------ ------ 
~ S O ,  ----------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 3.17 ------ ------ 
NiO-----------,- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 1.31 ------ ------ 
Ignitionloss ,------- 13.69 15.73 12.08 12.38 12.2 ll16.43 u17.17 ll13.96 ll12.14 19.32 '(5.37) 10.7 '(10.9) 

Total ,------ C100.191 C100.891 C100.611 C100.10] C100.61 C98.551 C100.601 C100.611 C101.241 C100.041 '~102.561 C16.21 C96.41 

Wuhingwn-ConTinucd 
59 53 54 55 56 51 58 59 60 61 62 63 64 

------ ------ 
'2.50 Trace 

------ ------ 
rn.20 1.00 
'.43 ------ 

------ Trace 

5.3i 
57.44 
15.58 

.80 
Trace 

2.49 
l'3.13 

------ 
'.06 
1.61 
1.65 

"1. 90 
Trace 

2.98 { Trace 
''2.12 
------ 

.60 
'18.16 
------ 

1.48 
.53 

------ 
------ 

Nooe ' . 032 
------ 

.I73 
 me 

Nooe 
------ 
------ 
------ 

5.30 
- -- 

T a d  -------- C94.801 C95.421 [89.04] C64.921 C90.011 C95.781 [99.05] [95.73] C96.921 [94.98] 0100.48 99-96 ~97.161 

'~epcned as aluminum. 
'~alculated tom repated Fe, CaCOa. 

P a Mn. 
'H'o( -11O.c) . 
' ~ a  included in taa l .  
' ~ b a ~ h a i c  acid. 

*sulfiuIc acid. 
' ~ t  500%. 

' ~ n a l ~ s i s  on dry basis: moisture content, as mined, 
about 30 percent divided about equally between 
combined and t e e  water. 

'H~o+ reported aa &O( +105OC); YO- repcncd as 
g o (  - l05.c) . 

' ~ s 4 .  
u ~ t  1.0O(r-l,100DC. urnple air dried. 

"COO = 0.11 percem. Pb = 0.05 percent. 
Cu = 0.08 percent. As = 0.02 percent. 

"~nrolui~le. 
l' combined wbter . ' Manganour oxide. 
"carbonic acid. 

"crtoa. 'Reported at 98.81 percent. 



ANALYSES O F  SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indlcate source of analysis] 

Oregon-Continued Oregon-Continued 

26 - 29. Columbia County. ( Zapffe, 1949, p. 56, 57-59, 60, 64, pls. 3, 5_.) 48. Yamhill County. S E ~ N W ~  sec. 3, T. 3 S., R. 2 W., near town of Newberg. 
Laterite, yellowuh to rusty, finely granular; average thickness about 5 ft, Sample 26827. ( Oregon Department Geology and Mineral Industries, 1961, 
overburden 5-100 ft. Mineralogy. Tonnage estimated. Pouible use: p. 22.) Fermginous bauxite, depth 13-15 ft; overburden 6 ft. [For 
Cast iron, foundry iron, steel. other analyses from u m e  drill hole, see sample 27, group lib, and 

umples 62, 63. group Wi.] 
26, 27. Tps. 3-5 N., RF. 2, 3 W., south of town of Scappoore. 

28, 29. Sec. 3, T. 3 N., R. 2 W. Oregon Iron Ore Developmenr Co. Washington 

30. Columbia County. [T. 3 N., R; 2 W.] , near Scappoose. ( Wabted, 1955, 
p. 4, 2.) Limonite, earthy texture. Tonnage estimated. Pouible use: 49. Chehn County. [Late Cretaceour, underlies Swauk Formation.] W$ sec. 13. 
Foundry pig Iron. ~f sec. 14. T. 22 N., R. 17 E. Blewett Pas  depolits, Apollo claim; 

Walhington Nickel Mining and Alloys. Inc. ( Zapffe. 1949. p. 77-79. 80. 
31. Columbia County. [T.  4 N., R. 2 W .I. about 25 miles northwest of 81, pl. 2.) Laterite, brownirh-red, fine-ffainzd, metallic luster, 

Portland, Nonh Fork of Scappow River. Raffety and Payne mine. ( Diller. magnetic, mauive, slightly oolitic; contains serpentine pebbles. Tonnage 
1896, p. 511.) Limonite. Use: Source of iron [implied]. edtimated. Pauible use: Nickelifemmu alloy. 

32, 33. Columbia County. sf aec. 35. T. 4 N., R. 3 W., near Scappoore. 50, 51. Clark County. Ef ~d sec. 5, T. 2 N., R. 2 E., 0.5 mile south and 0.25 
Ironcrest mine. ( Hodge. 1935b, p. 12- 15, l9: 27.) [Iron-bearing rock.] mile east of Barbertm. Howland acres. ( Hunning, 1956, p. 3 1 , s . )  
Thickness few inched to 12 ft; overburden 2-16 ft. Tonnage estimated. Limonite, maximum thickneu 20 ft, overburden 6-18 in. Sample 2 ft 
Use: Probably none. thick. Mineralogy. Index map. 

34. Columbia County. [T.  4 N., R. 3 W.] Finley location. ( Hodp, 1935b, 52, 53. Grays Harbor County. s E ~  sec. 28, T. 18 N., R. 5 W., 3.5 miles east of 
p. IS.) [Iron-bearing rock.] town of h a .  Dennis property. (Jenkins and Cooper, 1922, p. 107-109, 

pl. 1.) Deporit 1-4 ft thick, overburden 3-8 ft. Mineralogy. Tonnage 
35 - 40. Columbia County. [T. 4 N.. R. 3 W.] Peanon l o c a t ~ a ~ .  ( Hodge. 1935b. estimated. Index maps. 

p. 2.) [Iron-bearing rock.] 
52. Analyst, R. P. Cope. ( Huntting. 1956, p. 196.) Black sand, 

38. 39. Trench sample. stratified. Pouible use: Source of iron and titanium. 

41, 42. Columbia County. [T. 4 N., R. 3 W . I ,  Pisgah Heights. Heppner location. 
( Hodge, 1935b. p. 2.) [Iron-bearing rock.] 

43. Columbia County. Sec. 24, T. 5 N., R. 3 W. Scappoooe deposits, 
Ladysmith mlw. ( Hodge, 1935b, p. 2. 24, 25, 27.) [Iron-bearing 
rock], generally soft; 8-20 ft thick. overburden a few feet to 46 ft. 
Tonnage estimated. Use: Probably none. 

44. Marion County. Miocene and Pliocene. Sec. 24, T.  8 S., R. 2 W. 
Analyst, L. L. Hoagland. (Libbey. Lowry, and Mason, 1945, p. 2, 4, 5. 
72, 81. 85-88.) Limonite. Index map. Possible use: Source of iron. 
titanium oxide, ferrot~unium . 

45. 46. Marion County. Miocene and Pliocene. T. 8 S.. R. 3 W. Analyst, 
L. L. Hoagland. ( Libbey. Lowry, and Mason, 1945, p. 2, 4,  5,  71, 72, 
74, 80, 85-88.) Index maps. Possible use: Abrasives, cement, alum~num 
chemicals. oil refining, refractories; source of alumna, iron, titanium 
oxide, ferrotitanium. 

45. S W ~  sec. 15, about 4 m ~ l e s  south of town of Salem. Summers 
property . Sample P-3987. Ferrugi~lws bauxlte. pirolitic; float 
sample. Mineralogy. 

46. S W ~  sec. 19, about 5 miles southwest of Salem. Sample P-3552. 
Limonitic float. 

47. Washingto~l County. Miocene and Pliocene. N W ~  sec. 27, T. 2 N.. 
R. 2 W. Anderson property. Analyst, L. L. Hoagland; collectors, 
J. F. Cleaver, L. C. Swanson. Sample P-3363. (Libbey, Lowry, and 
Mason. 1995, p. 1, 2, 4. 5, 2 5 . 5 ,  86-88.) [Limonitic rnater~al] 
ferruginous bauxite, float sample. Mineralogy. Index maps. Pmrible 
use: Source of alumina, iron, titanium ox~de,  ferrotitanium. 

53. General: Magnetire, hard, granular; intermixed with sand and gravel. 
Sample: Consolidated black sand. 

54. Grays Harbor County. [T. 18 N., R. 5 W . I ,  northeast of Elma, Black Hills. 
Analyst, Elton Fulmer. ( Shedd. 1902. p. 225, 235; Jenkins and Cooper. 
1922, p. 109.) Nodules of black sand. 

55. Jeffenon Cour~ty. [ T p .  29, 30 N.. R. 1 W.], near Port Townsend. 
Chimacum Valley. ( Hodge. 1935a, pl. 6; Hcdge. 1935b. p. 2.) Limonite, 
bog ore, brown, earthy; 10-20 in. thick. Twnage estimated. Use: 
Probably noae. 

56. Jefferson County. [Tp. 29, 30 N., R. 1 W.] , Chimacum Valley, Irondale 
district. Analyst, EltonFuimer. Sample31. (Shedd, 1902, p.10.) 
Limonite, bog ore. 

57 - 64. Kittitas County. [Late Cretacew] , underlies Swauk Formation. Secs. 26. 
34, 35, T. 23 N., R. 14 E., secs. 1, 2, T. 22 N., R. 14 E., 16 miles 
from Lakeside railroad station. Baifour Guthrie group of claims. ( Shedd. 
1902, p. 27, 28. 30.33; Jenkins and Cooper. 1922. p. 73. 75, 78. 81, 82. 
pl. 1.) [Iron-bearing rock.] TOMage estimated. Index map. 

57 - 61. Analyst, Edward Riley. Samples from exposure. 

62. Average analysis of iroll ore from Cle Elm. 

63. Analyst, Cabell Whitehead; collector, I. P. Kimball. ( Kimball, 
1898. p. 157. 158,161.) [Sample not reported in Shedd. 1902.1 
Ferruginous beds 6-18 ft thick. Mineralogy. 

64. Analysts. C. F. Chandler, C. E. Pellen. ( Counis. 1900. 
p. 1116.) Surface sample. 
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Table 17. -Analyses of samples from Alaska. Oregon, and Washington, of=-rich rocks, m a t  of which contain 50 percent or more of ferrous oxide or 
ferric oxide ( Group Fe), special-rock category-Continued 

Chem~cal  analyses-Continued 
-- - -- 

Washlngton4cntlnued 

65 66 67 68 69 70 I 1  12 13 14 15 76 17 
46Fe19-22 46Fe19-63 46Fe19-55 46Fe19-64 46Fe19-61 46Fe19-65 46Fe19-62 46Fe19-48 46Fe19-59 46Fe19-38 46Fe19-56 46Fe19-51 46Fe19-46 

S 1 4  ----------- 1.85 12.87 7.50 12.95 11.07 12.99 12.71 5.68 9.55 13.09 7.53 6.07 4.31 
~110 ,  ---------- NOM 1.27 '25.95 .89 2.39 1.53 1.01 '4.80 1.21 21.52 13.36 .84 19.82 
F e 2 4  ---------- '98.44 '87.01 '66.05 '83.08 '82.24 '86.59 '85.80 '86.40 '84.70 '60.98 *12.11 '87.15 '69.83 
MgO - - - -- - - - - - - .09 .12 ------ 1.15 ------ .21 .I9 ------ 1.90 ------ ------ ------ ------ 
CaO - ---- ---- -- .05 .09 ------ 1.13 ------ .ll .93 ------ 1.69 ------ ------ ------ ------ 
T 1 4  ----------- None None ------ None ------ None None ------ None NII ------ -- - -- - ---- -- 
PIOr ----------- '.09 '.05 Trace l.11 I 0 7  '-05 None '.01 ------ ------ '.02 ------ 
MnO ----------- None Trace ------ Trace ------ Trace Trace ------ Trace '.26 ------ Trace ------ 
S None None Trace None ------ None None Trace Trace .08 ------ None ------ 
CrtQ ----------- None .63 ------ 2.39 ------ .72 1.26 ------ 1.53 2.90 ------ 1.33 ------ 
ChOfslc) .Mn ----- ------ ------ ------ ------ &sent ------ ------ ------ ------ ------ ------ ------ ------ 
Igntaon l w  ------ ------ ------ ------ ------ ------ ------ ------ ------ 2.84 2.06 ------ 1.71 

--- - 

Total------ [100.52] C102.101 C99.501 C102.301 195.841 C102.223 C101.951 C96.881 [100.65] C98.671 C95.061 C95.411 C95.611 

Washington-Continued A 

-- 
SiO, --- ---- -- -- 
~ 1 ~ 4  ---------- 
F*o, -------- -- 
FeO - - - - - - - - - - - . 
MgO - - - -- -- -- 
CaO 
n,o - -- -- -- -- --. 
T i 4  ----------- 
P 2 0 ~  ---------- - 
MnO --------- --. 

------ 
6.8 
.I 
.09 

Trace 
.03 

C I : ~  ---- ------. 3-13 3 3 3  3 9  3 .  '4.6 4 3 .  ( 61'11 '" 2.48 2.59 2.08 
NiO - - - - - - - -- -- - .97 1.07 8.77 .2 5.78 "87 '.55 
Co------------ ------ ------ ------ ------ ------ ------ ------ .084 ------ ------ ---,-- ------ ------ 
Ignition I w  ------. 2.00 2.55 2.0 3.4 1.9 2.4 5.0 2.83 - - - - - - '.15 ------ ------ ------ 

-. . -- - 
Total ------. C101.781 C102.361 98.0 97.6 197.81 97.8 97.1 C98.731 C83.181 100.3 C88.11 C90.11 C84.81 

- -- -- -- 

------ 7.90 
'74.96 '74.66 
------ ------ 

.27 ------ 
3.15 ------ 

'2.91 '1.70 '1.48 '.06 

. O 1  None 

1.01 

Total C90.01 C90.91 L89.91 C91.11 C88.51 c86.21 195.31 C99.51 C91.61 C99.01 ~96 .921  [101.381 c ~ ~ . ~ ~ I  

'Alumina and chromium oxide. 

'~alculated t o m  reputed Fe. 
Fe +++ . Fe ++, P or Mn. 

'~ron oxide a iron oxides. 

' ~ e  dry. 

'H'O (-1100 C) . 

"r. 

' ~ i c k e l  and chranic oxides. 

' ~ i .  

'cq. 
'AI 1.00Oo C. 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Washington-Continued Washington-Continued 

65 - 13. Kittitas County. [Late Cretaceous], underlies Swauk Formation. Secs. 26, 82. Laterite, masslve, dense. Average thickness, 6.67 ft. 

34, 35. T. 23 N.. R. 14 E., secs. 1, 2, T. 22 N., R. 14 E., 16 miles 
from Lakeside railroad riation. Balfwr Gnduie group of claims. (Jenkins 83. Average thickness, 6.75 ft . 
and Cooper, 1922, p. 73-75, 78, 81. w. pl. 1.) [Iron-bearing rock.] 
Tonnage estimated. Index m a p .  84. Laterite, oolitic. Average thickness. 5.4 h. 

65. Iron B w  claim. Analyst. I. A .  Dodge. Sample D,. 

66. Iron Duke claim. Analyst. I. A. Dodge. Sample D,. 

67. Iron Monarch mine. Analyst, Solon Shedd. Sample 24. ( Shedd, 
1902, p. 1 0 , 2 ,  28, 30-32; Ingalls. 1909, p. 117,118.) Sample: 
Greenish-black, pebbly Q. oolitic with amorph~c m finely crystal- 
line groundmass. Possible use: Probably none, d e p i t  small. 

68. Iron Monarch claim. Analyst, 1. A. Dodge. Sample D'. 

69. Summit of Magnetic Mountain. Analyst, I .  A. Dodge. Sample 11. 
( Kimball, 1898, p. 157, 158,160, 161.) Ferruginous beds, 
6-18 ft thick. Mineralogy. Possible use: None. 

70. Magnetic Point claim. Analyst. I. A. Dodge. Sample Dl. 

71. Roslyn claim. Analyst. I .  A. Dodge. Sample Ds. 

72. R d y n  mine. Analyst, Solon Shedd. ( Shedd, 1902, p. 10, 21, 30, 
32; Whittier. 1917, p. 21-23. 25, 95.) Possible use: PIg z n .  

73. Yankee claim. Analyst. I .  A .  Dodge. Sample Dd. 

14. 75. Kittitas County. Underlies Swauk Formation. T. 23 N.. R. 14 E.. Cle Elum 
district. Balfour Guthrie and Co., Ltd. ( Zapffe, 1944, p. 5-7, 10, 11, 
21, 22, 27. pls. 1, 2.) [Iron-bearing rock.] Mineralogy. Tonnage 
estimated. Index and geologic map, geologic sections. Possible use: 
Sponge iron, pig iron. steel; source of aluminum, nickel. 

85, 86. Kittitas County. Underlies Swauk Formation. Secs. 23, 26, 35, T .  23 N., 
R. 14 E.. secs. 1-3, T.  22 N.. R. 14 E.. 25 miles north of town of 
Cle Elm. Cle E l m  mining district. ( Zapffe. 1949. p. 61. 68. 11, 
72-16. pl. 5 . )  Laterite. Mineralogy. Tonnage estimated. - 
85. (Zapffe, 1944, p. 5-12, 21, 2, 27, pls. 1 ,  2.) Average analysis of 

weighted samples. Index and geologic maps, geologic sections. Pos- 
sible use: Sponge iron, pig iron, steel; source of aluminum, nickel. 

86. Surface sample. Possible use: Stainless steels. 

87. Kittitas County. Underlies Swauk Formation. T.  23 N. . R. 14 E., low hills 
along Clealum [Cle Elum] River, between Camp and Boulder Creeks. 
Analyst. W. F. Hillebrand; collector, Bailey Willis. ( Smith and Willis, 
1900. p. 356-358, 381, 364; Smith and Calkins, 1906, p. 13, 2; 
Whittier, 1917, p. 21-23. 25, 95.) [Iron-bearing rock].greenish-black, 
oolitic, amorphous. Mineralogy. Index And geologic maps, geologlc 
sections. columnar sections. Pw'ible use: Pig iron. 

88-  96. Kittitas County. Underlies Swauk Formation. Tps. 22. 23 N.. R. 14 E., 
about 26 miles north of Cle Elum. Analyst, under direction of O.C. Ralston. 
( Zoldok, 1948, p. I-?,?, figs. 1-3.) [Iron-bearing rock], massive or 
oolitic. Average thickness 14.6 ft. Icdex and geologic maps, geologic 
Sections. Possible use: Nickel-iron alloy, low chromium steel. 

88. Iron King claim. Drill hole 6. Depth 54.0-82.5 ft. 

89. Iron King claim. Drill hole 7. Depth 119.0-124.0 ft. 

74. S W ~  sec. 26.  Iron Boss Fraction claim. Laterite, black; 5.6 ft thick SO. Iron King claim. Drill hole 8. Depth 30.0-35.0 ft. 

75. N W ~  sec. 35. Iron Monarch claim. Collectors: I. T. Mullen and 
C. L. Holmberg. Sample C-11. Laterite. 4.0 ft thick. 

76. Kittitas County. Underlies Swauk Formation. [Secs. 26, 34, 35, T.  23N.. 
R. 14 E., secs. 1, 2, T. 22 N., R. 14 E.] , Cle Elum disrnct. Monarch 
mine. Analyst, 1. A. Dodge. ( Kimball, 1898, p. 151,158,160,161; 
Courtis, 1900, p. 1116.1111.) Hematite, 6-18 ft thick. Mineralogy. 
Possible use: None. 

77- 79. Kittitas County. Underlies Swauk Formation. NW! sec. 35, T. 23 N., 
R. 14 E., Cle Elum district. Balfour Guthrie and Co., Ltd. Collectors. 
1. T. Mullen, C. L. Holmberg. ( Zapffe, 1944. p. 5-7,10,11,21,22.27. 
pl. 1.) [Iron-bearing rock.] Mineralogy. Tonnage estimated. Index and 
geologic map, geologic sections. Poss~ble use: Sponge iron, pig iron. 
steel; source of aluminum, nickel. 

77. Bessemer Iron No. 2 claim. Sample C-6. Laterite, 5.5 ft thick. 

91. Iron B w  claim. Drill hole 23. Depth 142.2-177.0 ft. 

92. Iron Monarch claim. Drill hole 26. Depth 53.3-61.0 ft. 

93. Iron Monarch claim. Drill hole 29. Depth 190.0-199.0 ft. 

94. Bessemer No. 2 claim. Drill hole 31. Depth 27.0-46.5 ft. 

95. Iron Prince c l a m .  Drill hole 49. Depth 70.0-83.0 ft 

96. Bessemer No. 1 claim. Drill hole 54. Depth 259.3-264.9 ft. 

97 - 99. Kittitas County. Underlies Swauk Formarlon. [Tps. 22. 23 N., R. 14 E.] . 
about 26 miles north of Cle Elum. Analyst. H. E. Peterson. ( Ravitz. 1947, 
p. 3-5, 6 ,  7 ,  2, 37, 39.) [Iron-bearing rock], 4-50 ft thick, averages 
about 17 ft. Mineralogy. Tonnage estimated. Beneficiation tests. Possible 
use: Source of ferronickel. chromium cast iron. 

78. Bessemer Iron No. 2 claim. Samples C-4, C-5. C-6. Lateritc, 99. ( Cremer, 1954. p. 2. 4. 5.)  
weighted analysis. 

100. County, formation, and location as in samples 97-99. ( Cremer, 1954, p. 2,  

79. Iron Monarch and Besscmer Iron No. 2 claim. Samples C-1, C-6. 4. 5.)  Nickeliferous ~ron-bearing rock. Mineralogy. Tonnage estimated. 
C-10. C-11. Laterite, weighted analys~s. Possible use: Source of ferronickel. 

80-  84. Kittitas County. Underlies Swauk Formation. SW: sec. 26. NW: rcc. 35. 101. K~ttitas County. Underl~es Swauk Formation. [Tps. 22. 23 N.. R. 14 E.] . 
T. 23 N.. R. 14 E. Balfour Guduie and Co.. Ltd.; Iron Monarch.Besscmer Clralum [Clc Elum] d ~ s t r ~ c t .  Analyst. Edward Riley. ( Courtis. 1900. 
kon No. 2, Iron Boss claims. ( Zapffe, 1944, p. 5 . 7 - l U , 1 2 , ~ . 2 1 . 2 2 , ~ .  p. 1116, 1117.) [Iron-bearing rock.] Surface sample, average of 6 samples. 

27. figs. 1. 2. 5, pls. 1, 2.) [Iron-bearing rock.] Mineralogy. Tonnage 
estimated. Computed analysis of weighted average. Index and geologic 102. Kitt~tas County. LTps. 19. 20 N.. R. 13 E.], south of town of Easton. 

maps, geologic sections. Possible use: Sponge iron, pig iron, stcel; Big Creek district. Analyst, 1. A. Dodge. Sample Nz. ( lenk~ns and 

source of aluminum, nickel. Cooper. 1922, p. 86.) [lron-bearing rock.] 

80. Laterite, nonoolitic, massive, dense. 

81. ( Bethune, 1891. p. 102.) Later~te, o o l ~ t ~ c  

103. Klttltas county. [T .  22 N., R. 16 E.] , about 3 rn~les south of Mount Stuart, 
Teanaway mlnlng dlstrlct. Analyst, J. C. Beneker. Sample L,. ( l e n k ~ ~ l s  
and Cooper, 1922, p. 84, g.) [Iron-bear~ng rock.] 
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Table 17.-Analyses of samples from Alaska, O~e&m-~x@ Wa-@~.o_~ofir~n--fi@.~~&,-m~ofwh&h contain 50percen1 or more of ferrous oxide or 
ferric ox~de(  Group ~.- Fe), special-rock category-Continucd 

Chemical analyses- Continued 

-- -- 
Washington-Continued 

104 105 106 107 108 109 110 111 112 113 114 
46Fe 46Fe 46Fe 4 6 k  46Fe 46Fe 46Fe 46Fe 46Fe 46Fe 46Fe 

Ti01 1 .......................... ------ 9.50 %.00 ------ -,---- ------ ------ ------ ------ ------ ------ 
PP'- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ( ------ l.016 .36 .I2 '.ll '.062 '.133 ' . ~ S O  '.698 
MnO---------------------------- '.lo 2.00 "12.51 ------ ------ ------ ------ ' .% Trace ------ Trace 
S .............................. ------ Negligible ------ 22.41 .33 .32 .023 14.53 .004 .013 Nil 
CI----------------------------- 1.7 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 

Ignition loo ....................... ------ 4.00 ------ '?21.50) ------ ------ ------ ------ 4.7 ------ ------ 
Total ------..-------,-------- C98.83 100.00 C95.431 U ~ 9 8 . 0 0 ]  C92.891 C87.611 C88.151 C100.123 C99.21 C76.521 C60.781 

'~luminum and chromium oxides. 
'~alculated tom reputed Fe, P, a Mn. 
'~e@4. 
'ban oxide. 
' ~ e  dry. 
'H@ (+110%). 

'HP (-110%). 'lncludes ignition loss. H1O(- 110%) . COl, 
'~ i tan ium.  and C; not included in total. 
'Fraction of 1.0 percent, not determined. ' ~ a  =0.28 percent, K =0.70 percent. With 
"Calculated from reported P sample 189 group D and other samples not 

(Zapfk.  1949. pl. 5). recorded; As@, = 0.05 percent; Cr . Ni, Zn , Se , 
" ~ n @ & .  Sb . Pb absent or nearly so. 

DESCRIPTIVE NOTES 
[Underscored page numbers in reference indicate source of analysis] 

Washington- Continuad Washington- Continued 
104. Kittitas County. T. 22 N., R. 16 E.. about 3 m i l u  m t h  of Mount Smut. Analyst, Solon Shedd. Sample 39. ( shedd, 1902, p. 10,36,31.) Limonite 

Devine depotit. Analyst. I.C. Beneker. Sample h&. ( Jenkio, and Cooper. or bog ore, porous, soft to flinty. Pouible use: None. depotit mall .  
1922, p. 84,851 Hutting, 1956, p. 11)7.) [Iron-bearing rock.] P a i b l e  110. Stevens County. Sec. 23. T. 39 N., R. 41 E.. 12 miles from town of 
use: Source of imn [implied]. Boundary. Thompon property. Analyst, R.P. Cope. ( Glover, 1942. p . 2 . )  

106. Pacific County. [T. 9 N.. R. 10 W .] Columbia Rlvcr. McGowan deposit. Limonite. TOMage estimated. 
( Zapffe, 1949, p. 44-47, pl. 6.) Titmikrout beach rands, black and dark 111. Stevens County. [ S W ~  sec. 24, T. 40 N., R. 37 E. 1 ,  east slope of Sulphide 
gray. Mineralogy. Pcuible u r :  Abrasives. w c e  of iron, titanium. Mountain, Big Iron mine. ( Zapffe, 1949, p. 18,g,20,pl .  2.) Limonite. 

106. Skagit Ccunty. Sect. 23.24, T. 36 N., R. 6 E.. Snowstorm claim. Analyst, brown. Tonnage estimated. Former use: Calcining of magnuite; possible 

E.H. Rothen. Sample 4. (leakins and Cooper. 1922, p. 96,101,102,pl.l.) use: Prcbably none. 
[Iron-bearing rock.] Mineralogy. T m a g e  estimated. Index map. Pcuible 112. Wharcom County. Early Tertiary. Sec. 2, T. 39 N., R. 4 E., sec. 35, 
use: Source of iron. T. 40 N.. R. 4 E.. 3 miles s o u b a s t  of Nooksack station. Sumaa Mountain 

107. Snohomish County. N E ~  sec. 36, T. 29 N., R. 8 E.. 15 miles na theut  of deposits. ( Zapffe, 1949, p. 53.54.55.pl. 3; Moen, 1982, p. 109,111,112, 
town of Sultan. Lockwwd Pyrite deposit. ( Zapffe, 1949, p. 31.2.40.) pla. 1,4.) Laterite, brown to red, fine-grained, massive, dense; maximum 
[Iron-bearing rock.] Mineralogy. Tcmage estimated. Pouible use: Source thickness 30 ft. Tonnage estimated. Index and geologic m a p .  geologic 
of sulfuric acid, iron. sections. Possible use: Pigment, production of iron. 

108. Stevens County. Sec. 20. T. 31 N.. R. 41 E.. about 3 mile8 east of town of 113. Whatcom County. Sea. 8.17. T. 40 N.. R. 3 W.. about 1 mile north of 
Valley. Vlgilant mine; owner Mike Kulzer. Analyct. Solon Shedd. town of Lynden. Sturman a Herringa farm. Analyst, R.P. Cope. Sample C. 
Sample 41. ( Shedd, 1902, p. 10.2,38; Jenkins and Cwpcr, 1922, p. 37, ( Jenkins and Cooper, 1922, p. 103-106, pl. 1; Zapffe, 1949, p.42,43, 

40.56.57.pl. 1.) C Iron-bearing rock I varies from soft reddish to hard. pl. 2; Huntting. 1956, p. 205.) Bog iron deposit. 2-3 ft thick. TOMage 
compact. TonMge estimated. Index map, geologlc section. Famer u r :  estimated. Index m a p .  Use: Source of iron.. 
Flux; poulble use: Steel. 114. Whatcm County. Sec. 36, T. 40 N., R. 7 E., w. 2. T. 39N., R. 7 E., 4 

109. Stevens County. Sec. 11. T. 39 N., R. 31 E.. about 20 miles north and a miles southeast of Church Mountain. ( Zapffe, 1949, p. 51.52, pl. 5.) 
tittle weat of town of Colville, Clugston Creek district. I. X.L. mine. [Iron-bearing rock.] Analysis of 5 bulk samples. Tonnage estimated. 

Table 18. -Analyses of samples from Alaska, Idaho, Oregon ,andJal_hii,-of manpnese-bearing rocks (Group Mn) . rpeciil-rock category 

[ These analyses are included here because they do not meet the criteria f a  inclusion in the common- or mixed-rock categories. Chemical analyses arranged by 
State, county and stratigraphic polition ] 

Cbemical analyses 
Alaska 

1 2 3 4 5 6 I 8 
50Mn160-3 50Mn160-6 50Mn160-4 50Mn160-5 

SiOI --------------------,-------------------------------- 
lmoluble ................................................. 
Al@s ----------,----,----------------------------------- 
Fe ..................................................... 
Mgo .................................................... 
CaO -----.---------------------------------------------- 
Ti@ --------------------,-------------------------------- 
P@,---------------------------------------------------- 
Mn,---------------------------------------------------- 
S ...................................................... 
V@,---------------------------------------------------- 
Ni-------------,---------------------------------------- 
Co ..................................................... 
Cu ..................................................... 



ANALYSES OF SAMPLES 

Table 18. -Analyses of sampler fran Alaska. Idaho, Oregon, and Wash-,_of manganese-bearing rocks (Group Mn) . special-rock category -Continued -- 

Chemical analyses 
---- 

Alaska-Continued - 
1 -- 2 3 4 5 6 7 8 

- -- 50Mn160-3 50Mn160-6 50Mn160-4 _ 50Mn160-5 
M L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  0.20 ------ ------ ------ ------ ------ ------ ------ 
I g n i a o n l a s s - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  25.4 ------ ------ ------ ------ ------ ------ ------ 

Total ----,-----,------- --- - - - - - - - - - -  C89.51 C34.141 C35.351 C35.181 C35.11 C33.221 C36.001 C32.861 
-- -- 

Idaho Washington 
-- 

9 10 11 12 13 14 18 19 20 21 
llMn3-9 llMn7-1 llMn21-2 llMn21-1 llMn21-3 46Mn5-4 46Mn5-3 46Mn5-5 46Mn5-10 

SiO: ------------ 10.4 '5.80 
12.4 3.04 20.2 2.20 5.42 49.0 --,-,- 15.80 3.04 15.86 14.70 

Insoluble ---------- 13.9 16.5 ------ 28.0 --..--------- 6.4 -----,---,-----------,-- 
All% --,,------- 4.2 ------ 3.8 ----,- ) . { 2 3.8 ------ ------ ------ ------ ------ 
Fy@ ----,,---,- '6.29 3.04 '2.43 '.20 '2.29 ---,-- '3.00 .76 '2.12 '4.36 
MgQ -,,-,------, ------ ------ ------ --,--- ------ 1.00 .64 . lo ------ '.17 ------ '.29 '.15 

CaO ----------,-- 1.7 8.86 19.8 ------ .20 6.10 2.48 1.2 5.2 '4.28 1.20 '7.32 '5.94 
N+O------------ ---,-- ------ ------ ------ ------ ------ .52 ----,- ------ ------ ------ ------ ------ 
K:O------------- ------ ------ ------ ------ ------ ------ .61 ------ ------ ------ ------ ------ ------ 
H:O+ ------ -- --- ----- - '11.60 ---,-- ------ ------ '8.24 
*O- ..-...-.--- .....- '4.10 - -  ...... --.--. '10.88 } 7'35 ------ ------ - -  ''16 ------ ------ 
Tiq------------ ------ ------ ------ ------ ------ --,--- .09 ------ ------ ------ ------ ------ ------ 
P+3,------------ '.140 ------ '.078 ------ '.236 ------ ------ I.096 ------ ------ ------ ------ ------ 
MnQ ------------ '49.92 '55.90 %6.19 93 .68  '33.5 ( )  '65.40 '29.67 '56.9 '56.18 86.38 '56.68 '56.14 
s--------------- ------ ------ ------ ------ ------ ------ ------ Nil ------ ------ ------ ------ ------ 
Ni -------------- ------ ------ ------ , ----- ------ ------ ------ ------ ------ e .01  ------ ------ < . 0 1  
COO ------------- ------ ------ ------ ------ ------ "3.08 .36 '.01 ------ ------ ------ ------ ------ 
CL------------- ------ ------ ------ .026 ------ '1.56 ------ ------ ------ .73 ---- -- -- ---- .05 
ZL ------------- Nil ------ Nil ------ Nil ------ ------ Trace ------ < .01 ------ Nil .07 
As-------------- ------ ------ ------ .04 ------ ------ ------ ------ ------ < .0005 ------ ------ < .0005 
Ba - - - - -- -- - - -- - .82 ------ .47 ------ 2.2 ------ ------ Nil ------ .09 ------ ------ .02 
WO'------------ ------ ------ ------ ------ ------ ------ ------ Nil ------ ------ ------ ------ ------ 
Pb-------------- ------ ------ ------ .05 ------ ------ ------ ------ ------ < .01 ------ Nil < .01 
Ignitionlass ------- ---,-- ------ ------ ------ ------ ------ ------ ------ '16 '3.55 ------ '7.06 '4.83 

Total ------- C87.41 101.04 C81.7] C77.041 [105.0] 100.32 100.21 C86.21 [&PI C83.831 '92.54 C89.331 C86.283 
.. . -.- 

'~nsoluble pdnion and separated silica. 6 C ~ :  = 5.12 percent. ' C q ,  calculated from reported 
'calculated from reported Fe, MgCO,, (CO. MgCOs and CaCOl. 

C~COS. P, or Mn. 'CW. "Mn = 66.66 percent. Mnfi = 92.87 percent; 
'HR+ above 11ODC; H@- below llO°C. ' ~t 1500%. CO1. present; total reported as 99.11 percent. 
'.Sample 10. 0 = 11.74 percent in excess of MnO; sample 14. 

Mn01=49.64 percent; a m p l e  15. MnQ = 14.36 percent. 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 
Alaska Idaho-Continued 

1 - 8. (Dietz, 1955, p. 209, 210, 211, 218.) General: Sea floor manganese, dull p. 1, 2, 6-10.) [Manganese-bearing rock], porous to fairly compact. Min- 
dirty brown to earthy black. Mineralogy. Index map. eralogy. Beneficiation teats. Possible use: Source of fmomanganese. 
1 - 4. Lat 52'47' N. long 150'05' W., Gilbert Seamount. 14. Lemhi County. [T. 21 N., R. 18 E., U I I S U N ~ ~ ~ ~ ] ,  Blackbird district. T q o  

1. Analyst, H. E. Peterson. Sample NH-D-1. Mauganese claim. Analyst, E. V. Shannon. ( Shamon, 1926, p. 212,213.) Asbolite, 
crust. variety of psilomelane, friable, earthy. 

2 - 4. Analyst, E. Goldberg. Analyses of three separate pieces of 
same nodule. Oregon 

5 -  8. Lat 56O10' N. long 145O15' W., Seamount GA-3. 15. Baker County. [T. 10  S., R. 41 E.1. town of Pleasant Valley. Analyst, 
5. Anal st. H. E. Peterson. Sample NH-D-7. Manganese F. A. Ganyer. Sample 7. (Kerr. 1940, p. 1380. 3.) Psilomelane. 

cds t  . X-ray diffraction pattern. 
6 -  8. Analyst. E. Goldberg. Analyses of three separate pieces of 16. Baker County. [T. 11 S., R. 42 E.] , 8 miles west of town of Durkee. Sheep 

same nodule. Mountain property. Analyst, under direction of H. E. Peterson. ( Wells and 

Idaho Agey. 1947. p. 1. 2. 2-7.) [Manganese-bearing rock.] Mineralogy. 
Sueen analysis. Beneflciation t a u .  Possible use: Swrce of manganese. 

9. B a ~ o c k  County. Pleistocene. [T. 12 S., R. 40 E.] . about 1 mile northeast 
of town of Cleveland. Manganese Mining Co. Analyst. under direction of Washington 

H. E. Peterson. ( Vincent and Holmer, 1952, p. 1 ,  2, 6; Hewett and 17. 18. Clallam County. Jurassic. Near line between secs. 23. 24, T. 30 N.. 
Fleischer, 1960, p. 23, 2, 37.) Manganese and clay, porous, iron- R. 10 W. ( Huntting. 1956, p. 254). 
stained, beds 1-5 ft thick. Mineralogy, thin-section description. Index 17. Thirty miles west of town of Port Angeles. Crescent mine, Sunshine 
map. Beneficlation tests. Possible use: Seurce of ferromanganese. Mining Co. Analyst, Church Holmes. ( King, 1942, p. 52, 53.) 

10. Blaine County. [T.  2 N., R. 24 E.1, 10 miles west of town of Arco, Lava [Manganese-bearing rock], primarily hausmarmite. 
Creek mining district. B. A. Smith property. Analyst, E. V. S h a ~ o n .  18. Crescent mine. ( Dean and others. 1938, p. 19.) Manganese, hard, 
( Sha~mon. 1926. p. 212.) Wad, variety of psilomelane, dark-brown. denre. Mineralogy . 
amorphous. rather soft. sectile, compact, tough. 19. ClaUam County. [Jurauic.] T .  30 N.. R. 10 W. Crescent mine. Analyst, 

11, 12. Franklin County. Pleistocene. ( Hewett and F lekher ,  1960, p. 23, 3, 37.) E. P. Henderson; collector, M. N. Short. Record C-771. ( Pardee, 1928. 
Manganese and clay, bed 1-4 h thick. Mineralogy. Index map. Posrible p. 10, 16-18, pl. 1; Wells, 1937, p. 91.) Hausmannite. Selected sample. 
use: Source of manganese. Mineralogy. Index map, geologic section. 
11. [T. 12 S., R. 40 E.]. 1 mile southeast of town of Cleveland. 20. Clallam County. [Jurassic. T. 30 N.. R. 10 W.] , Crescent. ( Koster and 

McGregor property. ( Vincent and Holmea, 1952, p. 1 ,  2 - 1 4 . )  Shclton, 1936, p. 2.) [Manganese-bearing rock.] 
Beneficiation tesw. Possible use: Source of ferromauganese. 21. Clallam County. N W ~ S ~  sec. 16. T. 30 N.. R. 12 W.. about 2 miles 

12. [T. 12 S., R. 40 E.] Cleveland district. northeast of town of Sappho( Huntting, 1956, p. 257). State Lease 
13. Franklin County. [T. 12 S., R. 40 E.]. 1 mile south of Cleveland. Hot claim. ( Dean and others, 1938, p. 2.) Manganese, hard, dense. 

Spot property. Analyst, H. E. Peterson. ( Vincent and Holmes, 1952, Mineralogy. 
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Table 18. -Analyses of samples from Alaska. Idaho, Oregon, and Washington, of manganese-bearing rocks (Gmup Mn) . special-rock category-Continued 

Chemical analyses-Continued 

- - 

ao+ ----------- 
Ii,o- - ---- -- - - - - 
P@$ - - - - - - - - - - - 
Mna , - - - - - - -- - - - 
co, ----------- - 
s--------------- 
Ni - ----- -- - -- - - - 
CL - , - - - - - - --- - - 
ZL-- ----- - , --- - 
A L - "  -------- --- 
Be------------- 
P h  , , , , - - -- -- - - - 

..----- ------ 
'.14 

'78.21 ------ 
Trace ------ ------ ------ 
Trice ------ ------ 

'~l.0, + FeO. 

' ~ a l c u h t e d  kan reputed Fe, 
MgCO:, P, a Mn. 

'F~o. 

'go + above 100.C: h O -  below 100.C. 
'mc, =2.03 V m .  
'mc,. 
'l*tlon lo". 

DESCRIPTIVE NOTES 

[Uodeneored page numbers in reference indicate u w c e  of analysis] 

Washmgton-Continued Washington-Continued 

22. Clallam County. S W ~ N ~  sec. 21. T. 30 N.. R. 12 W.. about 2 miles claim. ( Pardee, 1922. p. 229. 232, 234, 239. z.) Bementite rock. 
northeast of Sappho, Soleduck-Crescent diruict. State Lease or Beaver light-grayiab or yellowish-brown to medium-dark-brown, dull to vitreous. 
Creek Falls property; owners C. S. Greenlee, Charles Anderwn. Collector. b r d w u  about 8; bulk density about 3.1. Mineralogy. M e x  map. Possible- 
S. H. Green. ( Hodge, 1938g. p. 29. 34, 35. 51, 60.) [Mangnnwc- use: Source of manganese. 
bearing rock], oxidized, about 3 ft thick. MLneralogy . Channel sample. 
Index map. 29-31. Mamn County. Fmbably Mesozoic. T .  24 N.. R. 5 W;, along the north or 

wuth fork of Skakomish River. Black and White mine. Analyst. 
23. Clallam Ccunty. N W ~  S W ~  sec. 24. T. 30 N.. R. 12 W. ( Hutting, 1966. George Steiger. Record 3225. ( Pardee. Larsen and Steiger. 1921. 

p. 2573. Victor claim. ( Dean and others. 1938, p. 2.) Manganese, p. 26-29, 30; Pardee, 1922, p. 229, 232. 234, g, 239, 240; Pardee, 
hard, dense. Mineralogy. 1928. p. 10, E, 18.) [Manganese-bearing rock], partly weathered. 

Mineralogy. Pouible use: Source of mangnnese. 
24. Clallam County. N W ~  N W ~  sec. 28. T.  30 N.. R. 11 W.. 1 mile northwest 

of Snider Ranger station (Huntting. 1956, p. 254). C h l l m  claim. ( Dean 29. Partly weathered bernentite rcck, dull-black, wft. amorphous. 
and others. 1938, p. 2.) Mnganese, hard, d m .  Mineralogy. 

30. Neotocite, dark-brown to black, resinous-lutered. Separated from 
25. Grays Harbor. sf  sec. 8 ,  T. 22 N.. R. 9 W.. about 36 miles by road north partly weathered bementite rock by heavy solutioru. 

of town of Hoquim ( Hutting, 1956, p. 258). E. E. Firhel claim. ( Dean 
and others, 1938, p. 2.) Manganese, hard. d e w .  Mineralogy. 31. Bementite. Separated from partly weathered bemenrite rock by heavy 

solutions. Molecular ratios. Physical properties. 
26. Jefferertoo County. Earl$ ?) and middle Eocene, bementite rock associated 

with Metchorin Volcanics. Sec. I ,  T. 27 N.. R. 3 W.. northwest side 32. Masm County. Bementite rock asrociated with M e t c h i n  Volcanics. 
of Iron Mountain. Tuba1 Cain mine. (Waabgton Deprrment CooleNatim T. 23 N.. R. 6 W.. Steel Creek area. ( Warhington Department Coaur- 
and Development. 1940, p. 2. 3. 7-11, 2.) Bementite rock, conuim vatioa and Lkvelopment, 1940. p. 2, 3. 7 -11 .2 . )  [Mangatwe-be- 
native copper, massive, vitreous to dull metallic luster; about 6 A thick. rock] bementite rock. Average of several analyses. Mineralogy. Tonnage 
Mineralogy. TOMage estimated. urimated. 

21. Jefferson County. Secs. 13, 24, T. 26 N., R. 4 W.,  on south slope of 33. 34. Okanognn County. [T. 34N.. R. 26 E.], about 4milernorthean of town of 

Mount Constance. Elkhorn group of claims, Northwestern Minganese Omak. Pogue Flat. Manganese. 
Producen Auoc. Analyst. W. H. Ott. ( Hodge. 1938g, p. 29. 34, 35. 
53-65.) Manganiferou rock, oxidized. Mineralogy. W e x  map.  Pouible 33. Probably Jurauic. ( Patty and Glover, 1921, p. 16, 2, 19.) 

use: Probably none. Manganese. weathered. 

28. Mason County. Possibly Mesozoic. Nt Nf sec. 33, T. 24 N.. R. 5 W. 
(Hutting, 1956, p. 260). 1 mile north of Devil# Staircue. Black Hump 

94. (Jenkinr, 1918, p. 1082.) hlanganw, black, intermixed with quutz. 
Selected sample. 



ANALYSES OF SAMPLES 

Table 19.-Analyses of samples from ~ 
Idaho and Washington, ~p 

most of which Contain 50 percent - or rnore&'psUrn, -- gypsite. or anhydrite (Group G) , special rock category 

[ Chemical analyses arranged by State, county, and stratigraphic position 1 
Chemical ~nalyses 

Idaho 
1 2 

-- 1164-15 11644-4 - - 

'Acid msoluble . 
Insoluble. 

' MgCOs. 
' c ~ c o ~ .  

-- -- 
Washington 

4 5 6 7 8 9 10 11 12 13 3. 
46640-274 46640-264 46G40-268 46640-275 
.- - -. - -- -- -. - - 46640-272 46640-261 46640-258 

Fez4  ---------- - 1.7 .5 1.2 .6 .5 .42 
MgCOs ---------- ------ 1.5 3.6 12.0 9.9 8.45 
CaCOs ----------- 11.0 6.6 ------ ------ ------ ------ 
Hz0 ------------ 1.5 5.1 6.1 4.7 5.2 ------ 
S --------------  race  r race ------ ------ ------ ------ 
NaCl ------------ 2.1 ------ ------ ------ ------ ------ 

'combined water; not included in total. 
' ~ o t a l  ignition 10s. 
' ~ n a l ~ s i s  of crushed size fraction; f inch. 
' ~ e ~ r e s e n t s  material leached by 150 milliliters 
ot water applied in several port~ons. 

SiOz ------------ 4.14 '6.0 32.6 8.5 15.4 T 7 8 . 4 - ~ - 3 2 . 7 p " 7 7 ~ ~ . 7 7 . 4 - - - 1 4 . 6  '78.5 5.6 
A h 4  --- --- ---- - ." ) 31.0 ( 3.2 4.4 
FqO, ------------ .I0 .I .  one ( :::  one ( : N o n e  : ?None { .4 
MgO - - - - - - - - - - - - .99 ------ '1.4 1 . 5  '2.6 ------ ------------  4.3 ------ 41.8 ------ 46.3 
CaO ------------- 31.40 30.4 ------ ------ ------ ------ '6.9 ------ '9.1 ------ '3.1 ------ '4.6 
NazO ----------,- ------ ------ 1.1 ------ ------ ------ ------ ------ 1.0 ------ ------ ------ ------ 
Y O  ------------- 18.39 '(17.5) 4.6 2.4 3.0 ------ 1.5 ------ 2.0 ------ 1.9 ------ 1.3 
c q  ------------- 2.33 '19.9 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
SO, ------------- 41.13 41.8 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
NaCl------------------ ------------ ------ ------ None .6 None ------ None ------ None ------ 
Na,COs ---------------- ------ ------ ------------ None ------ None ------ None ------ None ------ 
NaHCQ ---------------- ------ ------ ------------ None ------ None ------ None ------ None ------ 
Na+04 ---------- ------ ------ 1.1 ------ ------ 1.1 2.7 .8 .9 .8 1.8 .6 .4 
MgClt ----------- -,---- ------ ------ ------ .I ------ ------ ------ ------ ------ ------ ------ ------ 
3MgC%'Mg( OH12 --- ------ ------ 9.6 10.6 5.8 ------ 4.9 ------ .4 ------ 1.4 ------ 3.8 
M$OH)z --------- ------ ------ ------ ------ ------ ------ 1.5 ------ 3.5 ------ ------ ------ ------ 
MgSO4 ----------- ------ ------ 2.1 7.2 .4 4.3 4.4 4.7 4.7 4.9 4.7 3.8 3.9 
CaS04 ----------- ------ ------ 31.1 70.4 68.2 15.2 33.2 15.7 38.4 17.3 60.0 11.5 72.7 

Total -------- 99.37 'C99.11 99.9 99.5 100.3 '99.0 "97.9 '99.0 10'$7.4 '100.4 '100.6 '100.4 b100.7 

3MgC0,. 
Mg(0H)z 4.2 15.4 8.5 9.0 12.5 12.46 

Mg(0H)a - 2.4 ------ ------ ------ ------ ------ 
MgSO4 -- ------ ------ 1.6 2.1 3.9 6.83 
CaSO, -- 37.4 63.5 45.1 62.1 60.9 65.75 

Total-- 99.1 100.2 U100.6 101.4 100.5 100.39 

lo~omple te  analysis of sample including 
items soluble in hot water leaches. 

"97.1 percent in text. 
Sulfide. 

U1OO. 9 percent in text. 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Idaho Washington--Continued 

1. Bear Lake County. S W ~  SW: sec. 32, T.  12 S.. R. 45 E.. Montpelier 
Canyon. Analyst. W. C. Wheeler. ( Clarke, 1915, p. 359; Mansfield. 
1927, p. 2, 348, 349, plr. 1, 9, 12, 19; Stone a d  others, 1920, 

p. 2.) Gyprum. white, f ine-pined,  mamive; at l e u t  4 f t  thick. 
Index and geologic m a p ,  geologic aection. generalized columnu 
sections. Use: Probably none. 

2. Washington County. Secr. I .  8, 17, 18, 20, T. 13 N., R. 7 W.. North 
of town of Weiser. ( Prater. 1947, p. 2, 2-6.) Gypsum rock. whlte to 

r light-gray; contains some pyrite. Bulk density 2.32. Screen analysis. 
grinding tens, f lotat io~~ tests. 

6. 7. Auger-drill hole 5. samples 60. 60A. Gypite gravel; depth 
17-18 ft. 

8, 9. Auger-drill hole 5, samples 59, 59A. Gypsite, gray, muddy; 
depth 10-17 ft. 

10. 11. Auger-drill hole 5, samples 58, 58A. Gypsite. gray, some mud; 
depth 3-10 ft. 

12, 13. Auger-drill hole 5, sampler 57, 51A. Gypite, light-gray; 
depth 0-3 ft. 

14, 15. County, age, and analysts as in samples 3- 13. Sec. 3, T. 40 N.. R. 25 E., 
about 2.5 m ~ l e s  northwest of Nighthawk Stanon. Lenton Flat. ( Bennett. 
1,962, p. 6, 115, 124, 125.) Drill hole sample. Mineralogy. Tonnage 
ertimated., y e x  maps. 

3 - 13. Okanogan County. Holocene [~mplied] . NWI SWt sec. 4, T. 38 N.. 14. Sample 78. Mud, black to gray; contains gyprum; depth 6-16 ft. 
R. 27 E. ,  12 miles by road north of town of Tonasket. Poison Lake. 15. Sample 77. Gyprum. containa some mud and clay; depth 0-6 ft. 
Analysts, H. D. Benton, R. W. Moulton, and( or) P. G. Hebner. 
(Bennett, 1962, p. 6, 102-105, 110, 111, 112-114.) Mineralogy. 16 - 19. County, age, and analysts as in samples 3-13. T. 40 N., R. 27 E., about 
Tonnage estimated. Index and geologic m a p .  Log of drill hole. Use: 4 miles north-northwest of town of Oroville, Poison Lake. ( Bennett, 1962. 
Swrce of gypite  and epromite. p. 6 ,  115, 117, 118, 1 2 1 - e . )  Mineralogy. Tonnage estimated. Index m a p  

3.  Auger-drill hole 1. sample 72. Gypsite, gray; depth 11.7- 
25 ft. 

4. Auger-drill hole 1, sample 71. Gypsite, gray; depth 6- 
11.7 ft. 

5. Auger-drill hole 1, sample 70. Gypsite, gray to brown; depth 
0-6 ft. 

16. 17. S&SG sec. 7. Auger-drill hole 3. 
16. Sample 80. Mud. black to gray; conta~ns gypsum; depth 

13-30 ft. Measured section. 
17. Sample 79. Gypsite. depth 0-13 ft. 

18, 19. NE corner sec. 18. Auger-drill hole 2. Mud and gypsite; 
depth 0-20 ft. Measured section. 
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Table 20.-Analyses of umplea from Idaho. Oregon, and W a h i n p n ,  containin 50 rccnt or more mi8cellaneour chloride-. sulfate-. cubonate-.and niuate-bearing 
rnaterliT(GSG ~ p e ~ ~ o C i ' i f l f e g q ~ ~ ~ - -  

C Chemical analyrr recorded here as given in the original publications; no calculations a recalculationr have been made by the compilers. Analyses arranged by State and county ] 

Chemical analyses 

'd"hO 1 Oregon - 

N.rO - , - - - - - - - - - - 
b0- ---, -- ----, - 
MnO------------ 
C1- - -, -, - - - - - - -, 
so,------------- 
co, - -- -- - - -- -- - 
HCQ ---- ------- 
NaCl------------ 
N.rS04 --- -- ---- - 
NaHCo, -, -- -- -- - 
Na.CO1 - ---- - - --- 

------ 
------ 

Trace 
------ 

.ll 
--,--- 
------ 
------ 
------ 
------ 
------ 

------ ------ ------ 
------ --,--- ------ 
------ ------ ------ 

1.67 2.25 ---,-- 

' y v y  'very h u v y  -----, 
.18 '.a ------ 
.30 .IS ---,-- 

'2.75 '3.71 ------ 
-,---------- 99+ 

'.41 '.18 ------ 
'.32 '1.06 ------. 

------ 
------ 
------ 

5.15 
'Heavy 
'8.07 

6.43 
'8.50 

------ 
'8.74 
' 14.28 

------ 
------ 
------ 

-71 
'Heavy 
'3.74 

8.77 
'1.17 

------ 
'11.92 
'6.62 

B,O, --,--------- ---..,- ----,- -----, .28 ------ ------ ---,-- ,----- -----, ----,- -----, ------ ------ 
Total ---,--- 99.06 'C6.421 '100.000 100.09 ------ --,--- ------ ------ ------ ,-,--- ------ ------ 100.00 

holuble,--------------- ------ ,----- ------ .02 ------ ---,-- ,---,- ----,- ,----- ------ ------ ------ 
MR ------------- ------ ------ ------ ------ --em-- ------ ---,-- ------ -,---- ------ Much 0.14 0.03 

so,------------- ------ 
co, - -- -- -- -- -- -- - - - -- - 
Hco, -- ,, -- -- -, - - - - - - - 
No, - -- -- -- -- -- - - - -- - - 
NaCl ----------,- 1.n 
N.rS04 -,-------- .77 
NaHCQ ---------- .67 
NMOS -,,-- -- - - - 33.49 
NaQO, -,,------- .lo 
NM.0, ------,--- .07 
KC1 ----,-------- .37 

------ 
------ 
------ 
'42.55 

------ 
------ 
------ ------ 
------ 

1.93 
1.92 
Nil 

53.00 
.09 
.10 
.33 

------ ------ 
------ 
'53.33 

------ ------ 
------ 
------ 
------ 

1.07 
1.54 
Nil 

43.35 
.I1 
.14 
.36 

------ 
------ 
------ 
------ 

.51 
Heavy 
14.28 
9.93 

------ 
'.a4 

------ 
'13.50 
'25.28 
------ 
------ 
------ 

------ 
------ 
------ ------ 

1.54 
Heavy 
22.40 
10.24 
-----, 

'2.54 
------ 
'13.92 
'39.65 
------ 
------ 
------ 

Some 
Much 
Small 
amount 

- 3ii,;n- 
amount 
Some 
None 

------ 
73.75 

------ 
------ 
------ 
------ 
------ 
------ 
------ 

1.61 
31.13 

.39 ------ 

.09 
19.39 
Nocw 
Nme 

47.25 
------ 
------ 
------ 
------ 
------ 
me---- 

------ 

1.77 
13.74 

19.75 
------ 

.18 
4.82 
Nme 
None 

59.91 
------ 
------ 
------ 
------ 
------ 
------ 
------ 

K#04 --,,------- -----, ------ ------ ------ ------ ------ 1.64 - -  - -  1.40 ------ ------ ------ 
B 4  ------------ ------ ------ ,----- ------ -----, ------ ---,-- ,----- ------ -----, ------ None None 
LiCl------------ Nil Nil Nil Nil Ni 1 Nil ------ ,----- ------ ------ ------ -,---- --,--, 

Bq - - - . . - - - - - - - - - .00052 .00078 .0016 -0010 -0018 -00052 ---,-- ----,- ------ ------ -,---- ------ 
4 -------------- .NO1 .0001 .0001 .0004 .OW2 .0001 ------ ,----- ------ ----,- ------ -,---- ------ 

Toul  ------- 100.00 100.00 100.00 100.00 100.00 26.38 101.84 ------ ----,- 97.61 -,--,- 100.00 100.00 - ---- --- 

SiO, --------------,----------- ------ ------ ------ ---,-- ---,-- ------ ------ ----,- ------ ------ 0.7 
Insoluble -,--------,------ 18.3 10.5 22.4 1.2 1.3 ---,-- ,----- ------ 16.3 24.6 3.9 5.3 
R& -------------------, None None .1 None None ------ ,---,- -----, Norv None Nocw Nme 
40 ----,--------------------- -------,---- ----,----,-- 3.00 4.51 64.04 ------ ------------------ 
NaCl-------------------- .5 .2 1.6 1.3 4.0 .86 1.82 2.77 1.3 1.1 2.3 1.9 
N e 0 4  --,--------,------ 80.2 88.4 75.2 96.5 88.4 62.37 78.24 1.85 2.4 3.1 5.0 15.4 
NaHC4 ,---------,------ Now .I .5 None N m  - -  - -  - -  None None None N o n  
NMO' ---- -------------- .I .9 .9 1.2 6.3 33.77 14.43 31.34 78.6 70.1 86.1 74.0 
K@O* -------------------,----- ------ -,---- ,----, ---,-- -,---- ------ ,---,- ----,- ------ .86 ------ 
MgSO, ------ ------ - ----- -2 .3 .1 NOIK - -  , -  - -  - -  None None N o ~ e  NOW 
CaSO, ------,----,------ None None None None - -- Nocw N m  None Nooc 

Tou1 --------,------ 99.9 101.0 "100.8 100.2 -0.00 98.6 98.9 98.2 97.3 
~ -- .. - -- - ----- 

'~ntoluble. ' SO,. '~amplc  2. analysis of inroluble pation of sample 1; sample 3. 
'~ncoluble in ha wafer. ' COI. analytis'of soluble portion of sample 1. 
'water of ctyrulliution. '~oluble u l t .  Water of crystallization; not included in toul .  
'~ssential l~ water of wyrtallization and a 'Reported as calculated. I' 100.6 percent In text. 

little insoluble matter; by difference. 
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Table 20.-Analyas of urnplea from Idaho, Oregon, and Washington, containing 50 percent or more miacellaneoua chloride-. sulfate-, carbonate-.and nitrate-bearing 
material (Group S), special-rock category-Continued 

Chemical analyses- Continued 

1 ~ 0 1 ~ b l e  -- -- -- -- 
Alto, -,-------- 
F % 4  -,-- -- -- -- 
MgO - - - - - - - - - - - 
CaO - -, - - - - - -- - 
Na.0 ----- -----. 
Kt0 - - - - - - - - - - - . 
P e r  - - - - - - - - - - - 
so, - - - - - - - - - - - 
c 1 -  - -- - - - - -- - - . 
NaCl------- -,,- 
N+O4 ,------em 

NaHCO, -- ------ 
N a p 4  ------- -- 

18 .O 
None 
None 

------ ------ 
------ 
------ 
------ 
------ ------ 

1.3 

1.6 
None 
76.3 

65.8 
None 
None 

------ ------ 
----A-  

------ 
------ 
------ ------ 

3.9 

.I 
None 
22.9 

15.1 
None 
None 

------ ------ 
------ 
------ 
------ 
------ ------ 

1.6 

1.3 
None 
80.2 

4.1 

'None 

------ ------ 
------ ------ 
------ 
------ 
------ 

1.4 
10.7 
None 
86.7 

------ 
------ 
------ 
------ 
------ ------ 

1.4 
10 .I 
None 
86.8 

------ 
------ 
------ 
------ 
------ ------ 

5.6 

27.4 
None 
61.1 

------ 
------ 
------ 
------ 

.6 
88.7 
None 

.6 

------ 
------ ------ 

3.8 
30.1 
None 
64.3 

------ 
------ 
------ 

.9 
1.2 

None 
92.5 

------ 
------ ------ 

None 
99.1 

.4 
Nme 

------ 
.4 

34.3 
None 
1.2 

CaCQ. N.IC0, ---. 
K604 - --------, 
MgSO4 -- ,---- -, . 
3MgC4 ' Mg( OH) t -. 
CaS04 - - - ---- -- . 
Organic m a n u  ----. 
Ignition l a r  ------ 

------ ------ ------ 
.3 .62 - ----- 
.3 None .2 

------ 
------ 

Nan 
------ 

None 
------ ------ 

-- - 
------ 

------ ---- -- 
1 .  ------ 

.2 Trace 
------ 2.8 ---,-- 
------ .2 None 

'6.6 -,---- ------ 
------ None None 

.2 
------ 

Nooe 
------ 
------ 

None 
------ 

Nme 
------ ------ ------ 

None None None 
- ----- ---- -- 

None None 

Subtotal ,--, 

Total ------ 99.2 99.1 99.7 99.2 99.3 99.2 '99.8 97.2 99.2 100.00 99.3 100.1 99.2 - - -  - -. --- - ---A. - - - -- -- 

lmoluble -- ---- -- . 11.3 0.08 3.1 18.7 11.4 5.8 23.7 1.5 0.09 0.03 0.9 "-96 '3.03 
W' ----------- 
MgO - - - - - - - - - - - 
CaO - -- -- ---- --. 
N.rO , - - - - - -- - - . 
K*O - - - - - -- - - - - - 
yo - - - - - - - , - - - - 
P P r  - -- - - - - - - - - 
co, - - - - - - - - - - - 
Hco, -- -- -- -- -- 
so, - - - -- - - - - - - . 
c 1 -  - - - -- - - - - - - - 
NaCl----------- 
Nafi04 - ---- -- - - 
NaHCO, -- -- -- -- . 
NafiOa - - - - - - - -- 
K*04 -,---- --- - 
MgSO4 - -- - - -- - - . 
caso, ---------- 
Olganic matter ----. 
Ignition lors ------. 

.5 
------ ------ ------ 
------ 
------ 
------ 
------ 
------ 
------ 
------ 

.4 
86.2 
Nme 
Nme 

------ 
.8 

1.3 
------ 
------ 

None None None 
------ 
------ 
------ 
------ 
------ 
------ 
------ 
------ 
------ 
------ 

.3 
90.3 
Trace 
None 

------ 
1.8 
1.2 

------ ------ 

None None 
------ 
me---- 

------ 
------ 
------ 
------ 
------ 
------ ------ 
--me-- 

None 
96.8 
None 
None 

------ 
.I 
.8 

------ 
------ 

None 
18.1 

------ 
None 
None 
34.3 
None 

------ 
------ 
- m e - - -  

------ 
------ ------ 

.5 
94.9 

.5 
Trace 

.6 

.5 
None 

------ 
------ 
------ 

.8 
76.9 

.7 
Trace 
1.0 

.5 

.5 

------ 
------ 
------ 

.4 
85.9 
.I 

Trace 
.6 
.4 
.5 

------ 
------ 
------ 

None 
15.1 
Trace 
None 

------ 
1.0 

None 

Subtotal ----. ------ ------ ------ ------ ------ ------ ------ -,---- -,---- ------ ------ 100.08 99.48 

'44. 
' ~ o e s  not include combined water. 

Sample oven-dried. 
' 0 rga ic  maaer and water of 

crystallization. 
41ncludes water and carbon dioxide. 

6~o,. 

' ~ e s t  excess 0 due to chlaine. 
'Presumably paassium included in 

aoda (Bennett, 1962. p. 39). 

' ~ i q .  
' ~ t  1.000*C. 

' ~ e ,  Ca, 8 = None. 



ANALYSES OF SAMPLES 

DETCRlPTNE NOTES 

[Underscored page numben in refeience indicate source of analysis] 

Washington-Continued Washington-Continued 

39 - 47. Grant County. Holocene [implied]. Analysu, H. K. Benson. 
R. W. Mwlton, and( or) P. G. Hebner. Tonnage ertimated. Index and 
geologic maps. 

52. N E ~  sec. 10, T. 32 N.. R. 26 E., about 8 miles from town of 
Okanogan, Penley Lake. Owner, C. A. Kearney. Auger-drill d 

hole 1. ( Bennett, 1962, p. 6, 95-97, 98.) [Sodium sulfate] 
salu; depth 0-7 ft. Log of drill hole. ToMage utimated. 

39-42. ~f S W ~  sec. 18. T. 17 N., R. 29 E., 9-10 miles west of Warden 
railroad point, formerly Carbonate Lake, now flooded. ( Bennett, 53. Sec. 32, T. 32 N., R. 26 E.. 9 miles south of Okmogan, Lake 32. 
1962. p. 6. 9, 18. 19. 24. 28. 30.) Geologic section. Analyst, R. C. Wells. Record C-912. ( Wells, 1937, p. 123, 

124; Bennett. 1962. p. 6. 64-66. 68.) Mirabilite. Former - 
use: Source of sodium rulfate. 

39. Auger-drill hole 13, sample 11. Salt, hard; depth 4-6 in. 
Log of drill hole. 

54- 56. s W ~  NWf sec. 35, T. 32 N., R. 26 E., Hauan Lake. Owner, 
40. Auger-drill hole 13. sample 10. Salt. includes crust and C. A. Keatney. Auger-drill hole 4. (Bennett. 1962, p. 6. 

salt crystals disseminated in mud; depth 0-4 in. Log of 76-80.) Salt. 
drill hole. 

41. Auger-drill hole 14, sample 14. Salt, white; depth 0-2 ft. 
Log of drill hole. 

42. Sample 19. Salt crust. 

43 - 41. ~f S W ~  rec. 18, T. 22 N.. R. 29 E., about 1 mile southwest of 
Wilson Creek railroad station. Mitchell Lake. ( Bennett, 1962. 
p. 6. 35-39. 40.) 

54. Sample 64. Depth 6-9 ft. 

55. Sample 63. Depth 3-6 ft. 

56. Sample 62. Depth 0-3 ft. 

w - 59. NWf s W ~  sec. 36, T. 32 N . , R. 26 E., deposit 13. ( Bennett, 
1962. p. 6. 81. 82.84. 85.) 

43. Sample 26. Nauon, thin layer. 57. Auger-drill hole 7, sample 65. Salt, depth 0-7 ft. 

44. Auger-drill hole 1. sample 27. Salt, 2 ft thick. 

45. Auger-drill hole 5, sample 30A. Salt. depth 5-7 ft. 

58. Auger-drill hole 15, sample 66. Mirabilite crystals, 
coarsely granular aggregate; co~itains mud and sand 
inclusions. 

48. Anger-drill hole 5. sample 30. Salt, depth 5-7 ft. 59. Sample 67. Thenardite, white, powdery; surface layer. 

47. Auger-drill hole 5, sample 29. Salt from crust 1 in. thick 
and from 1-5 ft of salt pan. Log of drill hole. 60- 62. Okanogan County. Holocene [implied]. T. 38 N.. R. 27 E.. 12 miles by 

road north of town of Tonasker, Poison Lake. ( Bennett, 1962, p. 6, 102- 
105, 108, 109, 113, 114.) Mineralogy. Tomage ertimated. M e x  and 

48. Kittitas County. [Holocene. T. 18 N., R. 20 E.]. Kittitas Valley on geologic maps. Use: Source of epwmite and gypite. 
Cherry Creek. ( Hilgard. 1892. p. 48. 2.) [Sodium carbonate.] 

49- 59. Okanogan County. Holocene [implied]. Analysts [except sample MI 
H. K. Bemoo. R. W. Moulton, and( or) P. G. Hebner. Toanage 
estimated. Index a d  geologic map.  

49. 50. s f  S W ~  sec. 26, T. 32 N.. R. 25 E.. 8-J Lake. Owner. 
C. A. Kearney. (Bennett, 1962, p. 6, 57-60.) 

49. Auger-drill hole 1, sample 61. Composite salt sample; 
depth 0-3 ft. Log of drill hole. 

60. N W ~  SWt sec. 4. Analyst, H. C. Rickaby. Sample B. (Walker and 
Parmu. 1927, p. 21-23.) Hexahydrite mixed with epsomne. 

61. N E ~ S ~  sec. 5 or N W ~  SWt sec. 4. Analyst, H. C. Rtckaby. Sample 
A. (Walker and Parsons, 1927, p. 21-23.) Hexahydrite, white. 
efflorercent crust. Bulk density 1.71. 

62. N ~ S E ~  sec. 5 or N W ~ S W ~  sec. 4. Analysu, H. K. Benson. 
R. W. Moulton, and( or) P. G. Hebner. Sample 81. Epaomite, 
some included mud. 

50. Sample 37. Mirabilite crystals. white. massive or fine- 63. Spokane County. [Holocene. T. 28 N., R. 44 E.] , 3 miles southwest of 
grained; about 1.5 in. thick. Cottonwood Springs. ( Hilgard. 1892, p. 2.) Sodium carbonate. 

51. N& sec. 1, T. 32 N., R. 26 E., Pat~ctson Lake. Sample 75. 64. Yakima County. [Holocene. T. 13 N.. R. 18 E.]. 2 miles west of town of 
( Bennett, 1962, p. 6, 91-93.) Salt c m t  on mud, about 1 ~ n .  Yakima City. on Atahnam Creek. ( Hilgard. 1892, p. 2.) [Sodium 
thick. carbonate. 1 
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Table 21.-Analyaer of samples from Idaho of phosphate r o c c u l e s  containing 21.1 percent or more P p s  (Group P) . special-rock category 
.- 

[ Mosr of these analyses report 21.1 percent PflS or m a e ,  caresponding to 50 percent fluorapatite (9Ca0.3Pp6 .CaFt). Chemical analyses arranged 
by county and stratigraphic position] 

Chemical analyses 

A 1 A  -------- --- .39 .35 2.7 2 .O 4 .1 ------ 2.3 .65 ------ 3.82 4.10 3.75 3.7 
F q 4  ------------ l.26 .28 1.08 .83 '1.9 ------ 1.46 .32 . . . . . . . . . . . . . . . . . . . . . . . .  1.3 
MgO ------------- .12 ------ ------ ------ .40 ------ ------ .11 .24 1.02 1.21 .75 ------ 
CaO ------------- 50.9 ------ ------ ------ 35.4 ------ 39.5 50.13 52.00 35.00 31.88 34.06 ------ 

Oil ------------- "05 
Organic matter ------ '1.9 
Ignition loss ------- '3.52 

------ ------ ------ '.lo ------ ------ ------ ------ ------ ------ ------ ------ 
------ ------ ------ '1.5 ------ '4.1 '1.75 '1.60 '11.32 '11.98 '15.49 ---,-- 

6.20 10.46 7.80 O.76 ------ ------ '1.45 '2.02 '3.42 '3.38 '3.06 7.74 - 
Subtotal ----- 102.59 ------ ------ ------ 100.65 ------ 92.58 101.95 ------ ------ ------ ------ ------ 

Less 0 -----------. '1.45 ------ ------ ------ '.93 ------ 1 . 1  '1.85 ------------ ------ ------------ 
- - - 

Idaho4ontinued 
14 15 16 17 19 20 21 22 23 24 25 '8 - -  - .- . . . ._ . _. _ 26 

llP4-22 11P4-23 1P4-24 11P4-25 11P4-26 11P4-27 11P4-28 11P4-29 llP4-30 llP4-31 1lP4-32 11P4-33 11P4-34 
Acid insoluble ------ 23.7 23.9 22.3 17.7 18.8 16.3 12.9 3.0 8.5 4.2 12.5 21.6 17.3 

~ 1 ~ 0 ,  ----------- 3.3 3.6 2.5 3.0 3.4 2.6 2.5 .86 1.7 .40 2.0 2.8 2.8 
Fe& ----------- 1.2 2.5 .89 1.2 1.5 1.2 1.2 .52 .93 .40 1.0 1.16 1.10 

Pros ------------ 25.7 24.4 26.4 27.4 23.7 26.0 27.2 35.6 33.6 31.3 32.5 27.1 27.9 

Ignition 10s ------- 8.18 9.62 7.96 9.16 15.18 14.24 14.12 6.90 5.08 2.36 2.92 8.84 9.08 
-- - - - - - - -- -- -- 

Total ------- C62.11 C64.01 C60.01 C58.51 L62.61 C60.31 C57.91 C46.91 C49.81 C44.71 C50.91 C61.51 [58.2] 
.-- -- 

Idaho-Continued 
27 28 29 30 31 32 33 34 35 36 37 38 39 

l lW-35 11P4-36 11P4-37 llP4-38 11P4-39 1lP4-41 11P4-40 11P4-42 11P4-44 L W 4 - 4 5  1W4-46 1lP4-47 11P4-48 

Acid insoluble 18.2 23.3 15.8 22.9 21.3 12.7 15.5 22.3 24.9 22.6 9.1 14.7 22.7 

A l r 4  ------------ 3.0 3.5 2.6 3.4 3.7 2.6 3.7 5.0 3.5 5.4 1.7 2.3 5.4 

Fez& ------------ 1.32 1.34 .54 1.16 1.60 1.48 1.58 1.46 1.20 1.8 8 8  .78 1.9 

PzOs ------------ 26.9 24.0 27.2 25.4 24.1 28.6 26.7 23.0 24.2 23.7 31.6 27.4 21.1 

Ignition loss -------- 9.66 10.80 12.24 8.76 11.40 10.60 11.70 12.12 8.68 10.56 8.80 13.62 15.00 
- 

Total ------- C59.11 C62.91 158.41 C61.61 C62.11 C56.01 C59.21 C63.91 C62.51 C64.11 C52.51 C58.81 C66.11 
-- -- -- - -- - - -- - - 

' ~ c i d  insoluble. 
' ~ a a l  iron. 
' ~ o t a l  water. 
'calculated from reputed P,C o iF .  
S~adiometric  determination by B.A. McCall. 

'oil by distillation at about 500DC; 
distillate weighed. 

T 2 3 ~ - 5 0 0 0 ~ .  
Ocq. 



ANALYSES O F  SAMPLES 

Spectrographic analyses 
C Elements looked f a  but not detected: Li,Ge .Rb.Ru.Rh,Pd.ln.Te,Cs,Ce e P r P r E u . T b . E A u , H g , T l , B i  T h  F a  samples 1.5: Analysts, Charles Annell. 

Jaeph Hafhy; geochemical determinations of As.Sb. and Se by H.E. Crore. J.E. Swick. R.R.Beins. B = 1-10 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] 

2 3 2 3 5 6 
--- 

1 
- -- 

4 - 
Be -------------- <0.00005 ND E E E 0.03 D 
8 -------------- <.005 F E ZL----- .001 E F E .01 E 
Na---,--,--,--- ,----- B D B ---,-- Nh----- ND F ND F ND ND 
Mg------------- ------ D D D ------ Mo,---- .003 F E F .003 F 
K-,---,-------- ------ B D 6 ------ G G G .W03 ND 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Idaho Idaho-Continued 

1 - 6. Bannock County. Permian, Phorphoria Formation, Medc Peak Pbaphatic 
Shale Member. N E ~  oec. 1, T. 6 S.. R. 38 E.. Rocky Cqm.  ( Davidron 
and others, 1953, p. 2-4, 9.2-0 14, 15.) Trench umpk .  Index map, 
detailed measured section. 
1. 2. Sample 4403-RAS. Phoophate rock, 133.3-135.3 h from top of 

member. General mineralogy. 
1. ( Gulbrandoen. 1966. p. 770-713, u b k  i . )  

3. Sample 4334-HWP. Phosphate rock. argillaceous. 124.3-126.0 ft 
from top of member. 

4. Sample 4387-HWP. Phorphate rock, argillaceous. 111.8-112.5 ft 
from top of member. 

5, 6. Sample 4330-RSI. Phaphrte rock, argillaceous. 56.8-57.2 ft 
from top of member. General mineralogy. 
5. ( Gulbrandsen. 1966, p. 770-773, tablei.) 

7. County, formation, d member as in sunplea 1-6. [T. 6 S.. R. 34 E., 
near] town of Pocatello. Slmplot Fertilizer Co. ( Hall and B.nolog. 1958. 
p. 2.) Phosphatic shale. 

8 - 12. Bear Lake County. Phosphoria Formation, Mede Peak Phosphatic Shale 
Member. [T. 9 S.. R. 45 E.], near Georgetown. ( h i g h .  1958, p. 3. 
31, 2-34.  fig. 1.) Mineralogy, rhln-section description. Index map. 

8, 9. Central Farmen Fertilizer Co. Samples S61, S69. Phosphate 
pellets. 

10- 12. Central Farmers Fertilizer Co. mine. General: When fresh. 
phosphatic dolomitic shale, black, fine-grained, dense, hard; 
when weathered, hale,  brown, soft, fortiliferour; 17-24 ft 
thick. 
10. Phosphate pellets, 4 ft above bottom of bed. 
11. Phosphate pellets, 8 ft above bottom of bed. 
12. Phosphate pellets, 16 ft above bottom of bed. 

13 - 17. County, famation, and member as in samples 8-12. S d  sec. 1, T. 10 S., 
R. 44 E., Georgetown Canyon. ( O'MaUey and others. 1953. p. 2. 3, 
27-29.) Phosphate rock. argillaceous. Trench sample. Index map. 
detailed measured section. 
13. Sample 2918-DFD, 96.35-98.55 ft from top of member. 
14. Sample 2901-DFD. 93.75-94.75 ft from top of member. 
15. Sample 2902-DFD. 92.45-93.75 ft from top of,member. 
16. Sample 2903-DFD. 90.85-92.45 ft from top of member. 
17. Sample 29WDFD. 89.05-90.85 ft from top of member. 

18 - 34. County, formation, and member as in samples 8-12. N E ~  N W ~  mc. 30. 
T. 10 S.. R. 45 E., Georgetown Canyon. Trench sample. Index map. 
detailed measured section. 
18- 24. ( O'Malley and others. 1953. p. 2. 3. 30. 31-33.) 

18. Sample 3291-WOM. Phosphate rock. 46.7-48.7 h from 
top of member. 

19. Sample 3292-WOM. Mudstme and phosphate rock, 
46.4-46.7 ft from top of member. 

20. Sample 3293-WOM. Phosphate rock, 43.4-46.4 ft from 
top of member. 

21. Sample 3295-WOM. Phosphate rock. 39.5-41.0 ft from 
top of member. 

22. Sample 3299-WOM. Phosphate rock, 35.3-36.3 ft from 
top of member. 

23. Sample 3300- WOM. Wolphate rock. 34.1-35.3 ft from 
top of member. 

24. Sample 3231-WOM. Phosphate rock and phosphatic 
mudstone, 33.1-34.1 h from top of member. 

25- 34. ( S w a m  a d  others, 1956, p. 2, 5, 2.) 
25. Sample 7462-LDC. Phosphate rock, argillaceous, 

34.2-34.9 ft from top of member. 
26. Sample 7463-LDC. Phosphate rock, 30.4-34.2 ft from 

top of member. 
27. Sample 1464-LDC. Phmphate rock, 27.6-30.4 ft from 

top of member. 
28. Sample 7284-LDC . Phosphate rock, argillaceous. 

24.0-25.6 ft from top of member. 
29. Sample 1286-LDC; Phosphate rock, 21.5-22.0 ft from 

top of member. 
30. Sample 1287-LDC. Phosphate rock, argillaceous. 

20.5-21.5 ft from top of member. 
31. Sample 7292-LDC . Phosphate rock, arglllaceous. 

9.5-11.8 ft from top of member. 
32. Sample 7294-LDC. Phosphate rock, 1.4-8.3 ft from 

top of member. 
33. Sample 7296-LDC. Phosphate rock. 6.0-6.8 ft from 

top of member. 
34. Sample 1297-LDC. Phosphate rock. 0-6.0 ft from 

top of member. 

35 - 39. County, formation, a ~ d  member as in samples 8-12. Sec. 31, T. 12 S., 
R. 45 E., Mmtpelier Canyon. ( McKelvey and othen, 1953a. p. 2, 50, 52. 
53. 56.) Trench sample. Index map. detailed measured section. 
35. Sample 2855-RPS. Phosphate rock, argillaceous. 154.76-156.86 ft 

from top of member. 
36. Sample RAG-47-47. Phosphate rock, argillaceous. 63.83-64.38 ft 

from top of member. 
37. Sample RAG-45-47. Phosphate rock and phosphatic mudstone, 

62.39-63.35 ft from top of member. 
38. Sample FCA-151-47. Phosphate rock. 41.13-41.93 ft from top of 

member. 
39. Sample FCA-150-47. Phosphate rock, calcareous, argillaceous. 

40.78-41.13 f from top of member. 
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Table 2l .-A~lyse1 of sampler from Idaho of phosphate rock or nodules conuining 21.1 percent or more P@& (Group P) . special-rock category-Continued -- 

Chemical analyses-Continued 
Idaho<ontinued 

40 41 42 43 44 % 46 47 -- 48 49 50 51 52 
1lP4-49 llP4-50 llP4-51 11P4-52 llP4-53 llP4-54 1184-55 11P4-56 11P4-57 llP4-58 llP4-59 

Acid insoluble ------ 22.3 13.1 14.9 5.1 '13.2 11.7 '6.8 5.2 7.4 5.6 24.8 20.5 19.1 

Na@-----------, -,---- ------ ------ -,---- .73 ------ .40 ,----- ------ ------ ------ ------ ------ 
KIO------------- -,---- ------ ------ ------ .58 ------ 2 6  ,----- ------ ------ ------ -----, ------ 
YO+ ------------ ------ ----- - ------ -- ---- '5.9 ------ '3.8 ------ ------ ------ ------ -----, ------ 
yo- -------------,---- ------ --me-- ------ 2.1 ------ 1.3 ------ ------ ------ ------ -----, ,----- 
T i q  -------------,---- ------ ------ ------ .21 ------ .I6 ,----- ------ ------ ------ -- ---- ------ 
PPs ------------ 24.1 28.0 25.9 33.1 25.4 25.8 32.4 31.8 30.5 35.6 27.4 23.9 25.3 

Oil-------------- -,--,- ,----, ---,-- ------ 
cU,--,---------- -,---- ------ ------ ------ 
lgn i t ion la  -------- 11.60 12.34 15.64 6.48 

Subtoul --,--, -,---- ------ 63.81 49.96 
k r t  0 ------------ ------ ------ '1.12 '1.49 

Total -------- C63.21 C57.51 C62.51 C48.51 - - -  

-- P 
53 54 55 56 58 59 60 61 82 63 64 65 57 - 

lW-60 llP4-61 11P4-82 11W-63 llW-84 llP4-89 llP4-10 llP4-71 1lP4-72 11P4-73 llP4-74 1lP4-75 llP4-76 
Acid insoluble ------ 19.1 7.1 22.7 22.0 5.5 2.7 25.0 3.4 1.7 20.5 4.3 22.7 11.1 
A l A  ------------ 2.9 1.3 2.4 4.2 .89 1.4 5.8 1.2 .73 4.1 1.1 4.8 2.8 
FqQ ------------ .68 .32 .I1 1.2 .33 .81 2.43 .84 .38 1.88 .64 1.74 .61 
P@, -----------, 27.4 34.2 26.5 28.5 35.9 38.9 23.8 35.3 36.9 26.8 35.5 25.8 33.3 
Ignltimlocr -------- 7.72 5.00 7.12 5.98 3.34 3.14 1.88 6.08 5.66 6.62 5.28 6.40 2.76 

Total-------- C51.81 C48.51 C59.43 C59.31 C45.91 C44.83 c64.91 C48.81 C45.41 L59.71 C46.81 C61.41 C50.61 

Idaho-coaiaucd .- 
66 67 68 69 70 71 12 vpp 74 75 76 78 77 - 

11W-77 llP4-78 11W-79 llW-80 llP4-81 llF'4-82 llW-83 11P4-84 11P4-85 11P4-86 11P4-87 11P4-88 1lP4-89 
Acid inwluble -----, 6.4 23.0 17.8 6.2 2.8 16.3 4.3 3.0 1.8 6.1 8.0 9.5 11.9 
A m  ------------ 1.5 4.3 3.2 1.4 .86 3.5 .94 1.1 .56 .74 .92 .98 3.16 
FqQ ------------ .43 1.34 .60 .57 .33 1.19 .34 .34 .21 .30 .21 .31 1.36 
p@, -----------, 35.6 27.4 28.9 35.6 37.8 29.4 36.8 36.9 38.1 36.2 35.6 34.7 28.1 

- - - - - - - - - - - - -- -. - - -~ - 6.8 '10.36 ------ ------ 3.5 18.1 ------ 
Insoluble ---------- '10.6 2.62 ----,- ------ ------ ------ ---,-- --,;,- =12.9 '24.3 ------ ------ '15.7 
All@ -----------. 2.19 .97 1.5 2.4 11.5 4.9 1.1 1.90 2.29 4.35 .3 3.1 1.2 
F q @  -----------, 1.06 .40 ------ ------ 2.2 2.3 .9 l.97 .73 1.52 u.5 ll.9 .49 
MgO ------------_ - ,---- .35 ---,-- ,----- -----, ------ --,--, .17 --,--- ------ .2 .3 ------ 
CaO ------------------- 48.91 46.5 46.0 15.8 30.2 49.2 45.27 ------------ 50.2 39.0 ------ 
N*O ,-,-,------, -,---- .97 , -  - -  , - ,  - -  .64 ------ ------ ------ -----, -----, 
KIO------------- ------ -34 ------ ------ --,--- ------ ------ -46 ------ ------ ------ ------ ------ 
yo+--,-,------- -----, 1.34 ------ ------ -----, -,---- ------ ,----- ------ ------ ------ ------ ------ 
yo- ------------ ------ 1.02 ---,-, -----, --,--- ------ ------ ------ ------ -----, -----, -----, ------ 
T i 4  ------------------ None ---,-- - ----- ---,-- .2 <.01 .09 ------ ------ ------ ------ ------ 
PI% --,---------. 32.0 33.61 30.8 31.1 21.9 22.8 32.7 32.21 29.6 23.1 35.4 21.4 28.4 
MnO------------------- ------ ---,-- ------ ------ ------ ------ .005 ------ ------ ------ ------ ------ 
C q  -,----------- ------ 2.42 ------ -----, .6 .7 1.7 1.77 ------ -----, ------ ------ ------ 
SO, ------------- ------ 2.16 ---,-- ,----- *.2 '1.2 =.6 "1.43 ---------- - - - - - - - - - - - - - - - - - - - -  
F--------------- ------ .40 3.1 3.2 ---,-------- 2.6 3.43 . . . . . . . . . . . . . . . . . . . . . . . .  2.11 
CI-------------------- Trace ------ -----, ------ ------ .03 ------ ------ ------ -----, ------ 
V--------------------- ------ .11 .I9 "-50 9 ".14 1 5  -----------,-----------,------ 
CrlO, ------------------ ------ ---a_- ------ ----,- ------ ------ .13 ------ -----, ------ -----, ------ 
Moo, --,--,----,-,----- ,----- ---,-- ,----- 0 . <.01 =No= ------ ---- -- ------ -----, ------ 
Organic C --------- ------ ("1 ---,-- ,----- 3.1 8.5 .5 ,----- ------ ------ .1 1.3 ------ 
Ignition 10s -------- 15.73 ------ ---,-- -----, 8.6 16.2 1.0 '1.88 9.16 10.72 '4.5 '5.0 8.92 

Subtotal ----- 2 ------ 95.97 88.37 89.49 ------ ------ 103.26 100.90 --,--- ------ ------ --,--- 51.48 
Lcar 0 ----------,- ------ .16 '1.31 '1.35 ------ ------ '~.09 '1.44 ------ ------ ------ ------ '1.17 

Total-------- c61.61 95.81 8 . 1  8 . 1  C81.41 C103.71 L102.21 99.48 C54.71 C64.01 [%.I 1 C95.11 L56.31 

=sic,. 'cc,. .v&. 
' ~ o t 8 l  i rm a t a a l  Fe. '~alculated kan reporter' F. =MO. 

' T ~ L  water. ' ~ o t a 1  Si. "&gadc manet present. undetermined. 
'~w-~oPc. ' ~ c i d  insoluble. *leniaon I-, constant weight at  I,OOO* C, carected 
'oil by diaillati,m at  about I l ~ e .  for total cq and f f ~  oxidation of pyritic sulfur, when 

500°C, distillate weighed. OS. 
present. ' At 1.000*C. 

'~adiomeuic determination by B .A. McCaIl. GTOUI sulfater; acid insoluble sulfide =O.OOpercent. m ~ n a  corutituentr and C q  known to bc present. 
V A .  



ANALYSES OF SAMPLES 

Spectrographic analyses 
[ C = 1-5 percent. D = 0.1-1 percent. E = 0.01-0.1 percent, F = 0.001-0.01 percent. For samples 44.48, elements looked f a  but not detected: Li .Ge,b.Nb .Ru,b.Pd.In,Sn,Te. 

Cs,Ce ,R,Sm.Eu.Gd,Tb.Dy.Ho.Er.Tm,Lu . H f . T a  , , A u , H g T 1 , 8 i  T h  analysts. Charles Amell, Joseph Haffty; geochemical determinations of As.Sb.Se. by . - 
H.E. Crowe , J.E. Swick , R.R. Beirn 1 --- -- 

46 89 44 901. -. 44 -- 46 89 90 
B c  ,---------------------------- < 0.00005 <0.00005 -,--,- ------ 
L .............................. <.OM <.005 F E 
Na ----------------------,------ ------ ------ D C 
SC ......................... .003 ,001 ------ ------ 
Ti----,------------------------ ------ ------ E D 
Y------------------------------ .03 .1 D D 
Cr----,-----------------------, .1 .3 D D 
Mn ............................. < .001 .003 E E 
NL----,------------------------ .1 .03 E E 
Co ............................. <.001 <.001 F F 
Cu ............................. .01 .01 F F 
Zn ----,------------------------ .03 .03 ------ E 
Ga ----,------------------------ < .001 <.001 ------ ------ 
As ----,------------------------ < .001 e.001 D D 

Se ---------------,------ 0.001 0.0005 ------ ------ 
SI --------,------------- .1 .1 E E 
Y ...................... .1 .03 ------ ------ 
21 --------------,------ .003 .003 F E 
MO ------,-------------- .01 .03 F E 
Ag ..................... .003 .001 ------ F 
Cd ..................... . O 1  .03 ------ ------ 
Sb ..................... ,001 .001 ------ ------ 
Bh ------,-------------- . O l  .01 E E 
La ..................... .03 0 1  ------ ----, - 
Nd ---,----------------- .03 < .006 ------ ------ 
Yb -----------,--------- .001 .0003 ------ ----,- 
Pb -----,-----,-,----, ,, <.001 < .001 E E 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Idaho-Continued Idaho-Continued 

40- 43. Bear Lake County. Pennian, Phoophoria Formation. Mede  Peak Pbphatic Simple Ft from top of member 
Shale Member. Sec. 31, T. 12 S.. R. 45 E., Montpelier Canyon. 75. 4053-MAW 22.8-23.4 
( McKelvey and others. 1953a. p. 2. 50. 51. 62-57.) Pborphate rock. 16. 4055-MAW 21.5-21.9 
Trench sample. Index map, detailed mewred section. 77. 4057-MAW 20.0-21.2 
40. Sample FCA-149-47; 40.38-40.78 ft from top of member. 78, 79. County, formation, and member as in samples 40-43. Sec. 13, T. 15 S., 
41. Sample FCA-148-41; 39.58-40.38 ft from top of member. R. 44 E.. Hot Springs. ( Sheldon and otherr. 1953, p. 2.29, 30.) Trench 
42. Sample FCA-66-47; 37.78-38.18 ft from top of member. sample. M e x  map, detailed measured section. 
43. Sample FCA-191-47; 20.15-20.90 ft'fran top of member. 78. Sample 4593-HWP. Phmphate rock. argillaceous. 30.35-32.25 ft 

44- 49. County, formation, and member a8 in sampler 40-43. Sec. 8, T. 14 S., from top of member. 
R. 43 E.. Paris Canyon. ( O'Malley and others. 1963. p. 2. s.) 79. Sample 4596-HWP. Phosphate rock. 27.85-29.45 ft from top of 
Phorphate rock. Trench sample. Irdex map, detailed measured section. member. 
44. 46. Sample 1846-DFD. Microphanite phosphorite, 149.8-150.9 ft 80. County, formation, and member as in samples 40-43. Tps. 10, 11 S., 

from top of member. General mineralogy. Rs. 44. 45 E.. 8 miles east of Georgetown. Utah Feztilizer and Chemical 
44. ( Gulbrandsen, 1968, p. 770-773, cable 1.) Manufacture claim. Analyst, George Stelger. ( Gale and Richards. 1910. 

46, 47. Sample 3180-WOM. Pellet phosphorite, 22.8-23.9 ft from top p. 459, 485, 484, 481, 488, pl. 5; Clarke, 1915, p. 352; Kirkham, 1925, 
of member. General mineralogy. p. 317-319, 321, 324, 333.) Phosphate rock, dark-grayish-brown, oolitic; 
46. ( Gulbrandsen, 1966, p. 770-773, table;.) averages 6 ft thick. Bulk denaity about 2.90-2.95. ToMage estimated. 

48. 'sample 3162-WOM; 21.4-22.4 ft from top of member. Index and geologic map,  geologic sectionr. Use: Fertilizer. 
49. Sample 3171-WOM; 14.1-15.8 ft from top of member. 81, 82. County, formation, and member as in samples 40-43. [T. 13 S., R. 44 E.) , 

50- 57. County, formation, and member as in sampler 40-43. Sec. 21. T. 14 S.. near town of Montpelier. San Francisco Chemical Co. Phosphate rock. 
R. 43 E., Bloomington Canyon. ( O'Malley and others. 1953. p. 2. 38-g.) General mineralogy. Beneficiation teru. Possible use: Fertilizer, wxrrce 
Drill hok umples. Index map, detailed meawed section. of elemental phmpbonu. 
50. Sample 947-RHT. Worphate rock, argillaceau. 168.70-169.90 ft 81. (Stickney and Wells, 1955, p. 1-2, 4.) 

from top of member. 82. ( Hall and Banning, 1958, p. 1-4. 9-13, 44.) Possible use: Source of 
51. Sample 823-RMC. Phoophate rock. argillaceous. 21.7-22.7 A from vanadium, chrome, artificial fluorspar or synthetic cryolite. 

top of member. 83- 85. County. formation, and member as in samples 40-43. [T. 14 S.. R. 43 E.] 
52. Sample 821-RMC. Phosphate rock. 20.1-21.1 ft from top of member. ( Ravitz and others, 1949. p. 308, 309. 320.) Use: Source of vanadium, 
53. Sample 817-RMC. Phosphate m k .  16.3-17.2 ft from top of member. fertilizer. 
54. Sample 816-RMC. Phosphate rock, 15.3-16.2 ft from top of member. 83, 84. Paris and Bloomington Canyons. 
55. Sample 815-RMC. Phosphate rock. 14.4- 15.2 ft from top of member. 83. Phosphatic shale. 
56. Sample 812-RMC. Phosphate rock. 12.8-13.2 ft from top of member. 84. Oolite rock. 
57. Sample 811-RMC. Phosphate rock, 11.8-12.8 ft from top of member. 85. Bloomington Canyon. Phosphate rock. 

58 - 71. County, formation, and member as in samples 40-43. S& sec. 36. T. 14 S.. 86. County, formation, and member as in samples 40-43. [T. 14 S.. R. 43 E.] , 
R. 44 E.. Dingle [railroad station]. (Sheldon aid others. 1953. p. 2. near Paris. Sample 550. (Jacob and others, 1933, p. 16.22, 28.) 
25-28.) Phosphate rock. Index map. detailed meuured section. - h p h a t e  rock. Tonnage -mated.  
Sample8 58-66, from tunnel; samples 67-77, trench sampler. Sample, 59, E l ,  88. Bingham County. Phosphoria Formation, Meade Peak Phosphatic Shale 
64, 67, 68, 71, phosphdte rock, argillaceous; sample 62, phwphatic Member. S E + N W ~  sec. 31. T. 1 S., R. 39 E.. Wolverine Canyon. ( Smart 
mudstone and phmphate rock. and o w s ,  1954, p. 2. 4. 8 .2 ,  10.) Trench sample. Index map. 

Sample Ft from top of member detailed m e a d  section. 
58. 4091-RAS 32.2- 34.1 87. Sample 4 8 0 0 - E .  Phosphate rock. 51.0-52.0 ft from top of member. 
59. 4096-RAS 30.7- 32.2 88. Sample 4818-RAG. Phosphate rock, argillaceous. 31.4-33.2 ft from 
60. 4095-RAS 28.6- 30.7 top of member. 
61. 4094-RAS 26.7- 28.6 89, 90. County, formation, and member as in sampler 81.88. Sea.  2,11.14.15,22, 
62. 4093-RAS 25.9- 26.7 T. 4 S.. R. 37 E.. east of F a t  Hall. Gay mine. Collector, A.L. Service. 
63. 4092-RAS 25.0- 25.9 ( Mabie and Heu, 1964, p. 2, 3, 5, 7, 8. 9, 12, 13, 48, 58, 78-80; Service 
64. 4091-RAS 24.0- 25.0 and Popoff, 1964, p. 6.11, 12.28,s-33,63.) Phosphorite, light-brown, 
65. 4090-RAS 23.3- 24.0 nonfriable. Mineralogy. Tonnage estimated. Index map; comporitional 
66. 4081-RAS 20.8- 21.2 classification triangle, cumulative curves of pellet and gangue size. 
67. 4009-RAS 111.5-113.3 Physical properties. Possible use: Agricultural, chemical, metallurgical. 
68. 4018-RAS 99.5-101.0 [For another analysis from same measured section see sample 109 group 8.1 
69. 4028-RAS 31.6- 33.2 89. Field No. ALS-14, mediumgrained; 3.2 ft thick. 
70. 4029-RAS 30.5- 31.6 90. Field No..ALS-12, fine-grained, argillaceous, siliceous; 12.0 ft thick. 
71. 4032-RAS 28.3- 29.0 91. County, formation, and member as in samples 87, 88. Sec. 22, T. 4 S., 
72. 4034-RAS 26.0- 26.9 R. 37 E. Fort Hall Indian Reservation, Simplot mine. Sample 2139-WOM. 
73. 4050-MAW 25.2- 26.0 ( O'Malley and others, 1953, p. 2, 5.6-8.) Phoophate rock, 69.4-69.9 ft 
74. 4051-MAW 24.0- 25.2 from top of member. M e x  map, detailed meawed section. 
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Table 21.-Analyses of samples from Idaho-horphate ------ rock or nodules COIS++I 21.1 percent %more P@' (Group P) , special-rock category-Continued 

Chemical analyrea-Continued 

Idaho-€ootinued 

92 93 94 95 96 97 98 99 100 10 1 102 103 104 
llP6-13 lW6-14 llP6-12 llP6-15 llP6-16 llP6-18 llP6-19 llP6-21 llP6-20 11P6-25 11P6-24 

s i a  ---_-------- 9.0 '7.7 10.9 '9.9 '13.4 '24.9 '18.6 3.15 4.18 5.37 2.29 13.51 20.25 - -  - ~ ----- 
All& ------------ 1.4 1.3 1.2 ------ 2.2 3.0 3.3 .81 1.11 1.26 .54 ------ 
Fy& ------------ l.66 .67 1 .  ------ .I7 1.1 1.2 .39 ------ ------ ------ ------ ------ 
MgO ------------ .47 ------ .68 ------ ------ ------ ------ .21 .49 .29 .26 .62 1.02 
CaO ------------- 4&0 --,--- 45.4 ------ ------ ------ ------ 49.79 47.13 46.76 49.40 43.24 31.19 
Na10 ----- -------. .50 ------ .48 ------ ------ -----, ------ .66 ------ ------ ------ ------ ------ 

y o +  ------------ '2.1 ------ '1.6 ------ ------ -----, ------ ------ ------ ------ ------ ------ ------ 
yo- ------------ .6 ------ .3 ------ ------ ------ ------ -----, ------ ------ ------ ------ ------ 
Ti& -------,---- .14 ------ .12 ------ ------ ------ ------ ------ -,---- ------ ------ ------ ------ 
p a  .------------. 32.0 32.4 31.8 32.0 31.6 26.3 28.1 '32.22 '32.40 '33.20 '34.21 '30.02 '25.12 - - -  
MnO------------- -,---- --,me- ---,-- ------ ------ -----, ------ Trace ------ ------ ------ -----, ------ 
CO, ------------, 1.92 '5.16 2.83 ------ '4.36 '5.46 '5.18 5.93 3.W 2.28 3.13 2.16 3.05 

CI-------------- .04 ------ ---,-- -----, ------ -----, ------ ------ ------ ------ ------ ------ ------ 
F-------------,- 2.95 ------ 2.98 -----, ------ ------ ------ 3.03 ------ ------ ------ ------ -,---- 
V--------------- ------ ------ ---,-- ------ ------ ------ ------ .03 .04 .04 .15 ------ ------ 
Cr--------,----- ------ ------ ---,-- ------ ------ ------ ------ .04 . O l  .09 -05 ------ 
Ckganic manet ------ '2.8 ------ 1 -----, ------ ------ ------ '1.90 '4.35 '3.62 '3.18 '3.03 '4.39 
Oil,-,----------- l.13 ------ '.lo -----, ------ -----, ------ ------ ------ ------ ------ ------ ------ 

-- 

Subtotal ,----, 102.68 ------ 103.14 ------ ------ -----, ------ 100.61 ------ ------ ------ ------ ------ 

-- Idaho-Continued -- -- . . . -. - . . - - - 
105 106 107 108 109 I . ! 1 ! .  . -_ _._ 112 113 114 115 116 117 

1lM-23 llP6-10 l lM-9 llP6-8 11%-17 1lP6-22 llP10-16 llPl0-20 llP10-10 llP10-11 
Si& ------------ 14.86 6.42 5.62 5.51 5.6 4.03 1.6 '8.7 11.0 '20.7 6.5 '4.6 '11.9 
Al,& -----,---,-- ------ 2.48 1.05 1.91 1.2 -----, 1.2 5.72 1.1 ---,-- 1.1 1.14 1.80 
Fy& --------,--- ------ ------ ------ ------ .96 -- -- -, l.61 .75 l.96 ------ '.12 .84 1.28 
MgO ------------- .59 ------ ------ -----, ,-,-,- .I9 .62 ------ .25 ------ .11 -----, ------ 
CaO ------,------ 41.70 49.17 4988 49.64 46.9 51.36 45.8 ------ 46.0 ------ 47.8 -----, ------ 
N 4 0  ------,-----. ------ ------ ----,- ------ ,----- -----, 1.0 -- ---- .80 ------ 1.0 ------ - ----- 
K#J------------, ---me- ------ ------ ------ ------ ------ .32 ------ .29 ------ .26 - -- --- - - ---- 
y o +  -----,------------ ------ ------ ------ ----,- -----, '2.1 ------ I .  ---,-- '1.8 ------ ------ 
YO- -----,------ ------ ------ ------ ------ ------ -----, .I ------ .3 ------ .3 ------ ------ 
T i 4  ------,----, ------ ------ ------ ------ ------ ------ .I5 ------ .lo ---,-- .10 ------ ------ 
P& ------------. '29.11 35.33 35.24 35.65 32.9 '28.61 29.2 28.9 31.2 30.8 33.0 32.8 31.5 
C& ------------- 2.02 '4.95 '6.13 '5.80 ,----- 10.30 4.34 '9.02 2.90 ,----, 1.10 '4.61 '11.52 
F ,-------,,----------- 3.15 3.00 3.04 3.3 ------ 3.53 - ,  3.28 ------ 4.15 ------------  
v--------------- ------ ------ ------ -----, .12 ------ ---,-- ------ ------ ------ ----,- ------ ------ 
CI-- - - - - - - - - - - - -  ------ ------ ------ ------ ,----- .15 ------ ------ ------ ---,-- ------ ------ ------ 
Chgsnicrnafw ------ '4.15 ------ ------ ------ '3.4 -----, '1.3 ------ '.9 ------ %.2 ------ ------ 
Oil,---,-------- ------ ------ ------ ------ ,----- ------ l.15 ------ l.05 ------ '.lo ------ ------ 
eU-------------- ------ ------ ------ ------ ------ -----, '.011 .012 '.009 .008 "012 .013 .007 

Subtotal - ---- -,---- 101.50 100.92 101.61 94.58 -----, 98.69 -,---- 100.44 ------ 100.30 ------ ------ 
Less0 ----------- ------ 1 .  '1.26 '1.28 '1.4 - -  '1.49 ,---,- '1.36 ----,- '1.15 ------ ------ 

-- 
Total -------- C92.231 100.17 99.66 100.33 C93.21 CW.701 C97.21 C51.11 C99.11 C51.51 C98.61 C44.01 C58.01 



ANALYSES OF SAMPLES 

Table 21.-Analyses of s a m p l e ~ f I ~ m  l+of phosphate rock or nodules containing 51-l percent or more P80t (Group P) , speclal-rock category-Continued 

Chemlcal analyses-Conrmued 

Idaho-Continued 
118 119 120 12 1 122 123 124 125 126 127 128 129 130 

llP10-12 llP10-13 llP10-14 llP10-16 llP10-17 llP10-18 llP10-19 llP10-21 llP10-22 llP10-23 llP10-24 1lP45-34 

Organicmatter ------------ 1 2  - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - -  7.6 24.9 2.5 15.0 '3.94 
CXL -- - - - - - - - - - - - - - - - - - l.05 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
eU -----------,-- .004 '.003 .004 .004 .002 .009 .009 

~ 

.008 ------ ------ ------ ------ ------ 
~ 

Subtotal ----- ------ 102.15 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Less 0 ------,---- ------ '1.68 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 

. - - . - -- - -- - 
Total ----,-- C51.01 u[100.5] C46.41 C47.61 C52.01 C51.31 C55.31 C58.41 [60.7] C69.11 C50.71 C 6 k 8 1  C96.041 

---=--=- - 
' ~ c i d  insoluble. 'calculated from repated 'oi l  by distillation at about '~alculated;  insoluble less 
' ~ a a l  iron. P, C ,  a F. 500°C. distillate weighed. organic matter. 
' ~ a a l  water. 'ignition lox. ' Radiomeaic determination "v. 

"300-500%. by B.A. McCall. " ~ h  = 8 ppm . 
Spectrographic analyses 

[Elemems looked for but not detected: Li.Ge.Rb,Nb,Ru.Rh.Pd,ln,Sn.Te.Cs.Ce.Pr,Sm.Eu,Gd,Tb.Dy,Ho,Er,Tm.Lu.Hf~,Os,lr,Pt,Au.Hg.T1,Bil - - - - -- -. - . -- 
92 94 111 113 115 92 94 111 113 115 119 - - -- -- -. - 

B e  ------------- < .00005 <0.0001 <0.00005 <0.00005 <0.00005 0.0001 Sr ------ 0.1 0.1 0.1 0.03 0.1 0.1 
B -------------- < .005 <.005 <.005 <.005 <.005 4.005 Y ------ .O1 .03 .1 .1 .1 .1 

0 0 3  -3 SC ------------- < .0005 <.0005 .001 .001 .001 ,003 ,003 .003 .001 
V -------------- .03 .03 .03 . O 1  .03 .001 Mo ----- . O 1  .003 .01 .003 .01 <.0005 
Cr -------------- .1 .1 .1 .1 .1 .1 Ag ----- ,001 .001 ,001 ,0003 .001 .0003 

Zn ------------- .03 .03 .03 .01 . O 1  < .008 Nd ----- < .006 .03 .03 .03 .03 .03 I Ga ------------- < .001 <.001 <.001 <.001 <.001 < ,001 Yb ----- .0003 .001 .003 .003 .001 ,003 
As ------------- .002 .002 .002 .003 .02 ,004 Pb ----- < .001 <.001 c.001 <.001 <.001 <.001 
Se ------------- .0003 .0003 .005 .0007 .003 ,001 - -- -- - - 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Idaho-Continued Idaho-Continued 

92- 98. Bingham County. Permian, Phosphoria Formation, Meade Peak Phosphatic 111 - 125. B o ~ e v i l l e  County. Phosphoria Formation, Meade Peak Phosphatic Shale 
Shale Member. Sec. 22, T. 4 S., R. 37 E., Fort Hall Indian Reser- Member. ( Smart and others, 1954, p. 2, 5, 6, 7, 11-13; Sheldon, 1963, 
vation. Simplot mine. ( O'Malley and others, 1953, p. 2, 6 ,  1, 8; p. 52, 57, 65-73, 75-81, 92-98, 154, 165-:%, 174,179, pls. 4, 6-9, 
samples 92, 94, Gulbrandsen, 1966, p. 770-773, table 4.) Phosphate 12; samples 111, 113, 115, 119, Gulbrandoen, 1966, p. 770-773, 
rock. Index map, detailed measured section. table 1.) Mineralogy. Channel sample. Tonnage estimated. Index and 
92 - 95. Pellet phosphorite; general mineralogy. geologic maps, detailed measured section, correlated columnar sections. 

92, 93. Sample 2144-WOM, 63.1-63.8 ft from top of 111-114. N W ~  sec. 17. T .  1 N.. R. 43 E., north side of Fall Creek. 
member. 111, 112. Sample 5310-FDF. Phosphorite. brownish-black. 

94, 95. Sample 2157-WOM, 48.6-49.6 ft from top of calcareous, coarsely pelletal to finely nodular, 
member. fossiliferous; 38.6-41.0 ft from top of member. 

96. Sample 2659-WOM. 35.9-38.6 h from top of member. 113. 114. Sample 5337-RGW. Phosphorite, dark-gray, 
97. Sample 2663-WOM, 31.5-32.8 ft from top of member. sandy. oolitic. fossiliferous; 1.0-2.0 fr from 
98. Sample 2679-WOM, 18.2-18.9 ft from top of member. top of member. 

99 - 105. County, formation. and member as in samples 92-98. [T. 4 8.. R. 37 E.. 115-125. NEI sec. 31. T .  1 5 . .  R. 45 E.. nea: Bear Creek. Phosphor~te. 
east of Fort Hall.] Gay mine. ( Emigh. 1958, p. 21, 22. 23. 24-27. Fence dlagram. 
29, 30, figs. 1. 8.) General: Phosphate pellets in groundmass of - sample Ft from top of member 
calcite, dolomite, and detrital minerals; fresh rock, black, dense; 115. 116. 6514-RPS 52.5-53.5 
weathered rock, brown, porous; fossiliferous. Mineralogy, thin-section 117. 6558-MAW 12.4-12.7 
description. Index map. Surface sample. 118. 6559-MAW 11.0-12.4 

99. Sample S128. 1 ft above bottom of bed. Photomicrograph. 119. 120. 6561-MAW 8.5- 9.8 
100. Sample S131, 3 f t  above bottom of bed. 121. 6563-MAW 5.8- 6.9 
101. sample S133. 5 ft above bottom of bed. 122. 6564-MAW 3.9- 5.8 
102. Sample S132, 5 ft above bottom of bed. 123. 6565-MAW 2.9- 3.9 
103. Sample S129a. Weathered sample. light-brown; 14 ft above 124. 6566-MAW .6- 2.9 

bottom of bed. 125. 6567-MAW .O- .6 
104. Sample S129b. ~nwea'thered sample, dark-brown; 14 ft above 126 - 128. County. formation, and member as in samples 111-125. N& sec. 19, 

bottom of bed. T. 1 N., R. 46 E., on r~dge  between Austin Creek and Dry Canyon. 
105. Sample S130, 20 ft above bottom of bed. Analyst, F. L. Schmehl. (Gardner, 1944, p. 3, 13, 20, 2, 22, pls. 1, 

106 - 108. County, formation, member, and locality as in samples 99-105. ( Martin, 4.) Channel sample. Index and geologic maps, geologic section. 
1958, p. 1047.1048.) Phosphate oolite. Mineralogy. deta~led measured section, correlated columnar sections. Possible use: 

109. County, formation, member, and locality as in samples 92-98. Simplot Fertilizer, source of vanadium. 
Fertilizer Co. ( Hall and Banning. 1958. p. 1-9.13-19. 44.) Phosphate 126. Sample H-2. Phosphate rock, dark-gray to black; 2.2 f t  thick. 
rock. General mineralogy. Beneficiation tests. Possible use: Fertilizer. 127. Sample H-11. Phosphate rock, black, thin-bedded; contains 6 in.- 
source of phosphonu, vanadium, chrome, artificial fluorspar or synthetic bed of pellets; 2.3 ft thick. 
cryolite. 128. Sample H-16. Phosphate rock, light- to dark-gray; 1.5 ft thick. 

110. County, formation, and member as in samples 92-98. [T. 4 S.. R. 40 E.] 129. Information [except locality] as in samples 126-128. W: sec. 27, T. 2 N., 
Blackfoot property. Sample S56. ( Emigh, 1958, p. 15-20.) General: R. 45 E.. Thompson Peak. Sample G-2. Phosphate rock, black; contains 
Phosphate rock, black or brown, dense, fossiliferous; 3-8 in. thick. pellets; 2.0 ft thick. 
Surface sample, phosphate pellets. Mineralogy, thin-section 130. Information [except locality] as in samples 99-105. Caribou County. 
dercription. [T .  5 S., R. 39 E.] Chesterfield property. Sample S126. 
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Table 21.-Anplytea of sampled from Idaho of phosphate rock or nodules containing 21. lqercent or more P ' G r o u p  P) , sp3al-rock category-Continued - - - - -- - . - . . - - -- - -- 

Chemical analyses-Contmued 

Idaho- Conrinurd 

- - -- 

Acid insoluble-- ,- -- '2.0 1 23.4 7.5 18.5 18.2 15.8 2.6 18.9 16.7 9.0 2.3 10.3 4.3 

Cr ---------- ,--- 
Organic matter --,--- 
Ignition Ion ----,--- 

-- - 
Total ----,--- C94.611 C57.91 C49.91 C53.21 C56.41 C56.41 C46.41 E58.33 C57.31 C51.31 C43.91 C48.31 C45.41 

Idaho-Continued 
144 145 146 14 1 148 149 150 15 1 152 153 154 155 156 

-- llP15-23 1lP15-24 1lP15-25- 1lP15-26 llP15-27 llP15-28 11P15-29 llP15-30 llP15-31 llP15-32 1lP15-33 

Acld insoluble --,--- 8 .I 4.5 '4.6 3.5 15.8 20.9 18.3 20.6 19.2 5.5 '11.1 10.7 5 .O 

CaO -,---------- ------ ------ 49.1 ---- -- ------ -----, -----, -----, - ----- ------ 44.0 ------ ------ 
N a p  -,--------- - ------ ----,- .68 ------ ------ -----, -----, ------ ------ ------ .56 ------ -,---- 
K@ -,------,--- ------ ----,- .22 ----,- ----,- ------ ------ --,--- ------ ---,-- .37 ------ -,---- 
w+ ,-----,---------- ----,- '2.1 ----- - ---- -- ------ -----.. ------ ------ ------ '2.1 ------ - ----- 
w- , - - - - - - -- - - 
Ti01 -,---------- 
PPr ------------ 
F--------------- 
Organic matter------ 
Oil - - , - - - - - - , , - - 
eU ------------- 
Ignition Ion -------- 

. . 

MgO ------------ ------ ------ ----,- ------ ,----- .15 ------ -----, .20 ------ ------ ------ ------ 
CaO ------------------ ------ ----,- ------ ------ 47.3 -----, -----, 40.7 ------ ---- -- ------ ------ 
Nap------------ ------ ------ ------ ------ ------ .33 ------ ------ .58 ------ ------ ---- -- - ----- 

F--------------- 
Organic matter---,-- 
Oil ----------,-- 
eU ----------,-- 
Ignition l o r  -------- 

Total ----,-- C41.71 C45.21 C49.41 C55.71 C59.81 C101.81 C45.71 C59.21 C99.61 C54.11 c64.91 C60.91 C52.41 

' s i ~ .  
'~alculated tom repated P, C or F. 

'co,. 
' ~ o t a l  iron. 

' ~ o t a l  water. 

'230~-500%. 

'Oil by distillation at about 500%. 
dinillate weighed. 
' Radiometric determination . 

B.A. McCall. 



ANALYSES O F  SAMPLES 

Specaograpbic analyses 

[Elemenu looked fc. but not detected. m p l u  146.154.162.165: U.Ge.Rb.Nb.Ru.Rh,Pd.Sn.Te,Cs,CeePr,SmmEu,GddTbbDyY~o,Er,Tm,Lu,Hf,Ta,W .Re,Os.Ir.Pt.Au.Hg.Tl, 
8i.Th; analysts. Charles Annell. Joeph Haffry; geochemical determinations of As.Sb.Se, by H.E. Crowe. I.E. Swick, R.R. Beha. Elemenu looked f a  but not detected. 
umples 161,163,164.166-169: Li.K.~.Nb.Sn.Te,Cs,RRSmmEu.GdmTb,~.Ho.Er.Tm.Lu.Hf.Ta.W .Pt.Au.Tl.Bi.Th; D = O . l - 1  pcment. E = 0.01-0.1 percent.F*.001-0.01 
m t ,  G =<O.Oolpercem, ND=nadetected] 

146 154 161 162 163 164 165 166 167 168 169 

B e  ----------,---,,---,------ <0.00005 <0.00005 ND 0.0003 ND ND <0.00005 ND ND ND ND 

8 ,-----,----,-,-,-------------- <.005 <A05 ND <.005 ND ND e.005 ND ND ND ND 

Na,-,-,--,,---,-,--------,----- -,---- ,,,,,- D - D D ---,-- D D D D 

Mg,,----,-------,,------------- ------ ------ E ------ E E ------ E E E E 
SC -,,------------------,,,---- <.0005 <.001 ND <.OW5 ND ND .001 ND ND ND ND 

Ti--,,,-,----,,,,----,-------- ------ ------ E , -  E E ------ E E E F 

V--,---,,-,-,--,,,-,,------- .1 .01 D .1 D D .01 E D D D 

c~-------,-,,,,,-,,,,----,------ .1 .1 D .1 D D .1 D D D D 
Mn,--,-,---,---,--------------- .001 . O 1  D .003 E D .03 D E E E 
Ni ,-,,----,-------,----------- .01 .03 E .01 E E .03 E E E E 
Co --,-,-,,-----,,,,-,----- <.001 c.001 ND e.001 ND ND c.001 ND ND ND ND 

CU ,-----,-------,-,--------- .01 .01 F .01 F E .01 F E E F 

DWRIPTNE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Idaho-Continued Idaho-Continued 

131. Caribou County. Permian, Pho~phoria Formation. Meade Peak Phaphatic 
Shale Member. [T. 5 S.. R. 39 E.] Chesterfield property. Sample 
S127. ( Emigh. 1958, p. 2 1 , g .  24-26.) General: Phaphrte pelleu 
iu groundmasa of calcite, dolomite. and detriul mineral: frwb rock, 
black, deuse: weafbered rock, brown. p o r n ,  soft; fouilifemur. MLn- 
eralogy , thin-seetion description. Index map. Sample 2 ft below top 
of bed. 

132 - 134. Ccunty, formation, and member as in wmple 131. See. 20. T. 5 S., 
R. 41 E.. Reservoir Mountain. ( Davidron and otbert. 1953. p. 2. 4. 
5-7, 8.) Phosphate mck. Trench sample. lndex map. deuiled 
meamred section. 
132. Sample 4732-MET. 167.7-169.3 ft from top of member. 
133. Sample 4736-MET. 160.8-161.8 ft from top of member. 
134. Sample 4720-IDW. 10.1-10.6 ft from top of member. 

135 - 145. County, formation, and member as in sample 131. See. 34. T. 5 S.. 

146. 147. Sample 4252-RAS, 193.2-195.0 ft from top of member. 
General mineralogy. 

148. Sample 4109-MET. 187.2-188.5 A from top of member. 
149. Sample 4113-MIT, 179.4-180.9 A from top of member. 
150. Sample 4114-MET. 177.2-179.4 ft from top of member. 
15;. Sample 4662-JDW. 171.1- 173.1 ft from top of member. 
152. Sample 4654-JDW. 165.3-168.9 ft from top of member. 
153. Sample 4655-IDW, 164.4-165.3 h from top of member. 

154. 155. Sample 4263-RAS. 100.3- 101.0 ft from top of member. 
Geoeral mineralogy. 

156. Sample 4265-RAS. 38.6-40.5 ft from top of member. 
157. Sample 4267-RAS. 37.3-37.9 A from top of member. 
158. Sample 4268-RAS. Phosphate rock, contaim carbonate rock 

lenses: 36.1-37.3 ft from top of member. 
159. Sample 4269-RAS. 35.3-36.1 A from top of member. 
160. Sample 4272-RAS. 30.9-31.6 A from top of member. 

R. 43 E.. Gravel Creek Divide. ( David- and othen, 1953, P. 2. 4, 161 - 169. and member as in wmple 131. Set. %, T, S., 
16-18.) Phocphate rock. Trench sample. Index map, detailed - 
measured section. 

R. 42 E., North Wooley w e .  ( McKelvey and othen. 1953a, p; 2. 

135. Sample 5881-MAW. 100.5-101.2 f1 from top of member. 
5-1, 8, 9; sampler 182. 165, Gulbnndsen, 1966. p. 770-773, tablei.) 

136. Sample 5827-RGW. 85.8-87.4 A from top of member. 
Phorph.te rock. T r w h  sample. Index map, deuiled measured 

137. Sample 5828-RGW, 85.0-85.8 ft from top of member. 
section. 

138. Sample 5804-HWP. 65.4-66.4 A from top of member. 
161. Sample 1299- WOM. Photphate rock, argillaceocu, 153.46- 

139. Sample 5812-HWP. 26.1-27.6 f from top of member. 153.75 ft from top of member. 

140. Sample 5813-HWP, 24.1-26.1 ft from top of member. 
162, 163. Sample 1312-RAH, 147.25-149.05 ft from top of member. 

141. Sample 5814-HWP. 23.1-124.1 ft from top of member. General mineralogy. 

142. Sample 5815-HWP. 21.8-23.1 ft fran top of member. 
164. Sample 1242-CEW, 124.95-126.45 ft from top of member. 

143. Sample 5816-HWP, 20.8-21.8 ft from top of member. 
165. 166. Sample 1243-CEW. 122.75-124.95 ft from top of member. 

144. Sample 5817-HWP. 20.0-20.8 ft from top of member. 
General mineralogy. 

145. Sample 5818-HWP, 18.9-20.0 ft from top of member. 
167. Sample 1211-CEW. Pbwphate rock and phosphatic mudstone. 

37.05-38.55 ft from top of member. 
146- 160. County, formation, and member as in sample 131. s E ~  sec. 10, T. 6 S., 

R. 42 E., town of Henry. ( Davidson and others. 1953. p. 2. 4. 20-23; 
samples 146. 154. Gulbrandsen. 1966. p. 770-773, tablci.) Phosphate 
rock. Trench sample. Index map, detailed measured scction. 

168. Sample 1212-CEW. Wosphate rock, argillaceous, fwiliferau; 
33.5-37.05 ft from top of member. 

169. Sample 13WWOM. Phaphate rock, foociliferoua, 
28.8-33.5 ft from top of member. 
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Table 21.-Analyses of samples from Idaho of pholphate rock or nodules containing 21.1 percent a more PCl (Group P) , special-rock category-Continued 

Chemlcal analyaer- Cont~nued 
- -  - -- -- - -- - -- -- 

I d a h o - C o n u n u e d  

~ 1 ~ 0 ,  ,---------- .76 3.3 2.2 2.12 1.21 1.01 1.06 8.74 .96 5 .4  3.8 4.4 2.8 
F e t e  ---- -- ---- -- .31 .96 .85 1.14 .76 .49 .68 1.28 .46 2 . 2  1.5 1.5 1.0 
P@s ------------ 36.3 29.4 32.2 29.9 34.4 35.4 34.5 29.3 35.1 25.6 28.3 23.1 31.1 
Ignition lo9 -------- 4.80 5.22 4.64 5.50 4.10 3.85 5.45 4.10 3.51 5.88 4.80 11.08 6.10 . - . -- -- - -. - -- - - - . -- -- -. . - - -- - - - - - -- - - - -. . - -- 

Total -------- c46 .61  C55.11 C51.51 C54.91 C48.11 C46.41 C47.31 C54.81 C46.61 C60.61 C56.61 C65.01 C52.51 
-. - - --------. ~ --.-...-..-=--..y=zr---.......- . .. ... . - ~ . . ~  ~ - -- - -- .- ---. .- .. - - -- -- -~ .--- -- -. .. 

Idaho-Continued -p---.........- 

183 185 186 187 188 189 190 191 192 193 194 195 184 -_ .- -. . -  _ . .  - 
llP15-58 1lP15-59 llF'15-60 llP15-61 11P45-33 11P15-62 11P15-63 11P15-64 11P15-65 llP15-66 1lP15-67 1lP15-68 11P15-69 

~ 
. . .- . - - - ... - - - .~ 

Acid insoluble ------ 2 .l 9.5 3.3 2.0 3.49 18.5 8 . 0  5.0 16.3 3.7 19.7 22.7 19.9 
All% ------------ .78 1.8 .74 .37 .71 4.7 2 . 1  1.7 4 . 4  1.5 3 .1  3.7 3 .1  
F e z 4  ------------ .54 .85 .49 .49 ------ 1.02 .84 .64 1.72 .64 1 .1  .56 1.6 
MgO------------ ------ ------ ------ ------ .33 ------ ------ ------ ------ ------ ------ ------ ------ 
CaO------------------- ------ ------ ------ 48.33 ------ ------ ------ ------ ------ ------ ------ ------ 
PIOs ------------ 35.6 32.1 35.4 36.4 '33.89 26.8 33.3 34.6 28.8 36.2 28.5 26.8 28.5 
v--------------------- ------ -,---- ------ .20 ------ ------ ------ ------ ------ ------ ------ ------ 
cr-------------------- ------ ------ ------ .05 ------ ------ ------ ------ ------ ------ ------ ------ 
e g a n i c  m a w  ------ ------ ------ - ----- ------ ' 4 .42  ------ ------ ------ ------ ------ ------ ------ ------ 
Ignition loas -------- 6.31 5.81 5.68 5.22 '2 .13  1.12 5.76 5.94 8.64 - - .- . - -. . 

5.66 4.70 6.28 4.38 ----- - -. . - - -~ ~~ - .. --. .---- 

Total -------- C45.31 C50.11 C46.61 C44 .51  C93.551 C58.71 C50.01 C47.91 C57.91 C47.71 C57.11 C60.01 r 5 7 . 5 1  

- - 
lgntnon lou -------- 3.18 4.42 2.16 19.80 8.88 6.62 6.80 9.36 5.82 - - . - - . - . - . . . - . -. - - .- 8.94 9.80 11.32 - - 6.50 - -. - - 

Total -------- C51.81 C54.31 C48.41 C59.11 C51.21 C53.83 [59.4] CSB.41 [53.5]  C59.21 C58.91 C56.41 C47.91 - -- ---- ---- _-- .=- - --.- . - -- - * - ---- - - - --- -- - --------- - - - -- - - - -- -- - -- - - - - -- 
pp -- -- - -- - - - - Id.ho-Continued . -- _ _  -_ --- - -- __-- 
- 2??- 21%_ - __  21? - - 212 -..g3 _ _ 214 __ 215--- 216 _- 'el 218 219 2?0--2L 

-- 11P15-83- -EP15:84 11Pl5-85 llP15-86- 1lP15-81 1lP15-88 llP15-89 llP15-90 l lPl5-92 llP15-93 11P15-94 11P15-95 11P15-96 
Acld ~nsoluble ------ 14.7 24.6 5 .1  13.0 15.4 20.5 20.1 21.1 12.0 20.5 2.0 2 .8  16.6 
~ 1 ~ 0 ,  ----------- 2.6 1 .9  
FyOs ----------- .48 .18 
PzO, -- ---------- 32.2 32.0 
Ignition loss ---- --- 5.74 5.24 - - - - - - . 

Total ------- C55.11 C64.21 
-- . . -. --- . - . . - -. - .. . . . . . . - . -. . . - . . . 

'sic+. 

1 . 1  2.2 3 .6  3 .1  3 .4  3.8 2 .6  2 .6  .51 1 .9  2 .6  
.38 .63 1.94 .85 1.15 1.24 .80 1.33 .51 .85 1.15 

38.3 32.2 28.5 27.2 27.1 25.8 30.1 27.0 37.1 35.8 30.6 
3.34 10.02 8.10 8.88 8.84 9.88 9.28 - - -. - . . 6.74 4.96 7.92 4.60 

-- --- - .  - - - - - --- 
C46.21 C58.01 C57.51 ~ 8 0 . 0 1  C60.61 C61.81 CM.81  C58.21 C45.11 C49.31 C55.61 
- - -- -- - - - - - -- - - - - - -- -- - - . . - . - .- - - . . -- . 

'~alculatrd from r e p a e d  P, or C .  ' ~ 9 .  

Spectrographic analyses 
[ B = 1-10 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. Elements looked for but not detected: Li.8e .Sc.As. 

Rb,Nb,Sb ,Te .Cs,Pr ,Nd.Sm ,Eu.Gd.Tb,Dy .Ho,Er,Tm,Lu,Ta .W .Pl.Au.Tl.Bi; additional elements looked for but not detected: samples 110-172. 199-208: K.Hf.Th; samples 
209-217: Ce]  

- 170 171 172 199 201 202 203 204 205 206 201 208 209 210 211 212 213 214 215 216 211 
B ............................... ND ND ND ND ND ND ND F ND ND ND ND ND ND G ND G G G G G G 
Na ............................. D D D D D D B  D D D D  D D  B D D D D D  D D D 

Mg ............................. E E E D D D D  D D D D  D E  D D D D D D  D D D 
Ti ............................. E E E E E E E  E E E E  E F E E E E E E  E E E 
V .............................. D D E  E E E E  D E  E E  E E  D D D D D D D D D  

Cr .............................. D D D E E E E  E D D D D E E E E E E E E E E  
Mn ............................. E E E E F E N D F  F E F  F E  F F F F E F  F F F 
Ni ............................. E E E E E E E  E E E E  E E  E E E E E E  E E E 
Co -------------- --------- ND ND ND ND ND ND E ND ND ND ND ND ND ND NU ND ND ND ND ND ND ND 
CU ............................. F F F F  F F F  F F F F  F F  E E E E E E  E E E 

Zn ............................. E E N D E  E E E  E E E N D N D N D E  E E E E E  E E E 
Ga ............................. ND F ND ND ND ND ND ND ND F ND ND ND F ND ND F F F F F F 
Sr ............................. D D D D D D D E  D D E  E E  E E E E E E E  E E  
Y .............................. E E E F  F F E E  E E E  E E  E E E E E E  E E E 
Zr ............................. F F F F  F F F  F F F F  F F  F E E E E F  F F F 

Mo ............................. F F F ND ND F F G F F ND ND F ND ND ND ND ND ND ND ND ND 
Ag ............................. G G G G G G N D G  G G G  G N D G  G G G G G G G G 
Cd --------------,-------------- E N D N D E  E E E  E E E N D N D E  E E E E F  E E E E 
Sn ............................. ND ND ND ND ND ND ND F ND ND ND ND ND F F F F ND F F ND ND 
Ba ............................. F E F F  F F F  E F F F  G F  E E  E E E E  E E E 



ANALYSES OF SAMPLES 

Spectrographic analyser-Continued 
- -- - - - .- - 

-- - --- - - --- - 170 1lr ~ % J ~ z o ~ - ~ ~ o ~  -203 204 205 - ~ 6 2 0 7 - 2 0 8  ! 0 9 _ 2 1 0 ~ 1 1 2 - 3 ~ 3 - ~ W ~  215 TIC-- 
La ---,--,----------------------- E E  E E E E E  F E E  E E  E F F  F E E E  E E  E 
Yb ----,-,----------------------- G G  G G  G G G  G  G G G  G  G G  G G  G G  G G  G  
Pb .............................. ND ND ND ND ND ND E F F ND ND-ND ND F F F F F F F F 
- - - - - -- .. - - - F--..- - 

DESCRIPTIVE NOTES 

[Undernored page numbers in reference indicate source of analysis] 

Idaho-Continued Id&-Continued 

170- 172. Caribou County. Permian, Pbaphoria Formatioo, Meade Peak Phosphatic 
Shale Member. Sec. 24, T. 6 S., R. 42 E., North Wooley Rouge. 
( McKelvey and others. 1953a. p. 2, - 8 . )  Phosphate rock. Trmch 
sample. Index map, detailed measured aection. 

170. Sample 1305-WOM, 28.2-28.8 ft from top of member. 
171. Sample 1200-RLP. 27.0-28.2 ft from top of member. 
172. Sample 1202-RLP. 26.2-26.0 ft from top d member. 

173 - 178. County, formation, and member u in samples 170-172. Sec. 16, 
T. 6 S., R. 43 E., Rumusen Ridge, hoch Valley. ( Davidum and 
others, 1953, p. 2, 4, 24-26, 27.) Phosphate rock. Trench sample. 
Index map, detailed measured section. 

113. Sample 4288-KBK. 161.7-153.7 ft from top of member. 
114. Sample 4287-KBK, 150.2-161.7 ft from top of member. 
175. Sample 4288-KBK. 147.6-160.2 ft from top of member. 
176. Sample 4289-KBK, 146.4-147.6 ft from top of member. 
177. Sample 6071-RAS. Pharph.te rock a d  argillacsau phosphate rock. 

3.8-4.8 ft from top of member. 
178. Sample 6072-RAS. Phorplute rock, 2.2-3.8 ft from top of member. 

179- 182. County, formation, and member as in samples 170-172. NWf sec. 26. 
T. 7 S., R. 42 E., Wwdall Creek. ( O'Malley and oorhert, 1953, p. 2, 
9-11, 12.) Trench ample. ladex map. detailed mewred rection. - - 
179. Sample 1173-RAG. Mudstone and phmphate rock, 102.0-103.0 

ft from top of member. 
180. Sample $164-VM. Phaphate rock. 97.7-98.4 ft from top of 

member. 
181. Sample 1997-WOM. Phoaph.te rock, argillaceous, 12.0-13.2 ft 

from top of member. 
182. Sample 1998-WOM. Phosphate rock. 11.4- 12.0 ft from top of 

member. 

193- 198. County, formation, and member as in sampler 170-172. Sec. 2.4, T. I S., 
R. 43 E., Blackfoot Narrows. ( O'Malley and othen. 1953. p. 2. 13-16.) 
Trench umple. lndex map, detailed measured section. 

193. Sample 1859-WOM. Phmphate rock, 149.3- 150.2 ft from top of 
member. 

184. Sample 1969-WOM. Phosphate rock, argillaceous, foniliferous; 
16.8-19.5 ft from top of member. 

195. Sample 1060-WOM. Phorphate rock. 16.1-16.6 ft from top of 
member. 

196. Sample 1929-WOM. Waphate rock. 15.5-18.1 ft from top of 
member. 

197. Sample 1930-WOM. Phaphate rock, 14.8-15.5 ft from top of 
member. 

198. Sample 1945-WOM. Phosphate rock, 12.1-12.1 ft from top of 
member. 

199- 208. County, formation, and member as in samples 170-172. Sec. 6. T. 7 S., 
R. 44 E.. North ILumurren VaUey. ( McKelvey and others, 1953a. p. 2. 
10. 11-13, 14. 15.) Phmphate rock. Sample 202, phosphate rock and 
mudriooe; umple 205, phorphate rock, fosilifercus. Trench sample. 
Index map. detailed measured section. 

Sample 
199. 1318-RAH 
200. 1353-CEW 
201. 1355-CEW 
202. 1357-CEW 
203. 1368-CEW 
204. 1366-WOM 
205. 1392-WOM 
206. 1522-WOM 
207. 1523-WOM 
208. 1335-RLP 

Ft from top of member 
131.65-132.15 
115.60-119.60 
112.30-114.60 
110.60-111.50 
109.20- 110.60 
106.65-108.15 
92.75- 95.15 
21.2 - 25.3 
19.9 - 21.2 
11.2 - 12.5 

183 - 186. Cwnty, formation, and member u in samplu 170-172. Sec. I, T. 7 S., 208- 217. County, formation, and member as in samples 170-172. Sec. 9, T. 7 S., 
R. 43 E., Ballad Trench. ( Davidum and orben. 1863, p. 2. 4. 3.) R. M E., Rasmuvcn Valley. ( McKelvey and others, 1953a, p. 2, e, 
Phosphate rock. Trench sample. Index map, detailed meamred 19. 20.) Phorph.te rock. Sample 213, phosphate rock, fossiliferous. 
section. Trench sample. Index map. detailed measured section. 

183. Sample 4574-HWP, 4.3-5.1 ft from top of member. 
184. Sample 4576-HWP. 2.8-4.3 ft from top of member. 
185. Sample 4571-HWP, 1.8-2.8 k from top of member. 
186. Sample 4578-HWP, 1.1-1.8 ft from top of member. 

181. County, formation, and member as in samples 170-172. [T. 7 S., 
R. 43E.I. near Soda Springs. Ballad mine. Sample S70. ( h i g h .  1958. 
p. 2 1 . 2 .  24-26. figs. 1. 5.) General: Phosphate pellets in ground- 
mass of calcite, dolomite, and deuital mineral% fresh rock, black. dense. 
hard; weathered rock, brown. porous, soft; fosilifercus. Sample 2 ft 
below surface. Mineralogy, &-section description. lndex map. 

218 
188 - 192. County. formation. and member as in samples 170-172. N E ~  iec. 10. 

T. 7 S.. R. 43 E.. Little Long Valley. ( S w a m  and orhen. 1956, 
p. 2, 5, 23, 2.) Phosphate rock. Trench sample. Index map, 
detailed measured sectroo. 

188. Sample 7354-RPS. 114.5-179.0 ft from top of mcmber. 
189. Sample 7356-RPS, 168.2-174.2 ft from top of member. 
190. Sample 7358-RPs. 162.4-167.7 ft from top of member. 
191. Sample 1361-RPS. 149.4-153.4 ft from top of member. 
192. Sample 7398-RPS, 26.9-29.1 ft from top of member. 

sample 
209. 1449-WOM 
210. 1467-WOM 
211. 1189-WOM 
212. 1469-WOM 
213. 1485-WOM 
214. 1452-DFD 
215. 1453-DFD 
216. 1454-DFD 
217. 1466-DFD 

Ft from top of member 
103.9-105.0 
91.9- 94.2 
87.2- 91.9 
82.7- 86.7 
73.9- 77.1 
17.1- 11.6 
14.5- 17.1 
13.5- 14.5 
11.1- 12.1 

221. c au~ ty ,  formation. and member as in sampler 170-172. Sec. 28. T. 7 S.. 
R. 44 E., Kendall Canyon. ( O'Malley and others. 1953, p. 2 . 2 ,  21, 
22. 23.) Trench umple. Index map. dctailcd measured section. 

218. Sample 1538-WOM. Phosphate rock, argillacecus, fosilifercus; 
144.9-14S.4 ft from top of member. 

219, Sample 1604-WOM. Phmphate rock, 14.5-15.1 ft from top of 
member. 

220. Sample 1608-WOM. Phosphate rock, 10.5-11.0 ft from top of 
member. 

221. Sample 1612-DFD. Phosphate rock, 8.9-9.7 ft from top of member. 
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Table 21.-Analyses of samples from Idaho of phosphate rock or nodules containing 21.1 percent a more P p s  (Group P) , special-rock category-Continued 

Chemical analyses- Continued 

Idaho-Continued 
222 223 224 225 226 221 228 229 230 231 232 233 234 

- l1P15-91 1lPl5-98 llP15-99 llP15-100 11P15-101 llP15-102 llP15-103 1!P15-104 1-W45-39 11P45-38 1!P45-40 l!P45-37 vP45-36 
Acid insoluble ------ 7.5 3.3 15.0 11.3 9.4 6.6 '6.0 '18.0 '20.67 '20.66 '7.10 '4.46 '23~43 
Al@$ ---------- - 
F-4  -- -- ---- -- - 
MgO------------ 
CaO------------- 
P'os - - - - - - - - - - - - 
v,------------- 
Cr -------------- 
Or~Snic matter ------ 
Ignition 10s -------- 3.46 10.22 

Total ------- CSa.51 C50.81 C55.01 C54.11 C53.51 L46.81 C98.01 L96.41 L92.191 [91.11] C97.991 C91.091 C97.141 -- - - -. - .. . -- 
Idaho-Continued 

235 236 231 238 2 3 9  240 241 242 243 244 2?!L- 246 247 

1lP45-30 1lP45-31 11P45-32 1lP45-29 11Pl5-105 1lP15-106 llP15-107 1lP15-$11 1Ip15-112 lIP15-113 11P154_4 11P155115 llP15-116 

Acid insoluble ------ '3.81 '6.00 '1.59 '13.00 14.2 11.1 12.2 20.5 20.1 24.8 15.5 11.5 5.6 

A114 ----------- .85 
Fe,q ----------- .49 
MgO ------------ 1.02 
CaO ------------- 46.15 
Na10 ------------ .I2 
KtO ------------- .I6 
yo------------- ------ 
P p ,  ------------ '27.09 
MnO ------------ .02 
so$ ------------- 2.33 
F --------------- 2.70 
v --------,----- .O8 
c r  -,------------ .06 
Organic matter ------ '1.17 
Ignition 1- -------- '9.14 

Subtotal ------ 102.99 

Less0 ,-,-,------ '1.14 ------ ------ ------ ------ ----,- ----,- ------ ------ ------ ------ ------ ------ 
---A pp 

- 
Total ------- [lOl.85] L94.411 C98.271 C48.471 C58.41 C54.41 C55.41 C58.51 L66.31 L68.01 C51.11 C50.13 L45.41 -- -- --- 

- -. - --- - Idaho-CmtInued - - _-_ -- 
248 249 250 251 252 253 254 - 255 256 257 - 258 259 260 

-- llP15-117 llP15-118 llPl5-119 llP15-120 llPl5-121 1lP15-122 1lP15-123 llP15-124 1lP15-125 11P15-126 1lP15~121 11P15-128 1P15-129 
A c ~ d  ~nroluble ------ 16.6 6.9 10.4 18.9 8.6 16.5 14.4 5.1 14.6 6.7 11.7 3.2 16.1 
A114 ,---------- 2.2 3.5 1.7 2.8 1.3 2.2 2.3 .8 1.5 1.1 1.9 .I 3.2 

F e z 4  -- ---- -- -- - .95 1.1 .91 1.1 .58 1.1 1.2 .61 .97 .80 1.3 .58 .I 
PtOr -,-------,-- 28.3 33.0 31.8 21.8 33.1 29.4 29.6 34.0 30.6 33.9 31.6 36.1 26.9 
F --------------- 2.39 2.55 2.84 2.56 2.49 2.61 2.82 3.27 2.91 3.23 3.04 3.65 2.55 
Ignluonlos ,------- 6.46 5.24 5.96 6.16 6.16 6.18 1.38 6.18 5.02 5.22 5.22 4.18 9.9 - -- --- 

Subtotal ------ 56.90 52.89 53.61 59.92 52.23 58.05 51.10 50.56 55.66 50.95 54.16 49.01 59.95 

'Calculated from reported P. C ,  a F. 

' Organic carbon. 
' ~ t  1.000'C. 

Spectrographic analyses 
[ D = 0 .I-1 percent. E = 0.01-0.1 percent. F = 0.001-0.01 percent. G =<  0.001 percent. ND = not detected. Elements looked f a  but not detected: C O . G ~ . A S , N ~ . S ~ . T ~ . W  .Bi. 

Additional elements looked fu but not detected; samples 239-241: Li.Pf ,A": umple, 249-247: Sc,Te,Cs,Sm.Tb,Dy .Tm ,YbbT1: sampler 248-252. 255-259: Li.Sc.Rb .In, 
Te.C$.Pr.Nd .Sm .Eu,Gd,Tb , D y  ,Ho.Er.Tm .Lu .YbPt ,AuT:  sample 260: ~ i , G e . I n , P t . ~ u , H g l  

228 229 239 240 241 243 244 245 246 247 248 249 250 251 252 255 256 251 258 259 260 

Be ............................... ,--- --- --- ND ND ND ND ND ND ND ND ND ND G G ND ND G ND ND ND ND 

B ............................. - ---- E E F F  F F  F F  F N D F F  F F N D F  F F N D F  F 

Na ----,------------------------- C C E D  E D D D  D D  D D D D  D D  D D  D D D 

Mg ....................................... D D  D D  D E  E E  D D  D D D D  D D D D D  

Ti ................................. D D E E  E E E E  E E  E D E E  E E E E  E E E 

V ----------------------------,-- D D D E  D D  D E  D D  E E E E  E E E E  E E D 



ANALYSES OF SAMPLES 245 

Spectrographic analyses--Continued 

228 229 239 240 241 243 244 245 246 947 
C L  -,,-,--,,,----,,-,-,,,,------,,,, D D  E E  E D D  D D  D 
MII ,--,,-,,,,,--,,-,,--------------- F C F F F F  F E F  F 
NL ,-,,--,--,-,--------------------- E E E E  E E  E F F  E 
Cu ,,--,-,,-,------,---------------- F F G G  G E  E F F  F 
Zn ---,,,--,,-------,-------------,- E E E E  E E  E E F  E 
Sr ,---,,,,-,,----------------------- E E F E E E E D D  E 
Y,-,,,,---,,----,--------------,---,-- --- --- --- --- E E F E E 
Zr ,--,-,--,,,,,-,,,-,---,---------- F F F F  F F  F F F  F 

249 250 251 252 255 256 257 258 259 260 
E D D D D D  D D D E  
E F F F E E  F E F F  
E E E F F F  E E E E  
E E E E E E  F F F G  
E F F F F F F F F E  
D D D D D D  D D D E  
E F F F F F  E E E - - -  
E E E E E E  E E E E  

Mo ,---,,---,---,,--------------,-,- F F F F F N D F  N D N D N D F  F F F F F F F F F F 
Ag ,-,-,----,,---------,,-------,-,-, G G  G F  F G G  G G  G G G G G G  G G  G F 
, E E N D N D N D E  E E F  F E  F E E E E F F F F ND 

Sn ----,,,,,,------,,------------,-- --- ,-- ND ND ND ND ND ND ND ND ND F F F F F F F F F ND 
Ba ,,--,-,--,,,---,,-,-------------- E E E E  E F  F F G  F E E  E E E E E  F F  F N D  
Ld ,---,--,-,-,,,-,-,------,--------,--,--,,----,-- F E  F E  E F  E F F F F F  E E  E - - -  
Pb ,--,,--,-,,-,--,,,--------,------ E E ND N D N D  E E N D N D  N D E  F E E F F F E E F ND 

DBCRIPTIVE NOTES 

[Undencued page numbers in reference indicate source of analysis] 

Idaho-Continued Idaho-Continued 

222 - 227. Caribou County. Permian. Worpbria Formatiou. Meade Peak Phosphatic 240. Sample FCA-75-47. Phcspbte rock. 175.75-177.15 ft from top 
Shale Member. T. 7 S.. R. 44 E. ( O'Malley and others. 1953, p. 2, of member. 
17-19. 2 2 3 . )  Phosphate rock. Trench sample. lrdex map, detailed - 241. Sample FCA-77-47. Phosphate rock. 171.45-173.25 ft from top 
measured wction. of member. 
222, 223. Sec. 28. Kendall Canyon. 242. County. formation, member. map,  and sectiom as in samples 222-227. 

222. Sample 1613-DFD, 8.3-8.9 ft from top of member. Sec. 1. T. 8 S., R. 43 E.. Caldwell Canyon. ( McKelvey and others, 
223. Sample 1617-DFD. 4.9-6.1 ft from top of member. 1953b. p. 2, 4, 11-5 pl. 1.) Phosphate rock, argillaceau, 93.80- 

224 - 227. Sec . 31. North Dry Valley. 95.70 ft from top of member. Trench sample. Mineralogy. 
224. Sample 1657-WOM. Phosphate rock, fossiliferau, 243- 247. Councy. formation, and member as in samples 222-227. s E ~  sec. 23. 

25.1-29.5 ft from top of member. T. 8 S.. R. 43 E.. Johnaon Creek. ( McKelvey and others, 19531, p. 2, 
225. Sample 1682-WOM, 19.0-20.2 ft from top of - 32, 2-36. )  Trench sample. Index map. detailed m e a ~ r e d  section. 

member. 243. Sample VEM-477-47. Phosphate rock, argillaceous, 28.3-29.0 ft 
226. Sample 1685-WOM. 17.1-17.8 ft from top of from top of member. 

member. 244. Sample VEM-479-47. Phosphate rock, argillaceous, fouiliferw, 
227. Sample 1689-WOM. 15.1-15.6 ft from top of 26.7-27.3 ft from top of member. 

member. 246. Sample VEM-488-47. Phosphate rock, 22.3-22.9 h from top of 
228, 229. Counry. fmmnrion. and member as in $ampler 222-227. Sea .  2( ?), member. 

11( ?).T. 8 S.. R. 42 E. Aspen Range depoaitr. C d a  mine. 248. Sample VEM-490-47. Phosphate rock. 18.9-19.4 ft from top of 
Collector. A. L. Service. Field Nos. WSA-5, WSA-4. ( Mabie and member. 
Hen, 1964, p. 2, 3. 5, 7.8,  9. 12, 13, 58, 82, 83; Service and 247. Sample RAW-56-47. Phosphate rock. 14.2-14.8 ft from top of 
Popoff, 1964. p. 6. 11. 12, 28. 91-33. 63.) Index map, compo- member. 
sitional clauification triangle. Physical properties, beneficiatiw tesu. 2-46 - 259. County. formation, and member as in sampler 222-227. N W ~  N W ~  
Possible ure: Agricultural, chemical, metallurgical. aec. 30, T. 8 3.. R. 43 E., Trail Canyon. ( McKelvey and others, 

230- 237. County. formation. and member as in samples 222-227. [Sccs. 2. 11. 1953a. p. 2. 21-23, 24-28, 2. 31.) Trench sample. Index map. 
T. 8 S., R. 42 E.] Cooda mine. ( h i g h .  1968, p. 21.22. 24-28. detailed measured section. 
29. 30. fig. 1.) Mineralogy, thin-sectiondescription. Index map. - 248. Sample RAH-183-47. Phosphate rock. 205.01-205.56 ft  from top 
230 - 234. General: When fresh. phosphatic dolomitic shale. black. of member. 

fine-grained, dense, hard; when weathered, shale, brown, 249. Sample WOM-3181. Phosphate rock, 198.91-201.01 ft from top 
soft: fwiliferau; 17-24 ft h c k .  of member. 
230. Sample S13. Phosphate pellets. 4 ft above bottom 250. Sample VEM-178-47. Phosphate rock, 191.06-191.96 ft from top 

of bed. of member. 
231. Sample S14. Phaphate pelleu. 8 ft above bottom 251. Sample VEM-179-47. Phosphate rock, 189.66-191.06 h from top 

ofbed. of member. 
232. Sample S3. Phorphate pellet$. 8.5 fr above bottom 262. Sample VEM-180-47. Phorphate rock, 188.66-189.66 fr from top 

of bed. of member. 
233. Sample S16. Phosphate pellets, 16 ft above bottom 253. Sample LES-247-47. Phmphate rock and phorphatic calcareous 

of bed. mudstone. 186.11-186.61 ft from top of member. 
234. Sample S17. Phosphate pelleu. 20 ft above bottom 254. Sample LES-248-47. Phosphate rock, calcareous. and calcareoua 

of bed. phosphatic mudstone. 184.66-186.11 ft from top of member. 
235 - 237. General: Phosphate pellets in groundman of calcite. dolo- 255. Sample VEM-256-47. Phorphate rock. 19.76-20.36 ft from top 

mite, and deuital minerals; fresh rock, black. deme, hard; of member. 
weathered rock, brown. porau. wh; fouiliferous. 256. Sample VEM-259-47. Phosphate rock. 17.36-18.36 ft from top 
235. Sample Sl.  of member. 
236. Sample S10. 257. Sample VEM-263-47. Phosphate rock, conrains phosphatic 
231. Sample S11. limestone concretions, 16.46-11.06 ft from top of member. 

238. County. formation, and member as in samples 222-227. [Secs. 2. 11. 258. Sample VEM-264-47. Phosphate rock, 15.66-16.46 ft from top 
T. 8 S., R. 42 8.1, 8 miles north of town of Soda Springs. Conda mine. of member. 
( Caro, 1949, p. 282, 9; Runell, 1949, p. 279-281.) Phosphate rock, 259. Sample VEM-265-47. Phosphate rock. 15.06-15.66 ft from top 
avcrages 7.2 ft thick. Detailed columnar section$. Beneficiation tesu. of member. 
Possible use: Fertilizer. 260. County, formation. and member as in samples 222-227. N W ~ N &  sec. 10. 

239- 241. County. formation. and member as in samples 222-227. Sec. 13. T. 8 S., R. 44 E., Mabie Canyon. Spectrogramc analyst, 
T. 8 S.. R. 42 E. Conda mine. ( McKelvey and othen. 1935b. p. 1. D. M. Mortimer. Sample RAW-40-41. ( McKelvey and others. 1953b. 
2. 4. 25-28, 29, pl. 1 .) Mineralogy. Index map,  detailed measured p. 1, 2, 4,, 14-19. 24, pl. 1.) Phosphate rock, 184.6-186.1 ft from 
section. top of member. Trench sample. Mineralogy. Index map,  detailed 
239. Sample FCA-73-47. Phosphate rock, fossiliferoua. 178.60- measured section. [For other analyses from same meaarred sectial see 

180.20 ft from top of member. sample 114. group B and samples 261-284. this group.] 



Table 21.-Analyses of samples from Idaho of phosphatejock or nodules containing 21.1 percent or more P P 5  (Group P) . special-rock category-Continued 

Chemical analyses-Continued 

-.. -- -~ ~ -- ... - . -. -. - ......... -- . 

Acid insoluble ------ 23.4 19.8--14.1 6.8 15.2 14.7 17.8 24.4 14.9 12.0 24.2 18.5 14.0 
Alto, ------------ 4.1 2.5 2.5 1.3 2.4 2.2 2.8 5.1 3.3 2.4 4.2 3.8 2.7 
Fe&---- -------- 1 . 3  1.3 .9 .8 1.1 1.0 1.5 1.8 1.4 2.4 1.6 1.2 1.1 
PIO, ------------ 23.1 26.2 28.7 32.5 27.7 28.6 26.1 21.7 24.3 32.2 21.2 23.9 26.8 
F -------------- 2.16 2.50 2.47 3.30 2.48 2.86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ignition loss ------- 11.0 10.0 9.4 8.8 10.8 10.3 11.1 14.3 17.9 3.3 16.5 15.5 14.8 

................................................... - - 

Subtotal ----- 65.06 62.30 58.07 53.50 59.68 59.6ti ------ ------ ------ ------ ------ ------ ------ 
L ~ S J  0'----------- .91 1.05 1.04 1.40 1.04 1.20 ----------------------------,------------- 

............ . . 

Total ------- C64.21 C61.21 C57.01 152.11 C58.61 C58.51 C59.31 C67.31 C61.81 C52.31 [67.7] C62.91 i59.41 
............ .............. .. .- -- -- .. -- . - .. . . . . . . . . .  .. --- . . . .  . . . . . . . .  . . . . . . . . .  . . ....--..----..... 

Idaho<wtinued ....... - ........ 
2 8 3  

- - -~ 

274 275 277 278 279 280 282 284 216 - -  8 .  . .  285 . 286 

-- 11P15-144 11P15-45 '11815-146 11P15-147 llP15-14-5-149 llPl5-150 llP_5-151 11P15-152 llP15-153 11P15-154 llP15-155 11~15-156 
Acid insol&le ------ 22.6 9.8 11.2 17.8 14.4 4.5 11.9 9.8 5.0 3.5 1.8 ' 5 . 0 - - 6 . 9  
AlzQ ----------- 4.8 2.4 2.3 3.8 3.1 1.6 2.1 1.8 .8 .8 .7 1.1 1.5 
F-0, ----------- 1.7 .8 .9 1.1 1.2 - 5  .9 .7 .5 .4 .5 .6 .8 
CaO------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 48.1 46.2 
IhO------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ '.I '.8 
PtO, ------------ 20.9 28.4 25.9 23.8 26.5 34.0 31.5 32.7 37.1 36.7 37.7 30.9 30.0 
F  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.83 3.54 3.17 3.27 3.72 3.90 ------ 3.37 3.33 
Vz05 ------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .15 .16 
Ignition loss -------- 18.5 14.9 

- 
18.7 15.8 11.8 8.0 6.6 5.8 -- - - - - -- --- -- 3.5 4.4 3.2 8.5 7.5 

....... .. .. .. ~ -- 
Subtotal ------ ------ ------ -,---- ------ 59.83 52.14 56.17 54.07 50.62 49.70 ------ 98.42 97.19 

Less0 ----------- ------ ------ ------ ------ '1.19 '1.49 '1.33 '1.38 '1.57 '1.64 ----,- '1.42 '1.40 
---- -. .- - - - . - -- - ....... ........................ .............. 

Total ------- C68.51 C56.31 G59.01 C62.31 C58.61 C50.61 C54.81 C52.71 C49.01 C48.11 C43.92 C97.01 C95.81 
.......- ........... .. . . - . .. ....... -- ...-... ..................................... - -- - - -- -- -- -- - - - - - - --- = __ -- 

Idaho-Cmtinwd ..................... .- -. ............... ........ 
296 - 

.- - . - - 

287 288 289 290 291 -. . -- ... ............... ........................ 293 294 295 292 297 -- 298 299 
--- - .-- ........ 1lP15-165 11P15-166 11P15-167 llP15-157.. llPl5-158 llP15-159 -11p15-_160 llP15-161 11P15-182_11l5-163 11P15-164 

Acid insoluble ----,- '6.0 '6.0 3.5 22.3 18.7 17.6 3.6 12.7 17.5 '4.3 3.2 18.2 2.3 
AlzQ --------,-- 1.2 1.6 1.47 4.10 3.60 3.35 1.34 1.84 2.98 .70 .85 3.5 .85 

Vt06 ------------ .27 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Organic matter ------ ------ '2.7 ------ ------ ------ ---.--- ------ ------ -,---- '2.7 ---A_- -- -- - - ------ 
Oil------------- ------ ".lo ----,- ------ ------ ------ ------ ------ ------ '.I0 ------ ------ ------ 
eU,------------- ----,- ' . ~ l o  '.008 ' . ~ l o  '.012 ',012 '.019 '.016 . .~ lo  ' . ~ l o  '.014 ------ ------ 
lgnition l a  -------- 7 .I U2.21 6.40 13.50 15.70 15.00 3.15 2.80 4.50 u1.26 5.55 14.66 5.13 

. - - -- . - . . - -- - .... ....... - 
Subtotal ------ 98.39 100.59 ------ ------ ------ ----,- ------ ------ ,--,-- 101.58 ------ ----,- ------ 

LcmO ----------, '1.36 '1.36 ------ ------ ------ ------ ------ ------ ------ '1.49 ------ ------ ------ .. ..................... -- .... 

Total -----,-- L97.01 'C99.21 C46.42 C65.01 C63.71 C62.61 C45.51 [50.71 C55.61 C100.11 C45.91 C62.11 C45.31 - - ... -. .... <=- ~-=-.=-.-:- --- -. = A:.T.-..-.Tr.-L --- . ---=-----.- - -. 

'~alculated from repated F. 
'~nroluble. 
' ~ t  105T. 
' ~ i q .  
' ~ a a l  iron. 

' ~ a a l  water. 
'230'-500°C. 
'Oil by distillation at about 

500° C; distillate weighed. 

'Radiomeuic determination. 
B.A. McCall. 

'Uranium (Mwtgomery and 
Cheney, 1967, p, 48, 49. 51). 

"cq. 

Specuographic analyses 
[ D  ~ 0 . 1 - 1  percent; E =O.Ol-0.1 percent; F = 0.001-0.01 percent G = < 0.001 percent; ND = not detected. Elements looked for but not detected: Li.Be.Co.Ga.Ge.As.NbNbCddln, 

Sn.Sb,Ba,Ta,W . P ~ , A u , H ~ . P ~ . B L ]  
- 

261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 264 
L ------,--------------- F  F  F  F  F  F  F F F  F  F F  F F  F  F F F  F  F F F  F F  
Na ..................... D D D D E  D E D E  D D E  E E  E  E E E  E  E E E  E D  
t+:g -----,------------,-- D D D D D D D D D  D D D D D  D D D D  D D D D  D D  
Ti ----,-,--------------- E  E E  E  E  E  E E E  E  E E  E E  E E E E  E E E E  E E  
V -------,-------------,- D  D  D  D  D  D  D E  E  E  D D  D D  D  D D D  D  D D E  E  E  
CI ...................... E E  E  E  E  E E D E  E  E E  E E  E  E E E  E  E E E  E E  
Mn ------------------,-- F  F  F  F  F  F  F F F  E  E E  E E  E  E E F  F  E E F  F E  
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Spectrographic analyses4ontinued - .  

261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 
Nl----------------,----- E E E E E E E E E  E E E  E E E E  E E  E E  E E  E E  

CL --,------------,----- G G G G G G G G G  G G G G G  G G G G  G G G G  G G  

ZL ---------------,----- E E E E E E E E E N D E E  E E E E  E E  E E  E E  E E  

Sr E E E E E E E E E  D E D D D D D D E  E E E E  E F  

Zr ---,------------,----- E E E E E E  E E E  E E E  E E E E  E E  E E  E E  E E  

Mo ..................... F F F  F F F E F F  F F F F F F F  F F  F F F F  F F  
F F F F F F F  G G G G G G  

Specuographic analyses of samples 288.296 

[ Elements looked for but not detected: Li,Ge .Rb.Nb.Ru.Rh,Pd ,In.Sn.Te ,Cr.Ce ,& 
288 296 

AL ----- .006 
GL ----- 0.001 < 

S e  ----- ,0005 
Sr ------ .I .I Cd ----- . O 1  Yb ----- .0003 ,0003 
Y ------ .03 

-- 
288 296 

8 ------- < .005 < .005 
6% ------ 0.0001 < 0.00005 

Sc ------- <.0005 <.0005 
V ------- .03 .1 
Cr ------- .1 .3 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Idaho-Continued Idaho-Continued 

261 - 284. Caribou County. Permian, Phosphoria Formation, Meade Peak Phosphatic General: Phosphate rock, black, blackish-brown, dark-brown-gray. 

Shale Member. N W ~ N E ~  sec. 10, T. 8 S.. R. 44 E.. Mabie Canyon. Milleralogy. T o ~ a g e  estimated. M e x  and geolog~c maps, geologic 
Spectrographic analyst, D. M. Mortimer. ( McKelvey and othen, 1953b, sections. Possible use: Fertilizer. 

p. 1, 2, 4, 14, 9, 16, 17-19, 24, pl. 1.) Phosphate rock; sample 274, 
phosphate rock and mudstone. Mineralogy. Trench sample. Index 285. Trench K, sample 4. Phosphate rock, 1 ft 5 in. thick. 
maps, detailed measured section. [For other analyses from same 286. Trench K, sample 2. Phosphate rock. 1 ft 6 in. thick. 
measured section see sample 114, group 8 and sample 260. thit grwp.] 

287. Trench J, sample 2. Phosphate rock, 2 ft 2 in. thick. 

sample Ft from top of member 
288- 297. County. formation, and member as in samples 261-284. ~i sec. 21, 

261. RAW-43-47 181.2-182.9 T. 8 S.. R. 45 E., Timber Creek. ( Sheldoll and others, 1953, p. 2 , 2 ,  

179.2-181.2 
6-8; Montgomery and Cheney, 1967, p. 2, 39, 40. 48, 2, 51, pls. 2, 

262. RAW-44-47 - - 
3.) Trench sample. Tonnage esomated. Index and geologic m a p ,  

263. RAW-46-47 177.1-179.2 geologic sections, correlated columnar recttons. derailed measured 

176.2-177.1 
sectlon. 

264. RAW-47-47 

265. RAW-58-47 172.3-173.7 288, 289. Sample 5704-MAW. Phosphate rock, 189.1-191.0 ft from 

170.7-171.5 
top of member. General mineralogy. 

266. RAW-60-47 
288. ( Gulbrandsen. 1966, p. 770-773. table 1 . )  

267. VEM-317-47 161.7-162.9 

149.4-150.0 
290. Sample 4437-RAS. Phosphate rock, argillaceous, 50.1-52.4 

268. RMC-99-47 
ft from top of member. 

269. VEM-362-47 116.2-116.9 291. Sample 4438-RAS. Phosphate rock, argillaccws, 48.9- 
270. VEM-372-47 107.3-108.3 50.1 ft from top of member. 

271. VEM-421-47 47.4- 48.4 292. Sample 4439-RAS. Phosphate rock, argillaceous, 47.0-48.9 

272. VEM-423-47 45.8- 46.5 
ft from top of member. 

293. Sample 4443-RAS. Phosphate rock. 39.7-40.6 ft from top 
273. VEM-424-47 45.1- 45.8 

of member. 
274. VEM-426-47 43.5- 43.9 

294. Sample 5208-RGW. Phosphate rock. 33.5-35.4 ft from top of 
275. VEM-427-47 42.2- 43.5 member. 

276. VEM-47-8-41 41.2- 42.2 295. Sample 4452-RGW. Phosphate rock. 28.7-29.9 ft from top of 

277. VEM-429-47 39.4- 41.2 
member. 

38.5- 39.4 
296, 297. Sample 44S3-RGW. Phosphate rock, 27.4-28.7 ft from top of 

278. VEM-431-47 
member. General mineralogy. 

279. VEM-432-47 37.1- 38.5 
296. (Gulbrandsen. 1966. p. 770-773, tablei . )  

280. VEM-438-47 33.1- 34.3 

281. VEM-440-47 31.9- 32.7 298. 299. Cwnty. formation. and member as in samples 261-284. S& S& sec. 31. 

282. VEM-444-47 27.8- 28.5 
T. 8 S.. R. 45 E.. South Stewart Canyon. ( Sheldon and others. 1953. 
p, 2. 9.10-13.) Trench sample. Index map. detailed measured 

283. VEM-445-47 27.3- 27.8 secrion. 

284. VEM-446-47 26.8- 27.3 
298. Sample 4125-JDW. Phosphate rock, argillaceous. 46.20-51.20 

ft from top of member. 
285 - 287. County, formarlon, and member as in samples 26f-284. [T. 8 S.. 

R. 44 E.], north of Georgetown, near Slug Creek, Deer creek-wells 299. Sample 4127-JDW. Phosphate rock, 40.10-42.20 ft from top of 
can yo^^ area. ( Dein, 1949, p. 62, 64, 83, 85, 92, 94, pl. 5.) member. 

2 8 8  296 

Ni ------ .03 . O 1  
ML ----- 0.003 0.001 

Co ------ <.001 <.001 
CL ----, .003 . O 1  
ZL ----- .03 .03 
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Table 21.-Analyses of samples from Idaho of p h a p h t e  rock or nodulu conuiolog 21.1 percent or more P P S  (Group P) , special-rock category-Continued 

Idaho-Contmued 
300 30 1 302 303 304 305 306 307 308 309 3 10 311 

- - -- - - - - 
3 12 

11P15-168 11P15-169 11P15-170 1lP15-171 11P15-234 11P15-235 llP15-236 1lP15-237 11P15-238 11P15-239 11P15-240 11P15-241 

Acid insoluble ------ 20.7 9.1 8.6 4.0 '4.6 1.5 23.4 13.0 22.0 22.5 22.2 16.1 8.7 

H*O+ -- -- -- -- -- -, , -- --- --- -- - ------ 
yo- --,,---- - --- ------ ------ ------ 
Ti% ------------ ------ ------ ------ 
P@, -,,--------- 26.9 33.2 34.4 
so, ------------------- ------ 
Th-------------------- ------ ------ 
(kganic matter --,--, ------ ------ ------ 
Oil---------,---------- ------ ------ 
eU-------------------- ------ ------ 
Ignition loss -------, 5.75 5.12 2.88 

Subtotal -- -, -, - ---- - ---- -- - -- --- 
Less 0 -- -- -- -- --,- --- -- - -- -- -- - ---,- -- --,- '1.42 ,-,--- -- -- ,- ---- -- ,- -- -- ------ --,-,- ------ ---,-- 

--- Idaho-Continued 
313 314 315 316 317 3 18 319 320 321 _- 322- 323 324 -- 325 

11P15-242 l l m 2 4 3  11P15-244 llP15-245 11P15-246 m15-247 llP15-248 llPl5-249 11~15-250 ilp15-25111p15-252 11~15-112 
Acid insoluble ------ 1.2 6.0 8.0 6.4 9.6 13.4 18.0 '7.1 4.9 2.8 2.8 21.1 21.0 
AlrQ ,----------. .77 1.1 1.4 .I8 1.5 2.5 3.2 1.2 1.2 1.5 1.2 2.8 3.4 
FyO, .44 .I2 .38 .23 .59 1.07 1.32 '.52 .50 .61 .82 1.24 1.61 

b O +  --,--,-,--,------- ------ ----,- ------ ,----- ------ --,--- '1.3 ----,- ,----- ------ ------ ------ 
yo- ------------------ --,--- ------ ------ ------ ------ ------ .1 ,---,- --,,-- ----,- ------ ------ 
no, -------,,--------- ------ ------ ----,- ------ ------ ------ .os ------ ------ -,---- ------ ------ 
P@, --,-------- - 38.5 35.8 34.6 36.2 34.1 31.7 29.6 35.3 36.5 35.1 36.9 21.8 24.0 
SO, ------------------- ------ ------ ------ ------ ------ ------ .38 ------ ------ ------ ------ ------ 
F---------------,---- ------ ----,- ------ ------ ----,- ----,- 3.55 ------ ------ ------ ------ ------ 
V,------------- ------ ------ ------ --_--- ------ ------ ------ ------ ------ .------ -----_ ------ .08 
Organicmatt------- ------ ------ ------ ------ ------ ------ ------ '1.0 ------ ------ ------ ------ ------ 
Oil-------------------- ------ ------ ------ .,----- ------ ------ =.lo ------ --,-,- ------ ------ ------ 
eU -------------- '.OM '.011 '.013 '.018 '.el2 '.012 ' . ~ l o  '.011 '.011 '.011 ' . ~ l o  '.OIO '.006 
t i n  1 2.10 2.16 

--- 
4.26 3.08 3.22 3.36 3.56 '1.15 2.56 

. - -- - 5.96 4.08 4.08 13.62 

Subtotal ---- -- ------ -- ---- ------ ------ ------ ------ ------ 102.44 ------ ------ ------ ------ ------ 
LessO- ------ ---------- -- ---- ------ ------ ------ ------ ------ '1.49 ---,-- --,--- ----,- ------ ------ 

Total --,----- C43.61 C46.41 C48.61 LJ6.71 C49.01 C52.01 C55.71 C101.0] C45.71 C46.61 C45.61 ~C51.01 C63.71 - - - - -- 

-- Idaho-Continued 
326 327 328 329 330 331 332 5'5- 334 335 336 331 338 

llP15-173 llP15-174 11P15-175 11P15-176 llP15-177 11P15-178 llP15-179 llP15-180 llPl5-181 11P15-182 11P15-183 11P15-184 
Acid insoluble ------ 16.5 15.8 4.6 5.8 4.7 8.0 13.5 4.4 2.3 '17.9 18.1 23.2 19.1 
Al&+ ------------ 3.3 3.4 1.3 1.4 1.1 1.3 1.2 1.4 .44 2.6 3.1 2.8 2.1 
FyQ ----- ------- 1.34 1.43 .45 .54 .50 .56 .63 .67 .16 '.86 1.2 1.7 1.1 
Mgo------------------ ------ ------ ------ ------ ------ ------ ------ ------ .16 ------ ------ ------ 
CaO ------------ - ------ ------ ----,- ------ ------ ------ ------ ------ ------ 45.1 ------ ---A_- ------ 
N*O ------------------ ------ ------ ------ ------ ------ ------ ------ ------ .I2 - - -- - - - - - - - - - - - -- - 
K'O ------------------ ------ ------ ------ ------ ------ ----,- ------ ------ .53 -- ---- - -- --- ------ 
yo+ ------------------ ------ ------ ----- - ------ -,---- ------ ------ ------ '3.4 ------ ------ ------ 

- - 
F-------,---,-,------- ------ ----,- ------ ------ -,---- ---,,- ------ ------ 2.40 ------ ------ ------ 
V -------------, .1 .10 .08 .09 .01 .04 .04 .08 .06 ------ ------ ------ ------ 
Organic matter ---- -- ------ ------ -- ---- ------ ------ --,--- ------ ------ ------ '3.2 ------ ------ ------ 
oil  .................... ------ ------ ------ - - - - - - - - - - - - - - - - - -  ------------ "20 ------------------  
eU --------,,,--, '.011 '.011 '.018 ' .~IT l.022 ' .~IS l.011 '.011 '.010 '.006 ------------------  
Ignition loss -------, 9.94 13.86 5.42 1.22 3.80 2.44 2.12 7.04 3.60 '1.48 8.10 1.90 6.16 -- 

Lens0 ------------------ ------ ------ ------ ------ ------ ------ ------ ------ '1.01 ------ ------ --,--, 
Total-------- C58.21 C61.11 C41.21 C50.41 C46-11 C48.01 C50.11 C48.21 C44.41 C110.01 C51.01 [60.1] C51.91 

See following page for footnotes. 
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Specuographic analyses 

[Elements looked fa but notdetected: L ~ , G ~ . R ~ . N ~ , R ~ . R ~ . P ~ , I ~ , ~ ~ , T ~ ~ C ~ , C ~ , P ~ , S ~ , E U , G ~ , T ~ , ~ , H O , E ~ , T ~ , L ~ , H ~ , T ~ , W , R ~ . ~ ~ . I ~ . P ~ . A ~ . H ~ . T ~ ~ B ~ . T ~ .  ~h determined 
chemically iq aample 3041 

r B = 1-10 oercenf: D = O . l - 1  oercenf: E = 0.01-0.1 Dercent: F = 0.001-0.01 w c e n t :  G =<0.001 percent; ND= not defected. Elements looked for but not detected: Li ,co.Ge.A~. 

Be ----------,-- ND ND ND G ND ND ND ND ND NDSr 
B --,----,--,-- F F F F F  F F F F F Y  
Na -,-----,---- B B B B B  B B B B 
Mg -,---------- D D D  D D  E E E D  
K --,---------- B B B D D  B B  D B  
Sc --,,------,-- F F F F F  F F F F 

Foomoter of analyses on preceding page: 

---,----------------- F F F F F F F F F F 
-------------------,_ E E E  E E  E E E E  E 

B Z r  .................... E E E E E  E E E E  F 
E N b  .................... E E E N D N D E E  E E  E 
D M 0  --,----------------- F F F  F F  F F  F F  F 
F A g  ----------,--------- G G G  G G  G G  G G  G 

Ti -,-------,-- E E E E E  E E E E 
Cr -----,---,-- D D D D E  E E E D 
Mn ---------,-- F F E F F  F F F E 
Ni ------------ D D D  E E  E E  E E  
Cu ---------,-- E E E E E  E E E E 

'si9. 
' ~ o t a l  l o n .  
' ~ o t a l  water. 
4 2 3 0 0 - 5 0 ~ .  

E S n  ----------,--------- F F F F F  F F F F  F 
E B a  ----------,--------- E E E E E  E E E E  E 
F L a  -------, --,--------- F F E F F  E E E E  E 
E H o  .................... F F F  F F  F F F F  F 
E T m  ------------------- E D D  E E  E E E E  E 

'oil by distillation at about 
500%. distillate weighed. 

'~adiomeuic determination 
by B.A. McCall. 

' ~ ran ium ( Montgomery and 
Cheney , 1961, p. 52-56) . 

'co*. 
'calculated from reported F. 

DESCRIPTIVE NOTES 

[Underscored page numbers in reference indicate source of analysis] 

Idaho-Continued Idaho-Continued 

300- 303. Caribou County. Permian. Phospboria Formation. Meade Peak Phosphatic 320. 321. Sample 5018-MAW, 20.5-21.5 ft from top of member. 
Shale Member. S&S& sec. 31. T. 8 S., R. 45 E.. South Stewart General mi~ieralogy . 
Canyon. ( Sheldon and others. 1953, p. 2, 2. 2- 13.) Phosphate rock. 320. ( Gulbraudsen, 1966, p. 110, 171, table?.) 
Trench sample. Index map, detailed measured section. 322. Sample 5017-MAW, 19.6-20.5 ft from top of member. 

323. Sample 5016-MAW, 18.1-19.6 ft from top of member. 
300. Sample 4128-IDW, 39.45-40.10 ft from top of member. 324. Sample 5014-MAW. 14.9-15.9 ft from top of member. 
301. Sample 4129-IDW. 38.55-39.45 ft from top of member. 
302. Sample 4137-IDW. 31.3-32.1 ft from top of member. 325- 334. County. formation, member. maps, and sections as in samples 304-324. 
303. Sample 4173-MR. 21.3-28.3 ft from top of member. S W ~  sec. 31, T. 8 S., R. 46 E., Pole Canyon. ( Sheldon and others, 

1953, p. 2. 4 - 1 7 ;  Montgomery and Cheiley, 1961, p. 2, 39, 40, 56, 
304 - 3'24. coulity. formation, and member as in samples 300-303. SG sec. 33, 59, pls. 2, 3.) Phosphate rock. Trench sample. Tonnage estimated. 

T .  8 S. ,  R. 45 E.. Lone Pine Spring. ( Sheldon and others, 1953, p. 2, 
20-23; Montgomery and Cvney ,  1961, p. 2, 39, 40. 52-55, pls. 2, 3.) - 325. Sample 4416-RAS, 29.3-31.9 ft from top of member. 
Phosphate rock. Sample 309, phosphatic mudstone and phosphate rock. 326. Sample 4417-RAS, 21.9-29.3 ft from top of member. 
Trench sample. Tonnage estimated. Index and geologic maps, geolog~c 327. Sample 4419-RAS. 24.1-25.9 ft from top of member. 
sectioa, correlated columnar sections. 328. Sample 4420-RAS, 22.8-24.1 ft from top of member. 

329. Sample 4421-RAS, 21.1-22.8 ft from top of member. 
304. 305. Sample 4520-RGW. 167.8- 169.8 f t  from top of member. 330. Sample 4423-RAS, 18.8-19.8 f t  from top of member. 

General mineralogy. 331. Sample 4424-RAS. 16.8-18.8 ft from top of member. 
304. ( Gulbrandren, 1966, p. 710, 711, tablc2.) 332. Sample 4427-RAS. 13.3-14.6 ft from top of member. 

306. Sample 4519-RGW. 166.9-161.8 ft from top of member. 333. Sample 4428-RAS. 12.4-13.3 ft from top of member. 
301. Sample 5105-RAS. 155.1-151.1 ft from top of member. 334. Sample 4429-RAS. 11.9-12.4 ft from top of member. 
308. Sample 5018-UPS. 143.0-144.0 ft from top of member. 
309. Sample 5075-RPS, 131.0-140.5 ft from top of member. 335 - 338. County, formation, and member as in samples 300-303. N& S W ~  sec. 29. 
310. Sample 5026-RAS. 40.2-42.4 ft from top of member. T. 9 S.. R. 43 E.. Swan Lake Gulch. ( McKelvey and othcrs, 1953b. 
311. Sample 5025-RAS, 38.2-40.2 fr from top of member. p. 2, 4, 42-44. 45, pl. 1.) Phosphate rock. Mineralogy. Trench 
312. Sample 5022-RAS. 34.0-35.5 ft from top of member. sample. lndex maps, detailed measured section. 
313. Sample 5021-RAS. 33.1-34.0 ft from top of member. 
314. Sample SOYO-MAW. 29.6-30.8 ft from top of member. 335. 336. Sample WOM-2890, 151.6-159.0 ft from top of member. 
315. Sample 5088-MAW, 28.5-29.1 ft from top of member. 335. ( Gulbrandsen, 1966, p. 170, 171, table?.) 
316. Sample 5086-MAW. 26.6-21.8 ft from top of member. 331. Sample WOM-2933. Phosphate rock. argillaceous, 
311. Sample 5084-MAW. 25.0-26.0 ft from top of member. fossiliferous; 151.1-152.1 ft from top of member. 
318. Sample 5083-MAW, 24.1-25.0 ft from top of member. 338. Sample WOM-2937. Phosphate rock, 141.2-148.5 ft from 
319. Sample 5081-MAW, 23.0-23.1 ft from top of member. top of member. 
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Table 21.-Analyr: of samples from Idaho ofph-hatelock or n@ule: containing 2 5  1 percent a mole w6 (Group P) . special-rak category-Continued 

Chemical analyler- Continued 
- - -- - - .- -. - - - .- - -. -- 

Idaho-Continued 
339 340 341 342 343 344 345 346 347 348- 349 350 351 

llP15-185 _ 1lP15-186 llP15-187 11815-188 llP15-189 llP15-190 llP15-191 11P15-192 11P15-193 11P15-194 11P15-195 11P15-196 
Acid inwluble ------- 21.7 '14.2 13.2 22.9 6.4 22.2 19.2 18.8 16.1 24.5 24.7 11.5 11.2 
A& ------------ 2.1 2.1 ------ 4.5 1 .o 4.1 2.9 2.5 3.4 5 .O 5.3 2.3 2.2 
F q 4  ------------ .80 I.84 1.27 .54 1.25 1.07 1.02 1.48 1.89 2.28 .84 .88 
MgO------------------- .82 ------ ------ ------ -,---- ------ ------ ------ ------ ------ ------ ------ 

eU-------------- ------ '.006 -,,--- --,--- ,,---- -,---, ------ -----; ------ ------ ------ ---em- ----I- 

Igaition lou -,------ 8.74 '7.25 ------ 6.46 6.02 5.70 6.54 6.12 13.88 12.86 9.34 5.72 12.48 - - . -. - - - - --- -- - . .- 
Subtotal ------ ------ 104.14 --,--- ------ 50.W ------ ---,-- ------ ------ ------ -----, -,---- ------ 

Less 0 ------------ ,----- '.82 ------ ------ '1.07 ------ ------ ------ ------ ------ --,--- ----,- ------ 
- - 

Total -------- C58.91 Cl03.31 [38.4] c60.51 148.91 C60.21 158.81 C57.01 C60.71 C66.41 C65.01 C52.01 C57.91 - 
- -- - 3.59.- - - - - 

352 353 3M 355 366 357 -a -_  ____-----_ 360 361___ 362 363 3'54 
llP15-197 llP15-198 llP15-IS9 ILPIS-2MIIlPl5-201 11Pl5-202 11P15-203 11P15-204 11P15-205 11P15-206-nP15-207 11P15-20 l l P l 5 - r n  

Acid inwluble ------ 8.0 20.5 20.0 15.7 14.6 22.6 13.1 12.9 5.0 7.9 9.4 14.5 24.8 

F--------- - - - - - - - - - - - -  ------ ------ ------ ------ ------ ------ ------ ------ 3.37 ------ ------ ------ 
Ignition lop ---- ---- 5.14 5.92 5.52 4.06 4.16 5.56 2.90 2.84 3.14 2.04 6.50 5.84 7.14 

LC-0- - - - - - - - - - -  ------ ------ ------ ------ ------ ------ ------ ------ ------ '1.42 ------ ------ ------ 
-- -- 

Total ,------- 149.01 C58.61 C58.11 153.81 C53.31 C60.51 C51.41 C51.51 C46.01 ' C48.01 C51.71 C54.11 C63.81 

-- 
ALSO, ------------ 6.7 3.6 2.1 5.6 2.8 1.6 2.7 2.4 4.4 2.0 5.2 4.4 5.2 

F g 4  ------------ .70 1.26 1.12 1.42 .83 1.28 1.2 1.66 2.60 1.13 1.75 1.58 1.68 
Pfls ,---------- - 28.5 26.7 29.2 27.2 29.5 30.8 33.5 31.6 27.6 35.3 28.1 23.1 21.4 
Ignition lop -- -- -- -- 7.26 6.34 6.34 4.78 4.64 3.94 3.02 5.02 4.18 2.20 3.94 13.1 13.8 

- .- -- -. - - --- -- - - -- - - - - - - --- - -- 
Total ------- - C60.81 C62.31 156.43 C60.71 C55.41 C53.83 C51.01 C52.81 C59.71 C47.31 158.41 C63.71 C67.11 
- -- -- -- -. - = -. . -.- - . - - - - -- - - - - - - - - - - .- - . - - - - -- -- - - - - - -- - - . - - --- - -  - - 

. - -- Idaho-Cmtinued -- 
378 379 as0 381 382 383 384 385 386 387 ~- 388 389 390 

1lP15-223 11P15-224 1lP15-225 llP15-226 1lP15-227 1lP15-228 11P15-229 llP15430 11P15-231 11P15-232 1lP15-233 11P15-258 11P15-253 . ---.. - -- ~ -. - - - 
Acid insoluble ------ 10.4 10.0 10.6 9.0 8.7 11.4 13.6 10.2 10.3 22 .8 7.1 ------ '3.40 

F--- - - - - - - - - - - - - - - - - - -  ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 3.59 2.88 
VIOS -- ---- ---- -- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .33 .06 
INt ion  lop -------- 5.88 4.70 4.98 4.24 5.30 4.98 9.34 8.04 6.02 5.98 4.26 "6.8 "4.8 

L e o 0  ----------------- ------ ------ ------ ------ ------ ------ ------ -,---- ------------ '1.51 '1.21 
-- - pp - - - - -- - - - - -- - - .... . - . - -- -- 

Total -------- C51.21 C49.81 C50.31 C49.21 C49.81 C50.91 C56.41 C51.81 C50.01 C61.01 C48.11 C91.21 C96.71 

' s i q .  
' ~ a t a l  iron. 
'T-I water. 
'23O"50O0C. 

' Oil by disillation at about 
500°C, distillate weighed. 

"diomeuic determination, 
by B.A. McC.11. 

'c%. "Ignition lou an approximate measure of 
'Calculated horn reported F .  organic matter content if rock does not con- 
' Insoluble. Uin carbonates (Lowell. 1952. p.  45) . 



ANALYSES O F  SAMPLES 

Spectrographic analysis 

DESCRlPTNE NOTES 

[Elements Looked for but nadetected: Li,Ge,Rb.Nb,Ru.Rh,Pd,1n,Sn,Te,Ca,CeePI,SmmE~UGddTb,~,Ho,ErTm,Lu,Hf,Ta,W,Re,Ol,~,Pf,Au.Hg.T1,Bi.Th] 

[Underscored page numbers in reference indicate source of analysis] 

340 
BL -------,- ---- <0.00005 
a -------------- <.005 
S c  ----------,-- <.0005 
v --,----------- .03 
C , .1 

Idaho-Continued Idaho-Continued 

340 
MIL ------------- 0.003 
Ni -------------- .03 
Co -------------- <.001 
Cu --,---,--,,--, . O 1  
Zn -------------- .03 

339 - 341. Caribou County. Permian, Phosphoria Formation, Meade Peak Phaphatic 
Shale Member. N& S W ~  wc. 29, T. 9 S., R. 43 E., Swan Lake 
Gulch. ( McKelvey and others, 1953b. p. 2, 4, 42, 43, 44, 45, pl. 1.) 
Mineralogy. Trench sample. Index m a p ,  detailed measured section. 

sample Ft from top of member 

340 
GL ---,--------- < 0.001 
AL ------------- <.001 
S c  ------------- .0007 
S r  -,-----,----- .03 
Y -------------- . O 1  

339. Sample WOM-2940. Phosphate rock. argillaceous. 142.6- 
145.5 ft from top of member. 

340, 341. Sample WOM-2998. Phosphate rock, calcareous. U.4- 
25.2 ft from top of member. 

340 
ZL -,,,--------- 0.003 
Mo ------------- .01 
Ag ------------- .001 
Cd ------------- .03 
Sb ------------- .0007 

340. ( Gulbrandren, 1966, p. 770-773, table 1.) 

340 
BL ------------, 0.01 
LL <.003 
Nd ------------- <.006 
Yb --------,-,-- .0003 
Pb --------,-,-- e.001 

342- 361. County, formation, and member as in samples 339-341. N W ~ S E ~  sec. 14, 
T. 9 S., R. 44 E., Dry Valley. ( McKelvey and othen, 1953a, p. 2, 
38, 2, 43.) Phosphate rock. Samples 353. 354, 357, phosphate rock 
and phosphatic mudstone. Trench sample. M e x  map, detailed 
measured section. 

Sample Ft from top of member 

347. RMC- 127-47 

348. RMC-128-47 

349. RMC-131-47 

350. RMC-132-47 
384- 388. County, formation. a d  member as in samples 339-341. N& N& sec. 20. 

T. 9 S.. R. 44 E.. north Dairy area. ( McKelvey and others, 1953b. 
p. 2, 4, 39, 2, 41, pl. 1.) Mineralogy. Tonnage estimated. Index 
map.  

384. Sample RMC-25-47. Phosphate rock and argillaceous phosphate 
rock. 0.8 ft thick. 

385. Sample RMC-27-47. Wosptute rock and argillaceous phosphate 
rock, 0.43 ft thick. 

386. Sample RMC-29-47. Phosphate rock, 0.4 ft thick. 

387. Sample RMC-48-47. P-te rock and mudstone. 0.9 ft thick. 

388. Sample RMC-50-41. Phorphate rock. 1.3 ft thick. 

389. 390. County, formation. and member as in samples 339-341. S! N a  rec. 32, 
T. 9 S.. R. 45 E.. 15 miles by road northeast of Georgetown. Deer 
Creek-Wells Canyon area. ( Deior, 1949, p. 61, 62, 64. 83, 85. 87, 
88, 94, pls. 5, 6; Lowell, 1952, p. 2, 12, 13, 15, 16, 19, 21-21, 36, - 
2, 5, pls. 1-3.) Phosphate rock, black, blackish-brown, dark-brown- 
gray. Mineralogy. Tonnage est~mated. Index and geologic maps. 
geologic sections, correlated columnar sections. Photomicrographs. Use: 
Source of elemental phorphorus. Possible use: Fertilizer, source of 
fluorine and vanadium. 

362- 383. County, formation, and member as in samples 339-341. NEI S~ sec. 19, 
T.  9 S., R. 44 E., West Dairy. ( McKelvey and others, 1953a. p. 2, 
44, 45, 48.49.) Phosphate rock. Trench sample. Index map, - 
detailed measured section. 

Sample Ft from top of member 

389. Trench C. sample 1. 

390. Trench A.  sample 7. 
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Table 21.-Analyres of ampler &Idaho of phaphate sock or nodulu conuinlng 21.1 percent m e  PQ (Group P) , rpecial-rock categay-Continued 

Chemical analvler-Continued 
-- 

Idaho-Continued -- -- 
39 1 392 393 394 395 396 391 398 399 400 401 402 403 

11P15-254 1lP15-255 11P15-256 11P15-257 11P15-259 1lP15-260 llP15-261 11P15-262 1lP15-263 1lP15-264 1lP15-265 11P15-266 llP15-267 
Insoluble---------- ------ ------ ------ ------ 3.9 4.1 8.1 24.6 11.6 18.4 11.6 17.0 14.5 

A114 ------------ 0.8 1.3 0.9 0.6 .I 1.1 1.9 3.3 2.4 2.2 3.1 3.1 3.8 
F y 4  ---------- - .I .4 .4 .5 .6 .5 .5 1.0 1.0 .9 1.5 1.4 1.2 
CaO ------,------ 48.8 46.3 41.1 50.1 41.4 46.4 44.2 33.9 37.5 36.3 34.6 35.8 34.8 
YO: ------------,--------------,-------, '1.1 '1.3 '1.3 '1.9 '2.0 '2.2 '2.9 '2.9 '3.3 
PIOr ------------ 33.9 32.6 33.1 34.0 33.0 32.1 28.0 21.9 25.4 25.2 23.9 23.9 23.3 
F --------------- 3.55 3.53 3.55 3.11 3.28 3.18 3.24 2.39 2.51 2.43 2.51 2.84 2.33 

V206 --,- -- ------ .08 .08 . O l  .05 .22 .23 .14 .01 .24 .41 .13 .03 .03 
1gnition loss2------, 1.0 9.3 8.6 4.5 8.9 11.3 10.9 11.7 12.4 -. 14.5 16.0 16.1 19.4 

Subtom1 ----,, 94.83 93.51 93.72 93.46 99.10 100.21 98.28 100.16 101.05 102.54 102.30 103.61 102.66 

Less0'-----,----, 1.49 1.49 1.49 1.56 1.38 1.34 1.36 1.01 1.06 1.02 1.08 1.20 .98 
Total -------- C93.31 C92.01 c92.21 C91.91 C9I.l l  C98.91 C96.91 [99.8] [ l O O . O ]  [ lol .5] Cl01.21 Clo2.51 [101.1] 

Idaho-Cootinued 
404 405 406 401 408 409 410 411 412 413 414 415 416 

11P15-269 11P15-270 1lP15-271 1lP15-272 11Pl5-273 11P15-274 11P15-275 11115-216 11P15-217 11P15-278 11p15-279 1lP15-294 1lP15-295 
Insoluble ---------- 22.8 18.1 12.5 11.1 4.6 4.1 6.4 6.8 4.4 14.9 ------ 19.4 3.4 

F - - - - - - - - - - - - - -- 
V'O' -, - - - - - - - - - - 
Ignition 1 0 s '  ,------ - 

Subtotal ,-,--- 
~ e s s ~ '  ----------- 1.10 1.30 1.06 -80 1.48 1.53 1.49 1.50 1.62 1.06 1.39 1.14 1.49 

Total ---, -- -- C99.61 C98.31 C100.01 C98.61 [100.0] C99.61 C98.31 [99.8] C99.11 [91.1] [91.0] 
-. CW.61 C98.11 - 

- Idaho-Continued - -- .- - - 
411 418 419 420 421 422 423 4 2 7  425 426 421 428 429 

11P15-2% 1lP15-297 1lP15-298 11815-299 1lP45-4 llW5-5 llP45-1 11P45-2 l l P 4 5 - 3 . 1 5 - 2 8 0  llP15-281 1lP15-282 1lPl5-283 

Insoluble ---- -- -- -- 6.2 1.6 ------ -----------,------ 3.5 12.3 23.3 '15.1 '15.2 '18.1 '19.2 

V20, ----------,- -32 .12 .12 . O l  .43 .O9 -11 .04 .03 ------ ------ -- ---- ------ 
Ignition 1 0 s  -------- '7.7 '10.6 '6.7 '4.5 '11.6 '5.4 '6.2 '14.4 '15.8 - 6.31 6.89 14.82 14.39 

Subtotal ------ 98.91 99.18 94.31 91.06 91.63 94.80 101.14 91.26 102.23 ------ ------ ------ ------ ----- 
Less~'-----------  1.41 1.20 1.51 1.60 1.39 1.58 1.42 1.23 .88 ------ ------ ------ ------ 

Total ,---,--- C91.61 C98.61 C92.83 C89.51 CW.21 C93.21 C99.71 C96.01 C101.41 C58.11 C54.61 C83.13 C63.11 

- --- - - --- - 
430 43 1 432 433 434 435 436 431 438 439 440 441 442 

1lP15-284 1lP15-285 11P15-286 1lP15-281 1lP15-288 111315-289 1lPl5-290 1lP15-291 1lP15-292 1lP15-293 llP45-6 1lP45-I llP45-8 
Acid imluble ------ 16.8 15.4 12.9 8.2 16.6 7.1 2.3 14.6 13.3 20.6 23.5 18.5 15.1 

- - 
Ignition 1 0 s  -------- 12.76 11.88 10.12 14.19 M.98 5.75 5.49 - 5.31 6.22 5.68 1.70 4.66 16.00 

Total -------- C61.51 C58.91 C56.61 C51.91 C60.31 C50.41-C46.11 C54.11 C53.83 [=.%I C60.13 C51.91 C62.01 

Idaho-Cominued 
443 444 445 446 441 448 449 450 451 452 453 454 455 

llP45-9 llP45-10 llP45-11 1lP45-12 11P45-13 llP45-14 1lP45-15 1lP45-16 llP45-11 11P45-18 llP45-19 1lP45-20 1lP45-21 
Acid insoluble ------ 12.6 3.1 5.0 18.1 9.4 13.1 5.9 23.5 '4.4 '23.5 '30.4 '3.1 '26.6 
Alzq ----------- 2.8 .9 1.2 3.3 1.7 2.1 .4 5.0 1.1 3.4 4.1 .8 4.0 
F y Q  ----------- 1.04 .36 .48 1.22 .I6 1.02 .24 1.84 '.3 '.I @1.0 1 1  '1.03 

V-------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ .055 .018 
Organic carbon ----- ------ ------ ------ ------ ------ ------ ------ ------ 1.9 2.3 3.6 '1.30 '1.80 
Ignition Ion ------- 13.42 6.48 5.26 7.90 5.90 4.98 2.16 6.94 '5.1 " 1.9 '10.1 Q.4 '1.6 

Total ------- L51.81 146.81 C41.41 r58.91 C50.71 L53.41 C45.11 161.91 C<96.91 [<102.0] [<106.0] C96.61 ~96.21 
- -- - . . . . . . .. . - - . -- - -- - . ---- 

'~oisture at 105.C. 

'~gnition loas an approximate 
measure of organic matter content 
if rock doer nor contain cslboorter 
(Lowell. 1952. p. 45). 

'~alculated from reported F. 
'acid insoluble. 
' s ~ o ~ .  
' ~ e .  
' Nmcuborute cubon. 
' ~ t  1.000*C. 



ANALYSES OF SAMPLES 

[Underscored page numbers in reference indicate m c e  of analyru] 

Specaographic analyses 
[ C  = 1-5 percent. D =0.1-1.0 percent, E =0.01-0.1 percent, F = 0.001-0.01 percent. G =< 0.001 percent] 

I d b C o n t i n u e d  Idaho-Continued 

451 452 453 454 455 
B%--------------------- ------ ------ -----, G G 
B-------------------- F E E F E 
Na ..................... D D D C D 

391 -426. Caribou County. Permian. Phosphoria Formation, Meade Peak Phnsphatic 
Shale Member. Fifteen miler by road northeast of Georgetown, Deer 

451 452 453 454 455 
Z h  ------------- E E E ------ E 
SI -------------- E E E E E 
L-------------- ------ ------ ------ E E 

Creek-Wells Canyon area. ( ~ e i n ,  1949, p. 62. 64. 83, 8 5 . 9 .  
94, plr. 5-7; Lowell, 1952, p. 2, g, 1, g, 2, 12, 15, 18, 21-27, 
45-47. plr. 1-3.) Phmphate rock, black, blcklsh-brown, dark-brown- 
gray. Mineralogy. T o ~ a g e  estimated. Index and geologic maps, 
geologic sections, correlated columnar sections. Photanicrograpb. 
Use: Source of elemental phorphorus. Poacible use: Fertilizer, source 
of vanadium and fluorine. 

391 - 394. s f  N& sec. 32, T. 9 S., R. 45 E. Trenches A and B. 
391. Sample 4, 1 ft 4 in. thick. 
392. Sample 2, 1 ft thick. 
393. Sample 11, 2 ft thick. 
394. Sample 15, 1 ft 6 in. thick. 

395 - 413. St SWi sec. 34. T. 9 S., R. 45 E. Trench I. 
395. Sample 2, 1 ft 6 in. thick. 
396. Sample 3. 3 ft 3 in, thick. 
397. sample 4. 10 in. thick. 
398. Sample 5. 3 ft thick. 
399. Sample 6. 7 k 7 in. thick. 
400. Sample 8. 2 k 8 in. thick. 
401. Sample 11. 1 k 11 in. thick. 
402. Sample 12. 2 ft 10 in. thick. 
403. Sample 13, 1 ft 6 in. thick. 
404. Sample 40. 6 in. ihick. 
405. Sample 42, 11 in. thick. 
406. Sample 47, 3 k 6 in. thick. 
407. Sample 48, 2 ft 6 in. thick. 
408. Sample 49, 2 ft thick. 
409. Sample 50. 1 k 1 in. thick. 
410. Sample 52. 1 ft 8 in. thick. 
411. Sample 55. 4 in. thick. 
412. Sample 56, 10 in. thick. 
413. Sample 61, 4 in. thick. 

414. Wf N& sec. 5, T. 10 S.. R. 45 E. Trench D. sample 1. 
Phnsphate rock, 5 ft thick. 

415-417. N W ~  N& aec. 9, T. 10 S.. R. 45 E. Trench E. 
415. Sample la. 4 in. thick. 
416. Sample 2A. 2 ft 4 in. thick. 
417. Sample 3A. 6 in. thick. 

418- 420. N W ~  sec. 9. T. 10 8.. R. 45 E. Trench H. 
418. Sample 12. 1 R 4 in. thick. 
419. Sample 15. 1 ft 8 in. thick. 
420. Sample 22, 2 ft 1 in. thick. 

421 - 425. S W ~ S W ~  sec. 9. T. 10 S., R. 45 E. Trencher G and F. 
421. Sample 11. 3 ft 1 in. thick. 
422. Sample 17, 1 ft 4 in. thick. 
423. Sample 1. 4 ft 2 in. thick. 
424. Sample 9. 11 in. thick. 
425. Sample 10. 4 ft 3 in. thicic. 

426-438. County, formation, and member as in samples 391-425. N W ~ N W ~  
sec. 8. T. 10 8.. R. 45 E.. Snowdrift Mountain. ( Smart and otbers. 

1954, p. 2, 4.15-19.) Phoophate rock. Sample 428, phosphate rock, 
calcareous. lndex map. detailed menwed section. 

Ft from top of member 

140-450. County. formatiw. and member as in samples 391-425. ~ W i s E f  sec. 16, 
T. 10 S., R. 45 E., Clear Creek. ( Swanson and drhers, 1956, p. 2, 26, 
27.) Phaphate rock. Sampler 446 and 450. phosphate rock and - 
mudstone. Trench sample. Index map, detailed measured section. 

Ft from top of member 

136.9-144.0 
51.0- 52.0 
39.7- 42.2 
35.2- 39.1 
32.6- 35.2 
31.7- 32.6 
30.3- 31.7 
27.2- 29.5 
24.8- 27.2 
20.7- 21.6 
15.7- 16.4 

451 - 453. County, formation, d member as in m p l e r  391-425. Sec. 29. T. 10 S., 
R. 45 E.. routh of Georgetown. Collector, A. L. Service. ( Mabie and 
Heas, 1964, p. 2, 3, 5, 7, 8, 9, 12, 13, 58, 81, 82; Service and Popoff, 
1964, p. 6, 11. 12. 28. 31-33, 63.) Mineralogy. Tomage entimared. 
Index map. compositional classification triangle. Physical properties, 
beneficiation tau. Po~ib le  use: AgricultUIal, chemical, metallurgical. 

451. Field No. ALS-1. Phosphorite. light-brown. medium-grained; 
5.5 ft thick. 

452. Field No. ALS-3. Pbaphorite, brown, fine-grained, argillaceous, 
silicuur; 12.4 ft thick. 

453. Field No. ALS-2. Phosphorite, brown, fine-grained. argillacew. 
siliceour; two beds 15.6 ad 4.5 ft thick. 

454, 455. County, formation. and member a8 in sampler 391-425. [Sec. 291, 
T. 10 S., R. 45 E.. near Georgetown. ( Town, 1966, p. 2-6, 7-9, 12.) 
Trench umple. Mineralogy, thin-section description. Geologic 
section; compcdtioonl triangle. Beneficiation tests. 

454. Field No. CF-16. Phosphorite, dark-brown; 2.8 ft thick. 
456. Field No. CF-15. Phorphauc a l e ,  med~um-brown; 3.0 ft thick. 
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Table 21.-Analyses of samples from Idaho of phosphate rock or nodules wnuinlng 21.1 percent a m a e  P P S  (Group P) , special-rock category-Continued 
Chemical analyrer-Continued 

Idaho-Continued 
456 457 458 459 460 461 462 463 464 467 468 465 466 

11P45-22 1lP45-23 1lP45-24 11P45-25 11P45-26 11P45-27 11P45-28 llP15-108 llP15-109 11P15-110 llP16-12 
S i Q  ------------- 23.9 24.3 20.1 17.0 20.2 18.0 9.1 '7.50 '8.15 '6.02 '3.93 18.2 ------ 
Acid insoluble ------ ------ 
Alf i  ------------ 3.9 
F*o, ------------ s1.36 
MgO ------------- .36 
CaO ------------- 33.7 
NazO ------ ------ --- --- 
Kt0 --- -- -- -- -- -- - -- -- - 
q o +  ------------ ------ 
qo- ---------- -- ----- - 
T i 4  -- -- -- ---- -- - -- -- - 
P@s ------------ 23.4 
MnO - - - - - - - - - - - - - - - -- - 
co, ------------------ 
so, ------------------- 
S --------------- .31 
N - - - - - - - - - - - - - - - - - - - - - 
F--------------- ------ 
C1- - -- - - - - - - - - - - - - - - - - 
V --------------- -057 
c r * q  ----------- - ------ 
MO-------------- ------ 
I in ppm --------- - - ----- 
BaO --- ------ -- -- - ---- - 
Organicmatter------ '2.41 
Oil-------------- ------ 

------ 
1.16 
'.87 
.31 

45.99 
.65 
.45 

81.90 
------ 

.06 
32.53 

.002 
1.72 
1.74 
m.00 

.10 
3.33 

.03 
-40 
.13 

None 
1.9 
' .07 

rn2.35 
------ 

eU,------------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ L----- " .007 ------ 
Ignitionlos -------- '7.8 '8.4 '10.2 '17.5 '12.8 '6.0 '2.7 ------ ------ '5.89 ------ ------ ------ 

Subtotal ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 104.36 92.20 99.76 ------ 
Less o ----------- a ~ . ~  '1.42 a ~ . ~ ~  

Total,------- C97.21 C101.1] C100.73 C104.61 C102.01 C101.51 C96.61 "99.21 "100.47 C102.961 "~90.781 C98.51 C47.11 

Idaho-Continued 
469 470 471 472 473 474 475 476 477 478 479 480 481 

llP18-13 llP16-14 llP16-15 llP17-1 llP17-2 llP17-3 llP17-4 llP17-5 

SiOl ------------ 16.9 "15.7 17.4 "15.9 19.0 'Il7.6 5.4 O4.3 10.8 '%o.o 21.0 12.5 8.43 
A l G  ---------- - 2.2 ------ 1.1 ------ 3.0 ------ 1.0 ------ 1.5 ------ 1.0 1.4 --- .-- 
FqQ ----------- 1 . 0  ------ 1 . 6  ------ 9 . 2  ------ '.79 ------ 1 . 2  ------ a * ~  s l . ~  ------ 
MgO --- --------- - .30 - -- -- - .13 ------ .53 - -- --- .04 ------ .38 ------ 1.6 .2 .I1 
CaO ------------- 43.0 ------ 42.8 ------ 39.0 ------ 48.6 ------ 38.9 ------ 39.8 45.4 49.84 
NazO -------- -- -- .53 - -- -- - .40 - ----- .58 ------ .64 ------ .80 ------ ------ ------ 1.18 
K@ - -- -- -- ---- -- .55 - -- - - - .25 ------ .78 - - - - - - .37 ------ .80 ------ ------ ------ .22 
q O +  ---,-------- '3.2 ------ '1.2 ------ '2.6 ------ '1.6 ------ '2.2 ------ ------ ------ ------ 
b0- ------ ------ .4 ------ .3 ------ .4 ----- - .5 ------ .5 ------ ------ ------ ------ 
T i 4  ----------- - .15 ------ .05 - ---- - .18 ------ .09 -----, .28 ------ ------ ------ .008 
P A  -,---------- 30.0 30.1 31.0 32.3 28.1 28.4 34.5 34.5 27.3 31.4 25.6 31.2 33.93 
Co, ------------ 1.02 ------ .69 ------ 1.15 ------ 1.86 ------ 1.90 --,--- "6.5 "3.2 Present 
so, ------------- ------ ------ ------ ------ ------ ------ ------ ------ 1.56 ------ ------ ------ ------ 
F -----------,,-- 2.95 ------ 2.93 ------ 2.70 ------ 3.43 ------ 3.15 --..--------- ------ 3.63 

organic matter -- -- ,- 1 .O - - - - - - I . 8  ------ %.3 ------ 1 .  ------ =2.1 ------ Y < . l  ------ .24 

Oil ------,------- '.lo ------ '.12 ------ ..15 ------ =.05 ------ '.lo ------ ------ ------ ------ 
eU -------------- ".006 ----,- " . ~ 4  ------ " .001 ------ " .006 -----, " .009 -- --- - -- ---- - - --- - -- -- -- 

Subtotal ------ 103.31 ------ 100.77 ------ 100.68 - -  100.68 ------ 93.28 ------ ------ ------ 97.726 
Less0 -----------. rn1.24 ------ '1.23 -.----- '1.14 ------ "1.44 ------ 1.33 ------ ------ ------ "1.53 

Total -------. C102.11 C45.81 C99.51 C48.21 C99.51 C46.01 C99.21 C38.81 C92.01 C41.41 C95.97 C94.91 C96.201 

A l f i  ------------ .73 .8 1.7 .6 .I .3 1.4 3.1 2.3 

F y Q  ------------ '.83 .9 1.3 .4 .5 .3 1.3 1.6 1.3 
CaO ------------------- 50.9 48.2 52.2 49.0 48.8 43.8 29.9 35.6 

P p ,  ------------- 31.3 36.8 34.3 35.7 34.3 33.2 29.8 19.5 23.4 

Chem U .011 --- --- ------ ------ ------ ------ ------ ------ ------ 
VIO. ------------ ---- -- ------ ------ ------ .89 ------ ------ .12 ------ 

Idahdont inued  
482 483 484 485 486 487 488 489 490 

llP17-6 llP41-1 1 4 2  llP41-3 llP41-4 llP41-5 llP41-6 llP41-7 llP41-8 

- - 
Ignition 10s -------- ' 3.31 2.1 2.6 2.9 3.6 5.8 8.7 15.0 13.4 

Total ,------- C48.81 L95.01 C93.33 C94.71 C94.31 C92.91 C91.71 C91.51 C90.31 

'Total Si. ' ~ o t a l  sulfates. ' Oil by distillation at about "corrected for 0 equivalent of 

'without regard for F. ' ~ c i d  insoluble sulfide. 5 0 0  C , distillate weighed. F, C1, and pyritic S; sample 464, 

'insoluble in 1: 1 HC1. u ~ z ~ s .  "~adiometric determination CuO =0.011 percent. Zn0 = 0.001 
' ~ o t a l  Al, n a  corrected for Ti. 'For Conda area; not by B.A. McCall. percent. A*Os = 0.0026 percent. 

' ~ e .  necessarily in sample. I A ~  l,OOO°C. "Sample air-dried. 
' ~ a a l  Fe or total iron. 'Noncarbonate carbon.   ons st ant weight at  1.000% " ~ c i d  insoluble. 
' ~ o t a l  water. 'Organic C . after drying at l05.C. "ignition loss.  a t  1.000"C. 
'Total water at 800%, does not '230~-500~C. "~alculated from repated F. 

M i n a  elemems and oxides of 
sample 481 

include water at 105%. 

~nsoluble ---------- 'I 12.6 3.5 5.2 2.9 5.3 4.5 6.7 22.3 14.3 
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Table 21.-Analysea of sampler from Idaho of phosphate rock or nodules containing 21.1 percent a more P A (  Group P), special-rock category-Continued 

Chemical a n a l y ~ - C o n t i n ~ ~ d  

49 1 492 493 494 495 496 497 498 499 500 50 1 502 503 
llP41-9 llP41-10 llP41-11 llP41-12 llP41-13 llP41-14 llP41-15 llP41-16 llP41-17 llF'41-18 1lP41-19 llP41-20 llP41-21 

Insoluble ,--------- 16.3 19.3 12.3 2.5 21.0 13.3 21.9 3.5 1.2 20.7 1.8 21.1 20.6 
A l p s  -,-------- -- 2.8 4.5 .5 .3 3.2 2.2 3.1 1.1 2 .O .8 .5 4.2 3.1 
F e p a  --------,-, 1.5 2.3 .9 .5 1.9 1.1 1.8 1.0 1.1 1.0 .8 1.9 1.9 
CaO -----------, 33.5 36.8 45.8 49.2 30.3 37.4 29.4 48.3 45.6 41.8 52.0 35.1 34.4 
Pp‘ ----------,, 20.9 24.6 31.2 33.2 19.2 25.0 18.9 32.0 30.8 28.9 36.3 24.0 23.5 
lgriition 1011 -----,,, 15.2 6.3 3.5 5.4 14.8 12.9 15.7 5.3 5.3 2.4 3.3 6.3 8.5 

Total --,,,-- C90.21 C93.81 C94.21 C91.11 C90.41 C91.91 C90.81 C91.23 c92.01 C95.63 C94.13 C93.21 C92.61 

DESCMPTIVB NOTES 

[ Underscored page numbers in reference indicate solrce of analysis1 

Idaho-Continued Idaho-Continued 
491 - 503. Teton County. Permian, F'hosphoria Formation, Meade Peak Phosphatic 498. Sample D-14. Phwphate rock. roory-black; contains 

Shale Member. T .  4 N., R. 44 E.. Bighole Mountains. Analyst. pelleu; 1.1 ft thick. 
F. J. Gray. ( Gardner, 1944, p. 3, 13, 20, 25, 26, 28, 2, plr. 2, 4.) 497. Sample D-19. Phaphate rock. black. b l y ;  
Index a d  geologic m a p ,  detailed meamred section, correlated columnar contain, pellew 1.9 ft thick. 
sections. Possible uaer Fertilizer, source of vanadium. 408. Sample D-21. Phosphate rock, dull-gray to brown; 
491, 492. N& sec. 18, 1 mile north of Elk Flat. Trench E. contain, pelleu; 0.3 ft thick. 

491. Sample E-20. Phosphate rock. black; contains 499. Sample D-29. Phosphate rock, black a d  gray; 
pellets: 0.1 ft thick. contains pelleu; 1.2 f t  thick. 

492. Sample E-30. Phosphate rock, dull-gray to black, 500-503. NWt aec. 34, ridge m t h w u t  of Pattc-son Creek. Trench F. 
f ine -p ined ;  0.8 ft thick. 500. Sample F-7. Pbaphate rock, dark-gray; contain, 

493 - 499. N W ~  rec. 22. Mahogany Ridge. Trench D. wlitu; 1 . l f t th ick .  
493. Sample D-1. Phaphate rock, dark-gray, hard; 501. Sample F-8. Phaphate rock, black. thln-bedded; 

weatbcrs bluiah gray; 1.D f t  thick. contains w K t u  and pelleu; 1.2 ft thick. 
494. Sample D-5. Phaphaw rock, black; coinainr pelleu, 501. Sample F-9. P b p h a t e  rock, dull-brown; contairu 

0.8 ft thick. pelleu; 1.0 h thick. 
495. Sample D-I. Pholphate rock. black. duly;  contains 503. Sample F-11. Phaphate rock, dull-brownish-gray; 

pellets; 0.8 ft  thick. cmuinr  pelleu; 2.6 ft thick. 

Table 22.-Analyrr of u m p l u  fromAaska,  Idaho, Ore on, and Washin on, of coal and coal a h ,  oil ahale and oil ahale a h ,  diatomaceom rd iment ,  mineral .  and puent  
rock and w~atheredp~ucu~miacellaneouI group (Group M) , rpdal-rock c l u g c q  

[ Analysis of the ash is indicated by an "a" following umple number. Chemical analyses arranged by rock type. S u t e .  quadrangle or-county, and suatigrapbic p i t i o n ]  

50M5- 1 155-180 155-182 155-185 155-179 155-181 155-188 155-184 155-183 155-181 155-186 
Fixedcarbon ,--,--- 56.3 51.2 65.4 33.9 30.2 30.6 33.6 33.3 31.0 32.5 34.7 30.4 31.5 
Sulfur -------,--- .5 .4 .4 .2 .1 .2 .2 .2 .3 .2 .2 .2 .4 

Moiaure --------- 1.1 .9 .9 18.0 18.8 26.0 24.8 24.0 21.1 21.1 23.1 20.0 21.9 
Volatile matter ---- 20.2 19.9 20.5 42.2 43.7 34.8 37.7 37.0 34.9 36.4 31.0 36.9 35.8 
Ash ------------ 22.4 22.0 13.2 5.9 7.5 8.6 4.1 5.1 13.0 9.4 5.2 12.1 10:8 

- - - - -  

Fe& ----------- 10.0 8.3 7.9 8.4 13.5 6.4 16.2 9.4 3.1 5.8 1.2 2.7 7.9 

MgO ----------- 1.4 3 .O 1.8 4.5 5.2 3.6 7.6 3.1 4.0 4.4 8.0 4.1 2.8 

CaO ------------ 3.7 5.1 5.9 29.0 28.4 22.2 45.1 28.9 10.1 15.4 23.5 12.2 12.5 

N a p  -- -- -- ---- - .9 1.1 .6 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
K@ --- -, ,- -- -- - .7 1.1 .8 ------ -,,--- -,,--, ------ ------ ------ ------ ------ ------ ------ 
TiO, ---,------, 1.1 2.3 1.4 ------ .6 .7 1.0 .9 .9 1.6 .9 

P p '  ----------- ------ ------ ------ ------ . 1  .5 ---,-- ------ -2 3.1 .02 .1 1.0 

SO, ----,------, 2.5 2.4 3.3 5.8 3.6 4.0 8.7 7.8 3.8 4.8 1.8 2.9 6.7 

Ba0 --- -- -- ,- -- - - ----- ------ ------ .I ------ ------ -- .9 .5 -,---, ------ ---,-- ---,-- --,--- 

Total------- C99.31 C100.51 C99.51 C99.41 C99.01 C98.63 C99.31 C99.01 C97.51 c96.41 C99.01 C98.11 C98.01 

Oregon 

14 15 
36M6-13 36M64 

Wuhlngton 

16 17 18 19 M 21 22 23 24 25 
46M17-66 46M11-67 46M17-68 46M17-56 46M11-69 46Ml7-70 46Ml9- 15 46Ml9- 14 

Fixed carbon -------------- '35.04 32.6 '47.42 '49.99 '34.16 39.0 '45.49 '43.25 46.6 41.5 46.1 42.3 
Niuogen ----------------- 1.03 ------ 1.58 .81 .60 ------ .98 1.05 ------ ------ ------ ------ 
Sulfur -------- ----------- ------ .I .49 .70 -- ---- .4 1.08 .32 .4 .4 .5 .4 
Moisture ----------------- 16.91 21.3 6.29 4.16 2.35 11.6 10.10 11.51 . . . . . . . . . . . . . . . . . . . . . . . .  
Volatile matter ------------- 39.85 29.0 36.53 41.09 28.05 39.5 38.25 40.58 34.8 32.5 32.2 30.2 

Ash .................... 8.19 17.1 9.14 4.15 34.84 9.9 6.15 4.65 18.6 26.0 21.1 21.5 
. - -- 

Total -------------- C101.021 [100.1] C102.05][101.56] C100.601 C100.41 [109.05] C101.381 C100.43 C100.43 C100.51 C100.41 
~ -- . - pp--..-p--------------.-p-p 
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Table 22. -Analyses of vmples Imn Alaska. Idaho. Olegon , and Waahbgton, of coal and coal ash, oil shale and oll shale ash, diatomaceour sediment, minerals, and parent 
rock and weathered producu.mirellaneou group (Group M) , tpecial-rock categay-Continued 

Chcmical analyses-Continued 

Washington-Continued 

26 27 28 29 30 3 1 32 33 34 35 36 37 38 
46Ml9- 16 46M19- 19 46M19-18 46M19-20 46M19-17 46M19-21 46M19-73 

Fixedcubou ------- 49.3 48.9 41.4 38.3 47.2 44.4 42.9 40.7 43.3 41.0 45.7 45.0 '50.48 

Moisture,--------- ------ ------ ------ ---,-- ------ ---,-- ------ ------ ------ ------ ------ ------ 2.06 
Volatilematter -,--- 32.5 32.5 34.1 32.9 34.9 33.8 34.3 33.9 35.6 34.6 39.1 37.7 36.10 
Ash ------------, 18.2 18.6 24.5 28.8 17.9 21.8 22.8 25.4 21.1 24.4 15.2 17.3 11.36 

A l A  ----------- 27.6 29.4 34.5 33.2 34.1 
Fe@: -------,--- 4.6 4.9 3.9 4.4 4 .2  
FeO - - - - - - - - - - - - - .16 .08 . 00 .04 .40 
MgO ------------ 1.8 2.1 1.4 1.4 1.6 
CaO ------------ 8.8 8.4 2.3 3.5 1.4 
Na@ - ----------- .51 .72 .23 .I9 .31 
K@ - - - - - - -- - - - - - .81 .89 .91 .93 1.3 
Ti01 ------------ 2.0 2.0 1.9 1.7 3.2 
P P 6  ,----------- 6.2 5.9 .52 .55 1.3 
MnO------------ .05 .05 .03 .04 .02 

Total --,,--- C95.33 C98.11 C98.11 C91.61 C98.21 

'~ncludes P&. 

'includes P& and TiQ. 

34.5 32.8 32.6 32.6 32.4 24.6 23.9 ------ 
4.8 3.5 3.9 4.2 3.9 6.9 6.8 A ~ . ~ ~  

.04 .20 .04 .04 .08 .04 .04 ------ 
1.3 .96 1.0 1.1 1.0 4.1 3.3 .05 
1.6 2.7 3.3 3 .O 3.8 7.6 8.3 1.06 
.30 .37 .41 .41 .42 1.3 1.4 ------ 

1.2 1.1 1.1 .93 .98 .49 .59 ------ 
3.6 1.6 1.6 1.8 1.6 2.5 2.3 ------ 
1.5 .59 .59 .59 .60 3.3 3.4 ------ 
.O1 .02 .02 .03 .03 .04 .04 ------ 

C97.81 C96.31 C96.43 C97.11 C97.01 C94.91 C94.11 C9.271 

'&pared at coke. ' ~ o t  corrected for TiOt. 
at iron. 'P. 

DESCRIPTNE NOTES 

[Undencorcd page numben in reference iodicate uurce of ana ly~I~]  

Coal and coal a I  Coal and coal ash-Continued 

1 - 3. Alaska. Anchorage quadrangle. Paleocene. Chickalom Famatioo. 17. 18. [T. 21 N.. 8. 6. 7 E.] Franklin. 
T. 19 N.. R. 3 E. hhtuuuka field. ( Fieldoer and &en. 1918, p. 26. 19. Wuhiogton. K i n g  County. Eocene and Oligocene. Puget Group. Sec. 25. 
28; Bamu and ahen. 1961. p. 139. 193. plr. 27-29; W v i g  and Gibroo. - T. 23 N.. R. 5 E.. 5 m h  eut of town of Renron. New Black Diamond 
1956. p. 4. 1 0 . 2 .  z.) Coal. bituminow. Size range of coal: O v a  mine. Lab. No. A34081. ( Fieldner. Cooper, and O s g d .  1931, p. 4. 
i in. to over 1 in. screen. Mineralogy. Index and geologic map. 12 13 100. 133; Oqpcd. 1931. p. 133.) Subbinunim coal and coal 1 _ *  - 
geologic recriom, correlated columnar sections. a h .  M e d s e c t i o n .  

4 -  13. Alaska. Healy quadrangle. Tertiary. Nenuu field. Udbelli and Sunuana 20. 21. Information u in umples 16-18. [T. 24 N.. &. 6. 6 E.]. Newcastle. 
mines. ( Selvlg and Gibwn. 1956. p. 4.  1 0 . 2 .  24; Barm and 0 t h .  21. Seattle. 
1961, p. 139, 142. 146. 156, 182. 163, plr. 18. 19. 23.) Geaeral: Coal. 22-31. Wuhington. Kittitu Carny.  Roolyn-Cle mum coal field. Ralyn c2ass.de 
subbituminau, black with dark brown r u u k ,  dull lurter. Mineralogy. and M y n  mines. ( Geu. 1965, p. 1-4.1-11, 13-16.) Coal and coal 
Tonnage estimated. Index a d  geologic m a p ,  geologic sections. a h .  Bulk d e w y  by size. Charnel umple. Tomage estimated. 
correlated columnar sections. M w e d  section. Pbydcal properties. Bulk dewity 1.80. Sampler 22. 

4 .  N& sec. 19. T. 12 S.. R. 6 W. Lab. No. 47156. 24. 26. 28. 30. 32. 34. 36: Frun 2 in. to 2001nwh size range; samples 
5. 6.  S& sec. 23. T. 12 S.. R. I W. Lab. Nor. 46754. 46755. 23. 25, 27. 29. 31. 33, 35. 31: From 2 in. to 3/8 In. and raw 3/8 in. 
7, 8. S& sec. 23, T. 12 S.. R. I W. Lab. NOI. 41157, 41158. to 0 coal. 

9 -  13. S W ~  r c .  24, T. 12 S.. R. 7 W. Lab. N a .  46163, 46156, 46757. 22.29.  S e c . l , T . 2 0 N . . R . 1 4 E . , s e c . 6 , T . 2 0 N . . R . l 5 E .  
46758. 46759. Samples 8. 7, 4 .5  ft thick. 

14. Oregon. Coor C m y .  [T.  25 S.. R. 13 W.]. Ca* Bay. Newport. 24, 25. Sec. 2. T. 20 N.. R. 14 E. Procpect. Sample 9. 4.5 ft thick. 
Analyst. 1. C. Allen. ( Miniq and Scientific Rut. 1900, p. 569.) Coal. 26. 27. Sec. 2, T. 20 N., R. 14 E. Sample 8, 2 ft 4 in. thick. 

15. Oregon. Coor Carny.  [Sec. 28. T.  32 S.. R .  11 W.], near town of West 28. 29. Sec. 7, T. 20 N.. R. 16 E. Sample 3, 9 ft 5.15 in. thick. 
Fak  Station. Anderson coal bed. Lab. No. 20153. ( Fleldner and orhen. 30. 31. Sec. 8. T. 20 N., R. 15 E. Sample 4, 2 ft 4.5 in. thick. 
1918, p. 26-28; Selvig and Gibroo. 1956. p. 16. 2.) Coal. Mineralogy. 32. 33. Sec. 20. T. 20 N.. R. 15 E. Sample 2. I h 9 in. thick. 

16- 18. Wad~ingtoo. King County. Analyst. 1. C. Allen. ( Mining and Scientific 34, 35. Sec. 29. T. 20 N.. R. 15 E. Sample 1. 5 h 10 in. thick. 
Preu. 1900, p. 569.) Coal and coal a h .  36. 37. Sec. 29. T. 20 N.. R. 15 E. Sample 5. 5 ft 2.75 in. thick. 

16. [Sec. 1, T. 21 N.. R. 6 E., sec. 36, T. 22 N., R. 6 E., 38. Wahngron. Kittius Cau~ty .  [T. 20 N.. b. 14, 15 E.] Roolyn. Analyst, 
R a v d a l e  mine.] Leary . 1. C. Allen. ( Mining and Scientific Preu. 1900, p. 569.) Coal. 
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Table 22 .-Analyes of aampla from Alaska. Idaho. Olegon, and Washington, of coal and -1 ash, oil ha le  and oil b l e  a&, diatomaceour rdiment,  minerals. and p a r e  
rock and weathered products.rnucellamour group (Group M) . special-rock category-Continued 

Chemical analyses-Continued 

I -- Washington-Continued Alaska 

39 40 41 42 43 44 45 1 46 47 48 49 50 51 
46M27-7 46M31-109 46M31-110 46M34-7 46M34-6 46M34-6 46~37-10d 50M29-4 50M29-5 50M55-4 50M55-5 50M55-6 50M55-7 

Fixedcarbon ------- 63.6 '37.09 '42.24 59.0 62.7 63.2 40.7 '12.3 '41.2 '26.7 '26.1 '61.1 '28.2 
Niocgen ---------- ------ 1.08 -96 ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Sulfur ------------ .5 .39 .59 .5 .5 .5 .3 ------ ------ ------ ------ ------ ------ 
Moisture ---------- ------ 13.85 13.06 .8 .I .I 7.2 '3.8 '4.0 '4.0 '5.6 '9.8 '5.0 
\nolatile matter ------ 19.8 42.21 36.95 27.6 26.0 26.2 35.3 '5.3 '7.5 '14.2 '10.1 '14.8 '9.7 

6.87 7.74 12.6 10.6 Ash ,------------ 16.6 9.9 16.8 '18.6 '47.3 '55.1 '58.2 1 4 3  '57.1 
Total -------- C100.51 C101.491 C101.543 C100.51 C100.51 C100.51 C100.31 100.0 100.0 100.0 100.0 100.0 100.0 

-- . - -- -. .. . -- -- . .. - .-. 

40a 41s 42a 45a 46a 39a -??!-..A?? 47a 48a - 49a 50a 51a 
SiO, ------------ 44.6 5.09 5.56 50.9 48.2 44.6 47.0 44.0 41.3 15.7 30.4 9.22 39.1 
All% ------------ '34.6 
F q 4  ------------ '13.1 
MgO ------------- 1.2 
CaO ------------- 4.7 
Na,O ----- ------- ------ 
K'O ----- ---- -- -- --- --- 
T I ~  ---- ---- -- -, --- --- 
PIOr ------------- "-61 
MnO - - - - - -- -- -- -- - - - -- - 
BaO ------------- ------ ------ -----, ------ ------ ------ ------ 7.56 .26 
Ignition lore -------- ------ ------ ,----- ------ --- -- '20.2 '49.2 

~ o t a l  -------- b ~ 9 6 . 6 1  C6.541 C7.251 C97.41 C97.21 C96.41 C99.61 Y99.6 400.3 -- -- . . - - - - - - -- -- -- 
Alaska4mUnued 

52 53 54 55 56 
50M55-6 60M55-1 50MSS-2 50M55-3 50M88-1 

Tom1 carbon ------, 51.3 36.0 63.3 36.0 17.6 
W a w  ------------ 4.5 3.0 6.5 3.0 2.8 
Volatile  ma^' _---- 20.0 6.0 12.6 6.9 5.3 
Ash at 90O.C(calc.j--- 24.2 51.0 17.4 54.1 74.3 

Total -------- 100.0 100.0 100.0 100.0 100.0 

-gK.- 
52a 53a 54s 55a 560 63 64 

SiO, ------------- 13.1 42.8 15.4 50.7 58.0 33.3 31.2 0.6 ------ "2.26 ------ ------ ------ 
A l A  ------------ 3.03 
F q 4  ----------,- '3.96 
FeO - ---------- -, - ---- - 
MgO ------------- .28 
CaO ------------- .I5 
Na,O ------------- .28 
K20 ------------- .61 
y o +  -- -- -- -- --,- - ---- - 
yo- - - -- -- -- -- - - - - - -- - 
T i 4  -------- -- -- .22 
PtO, ---------- --- -15 
MnO ------------- .009 
S0aU ------------ 13.0 
sqo, ------------ ------ 
BaO ,----,-------. .07 
PbO --A ------ -- -- - ---- - 
u 4  ------------- ------ 
u q  - - - - - - - - - - - - - - - - - - - 
Boracic acid -------- ------ 

Trace 
Trace 

2.9 
------ 

2.9 
------ 

I-;:;- 
39 .O 

Trace 
------ 
------ 
------ 

.3 

.2 
10.3 
33.5 

------ 

34.46 
5.49 

None 
Trace 

4.32 
------ 
------ 
"36.96 

------ 
19.14 

------ ------ ------ ------ ------ 
------ 
------ ------ 

Chlaider---------------- ------ ------ ------ ------ ------ ------ ------ ------ ------ -,---- Trace ------ 
Ignition loss -------- '76.1 '49.0 '60.4 '48.4 '24.7 ------ ------ *.2 --- u.60 

- Total -------- Y111.6 Y1OO. l  Y101.4 Y106.5 m[49.4] D[50.8] "[100.2] 100.39 100.31 100.00 100.00 100.01 
.- - - --- -- - - - --.- - -- 

Mina elements 
f Samoles 46a-568 rewrted in DDm exceot where otherwise indicated1 

see following page for footnotes. 
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Table 22.-~oalyser of sampler from Alaska, Idaho, Oregoo, and WuhIqtm,  O ~ C M  +c5~al a*: oU-!ha& a@*! stha1eeaih2jiafpmac_eau ~ l m c n r , ~ r a l s ,  and parent 
rock and weathered p r o d u c t s . m u c e l l ~ n e e ~ ~ ~ p  ( Group M), special-rock category-Continued - -. - -. -. - - 

Chemical analyses-Continued 

Oregoo4ontlnued I Idaho I Oregon 

65 66 67 1 68 1 69 70 71 72 73 74 75 76 
36M8-4 36M8-10 36M8-11 1 11M29-18 1 36M8-7 36M6-8 36M10-26 36M10-5236M10-9 36M10-55 36M10-56 36M10-54 

51% ,-,----------------------- ----------,- 72.15 37.2 37.5 42.81 41.43 40.55 42.8 71.7 45.8 
All% -------------------. '0.97 '1.00 '0.93 17.11 2.0 2.0 ------ 1.4 3.4 .04 } l1.33 ( '.' 
F y 4  ,-,---------------- ------ ------ ------ .69 '12.7 '10.2 2.61 2.52 .8 14.4 9.7 
FeO--------------------- ------ ------ ------ .SO ------------ 1.20 6.25 ------ 6.8 .14 ------ 
MgO------------------ ------ ------ ------ .39 26.9 17.2 45.12 43.74 21.70 45.7 3.9 19.9 
CaO ,------------------- 31.73 31.37 32.36 1.75 3.2 1.1 None .55 ------ .90 .12 1.0 
NbO,----,-------------------- ------ ,----- 4.02 --,--, ------ -----, ------ ------ .03 .02 ------ 
K*O---------------------,----- ---,-, ------ ,2.11 ------ ------ -,--,- ------ --,--- .01 .02 ------ 
HpO --,------------------ 18.29 18.29 18.29 .01 . . . . . . . . . . . . . . . . . . . . . . . .  7.00 1.6 5.5 ------ 
T I ~  .................... ------ ---,-, ------ .24 ------ ------ ------ ------ ------ .02 .03 ------ 
P& .................... ------ ------ ------ .02 '.08 ------ ------ ------ ------ .02 .01 ,----- 
MoO-------------------- ------ ------ ------ *.005 ------ ------ None Nme ------ .12 .20 ------ 
so, ..................... ------ ------ ------ .01 '.01 --_--- ------ ------ ------ ------ ------ ------ 
Bait acid ----------------- 50.01 49.34 48.50 ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Cao, ------------------- ------ ------ ------ ------ .90 '.77 '.79 .76 ------ .46 .59 '.74 
NiO--------------------- ------ ---,-- ------ ------ '.77 '1.29 .26 .10 29.66 .36 1.5 '1.50 
COO-------------------- ------ ------ ------ ------ u . ~ 6  ".17 ------ ------ ------ .02 .03 ------ 
Ignition 1- ,----- --------, " ~ r a c e  ' ~ r a c e  " Trace .91 10.6 ----,- .57 4.41 ---,-- ' . I2 O.17 ------ .- --- 

TOUI --------------- n [ l O 1 . O ~ ]  u t l O O . O O ~  n C 1 O O . l O ]  98.92 G94.41 C70.23 99.36 99.80 100.24 100.8 99.7 C82.01 

Oregon-Continued Washington 

77 78 19 80 81 82 84 85 83 _ -  
36M10-50 3611111-39 36M17-14 36Ml7-34 36M17-38 36Mll-40 

--+ 81 88 
36M17-29 36M24-86 36M.33-2 46M19-13 48M36-1 

SiO, -------------------, 54.0 43.0 15.6 18.5 '12.26 45.03 38.23 43.50 54.95 50.65 54.50 47.35 
1 - -  .I 1.6 6.4 6.9 ,---,- 6.58 2.34 7.62 13.47 12.54 14.43 
F y 4  ------------------- '10 .I 1.4 56.1 52.2 '23.22 8.11 15.86 7.62 2.26 10.03 2.11 
FeO ------,,,,------ - ---- ------ 6.1 .14 .68 ,----- ------------ ,----- 10.00 7.11 8.80 ------ 
Fe@* -,----------------,------ ------ ------ ----,- .56 ------ ------ ------ ------ ------ ------ ------ 
MgO .................... ------ 43.1 2.1 1.7 ----,, 28.01 19.85 23.21 3.47 5.57 4.24 4.43 
CaO ..................... .5 1.4 .30 .05 ------ 11.03 12.14 8.92 1.13 9.33 8.01 8.27 
NarO --------------,--- ------ .02 .06 .07 ------ ------ .35 .ll 3.00 2.37 3.05 2.55 
KpO------------------------- .02 .06 ----- ,----- ------ .18 1.69 1.13 1.29 1.33 
q o +  ------------------- 15.9 

'1.09 ------ 
q0- -------- -- -- -- ------ Y.81 ------ ------ ------ ] { '.29 ------ 
T i 4  .......................... .03 .12 .12 ----,, ------ ------ .19 2.12 .I6 1.69 ------ 
P I ~ '  - - - - -- - - - - - -- - - - - - - - - --- - - .O1 .01 .06 ------ ------ ------ .02 .35 ,----- .21 ------ 
MoO-------------------------- .I4 .25 .25 ------ ------ ------ .20 .20 ------ .lo ------ 
CQ--------------------------- .26 .27 .24 Trace -------,---- a5.43 ------ ------ None '.95 
SOl ..................... ' .Ol ------ ------ --,--- ------ ------ ------ .12 ------ .05 .11 ------ 
C l - - - - - - - - - - - - - - - - - - - - - - - - - -  ------ -----, ------ .04 ------ ------ ,----- ---,-- ------ ------ ------ 
CsO, ......................... .36 1.8 2.1 .12 ------ ------ .38 ------ ------ ------ ------ 
NiO ..................... lo 1.2 .37 1.6 2.0 '60.6 ------ } 2.49 { ."O ------ ------ None ------ 
COO-------------------------- .02 .14 .13 'l.55 ------ ------ ------ ,----- _ _ _ _ _ _  ------ 
Cu-----,---------------------- ------ ------ ------ .50 ------ ------ ------ ------ ------ ------ ------ 
As---------------------------- ---,-- ------ ------ .23 ----,- ------ ------ --,--- ------ ------ ------ 
SrO------------------,-------- -----, ------ ------ ,----- ------ ------ -----, ----,- ----,- .09 --,--- 
ZIO, .......................... ---,-- ------ ------ ------ -----, ------ ------ --,--- ------ Nose ------ 
BaO---------- - - - - - - - - - - - - - - -  ---,-- ------ -----, ------ ------ ----,- ------ ------ ----,- .06 -,---- 
Volatile m a t ~  ------------, ------ ---,-- ------ ------ .70 ------ ------ ------ ------ ------ -----, ------ 

'Reported as ~a ~1.:;. AI .  
* h m  and aluminum oxide. 
' ~ e .  
'60- at 105.C. 

=P. 
'MG. 
's. 
' ~ r  . 

Total --------------- C67.11 100.8 101.1 100.6 100.55 100.02 100.00 G97.571 99.18 100.08 100.13 99.26 

Q u a N i ~ t i w  spectrographic analyses 
C Elements looked f a  but not detected: Y .Rh.Cd,Re .Os.L,Pf. 

Resulu have an average accuracy o f *  15 percent] Spectrographic analysis 

'chranic oxide. 
' ~ i a ~ i f r e e .  
Uco. 
" co*. 
"sample dried at  212.F. 

~ i l i c a w  (anhydrous) . ' ti@+ above 10OoC! 
li&- below 1WC. 

rn 79 - 
Sc -------------- 0.0017 0.0076 0.0067 
V -------------, .0051 .016 .020 
Cu ------------- .0007 .015 .010 

' H,o+ above 10513; 
YO- below 105%. 

" ~ ~ n i t i m  loo. 
.LOSS on ignition, principa~y 

a g d c  matter. 
'Cluunite and magnetire: 

FeO-CIO,. FeO-FyQ. 

Ba ------ <.002 .01- .001 
.1 - .01 

Cu ----- g.001 



ANALYSES OF SAMPLES 

DESCRIPTIVE NOTES 

[Undencored page numbers in reference indicate rource of analyrl] 

Minerals-Continued P a m t  rock and weathered producu-Continued 

86- 87. Oregon. Cuny County. [T. lo S., R. 14 W .] Chetko deposit . ( SUliman. 
1873, p. 119.) Riceite. mft. clulky . Bulk deolity 2.262-2.298. 

Parent rock d wearbered prcducu 

68. Idaho. Lauh Councy. Mi-. N W ~ N W ~  rec. 39. T. 40 N.. R. 3 W.. 
&out 4 mi lu  mrrbcur of tmvn d Trq .  ( Pmder d Keller. 1960, p. 44. 
6, 47-60, 64. 56,W7. 68.) G r d i o r i t e  gaeh. Minenlogy. micro- 
acopic daruipdon. I d e x  and gdo@c IMP. m i c a 1  lMlyIiI recal- 
culated to relative number d udoa.  [ F a  uu ly r l  of midual clay, rec 
sample 140. p u p  0.1 

89. 70. Oregon. Curry County. Secr. 19. 30. T. 37 S.. R. 13 W.. 17 m i h .  by 
r o d ,  east of town of Gold Beach. Rcd Flao nickel deposit. ( Hurdluuaeu. 
McWilliuns, d Banning, 1964. p. 1, 2, 4.8, 11. 14. figs. 1. 2.) 
Serpentine, nickeliferw, wmtbercd. Mheralogy. Indu map.  Porible 
we: Source of ferrdckel. [ F a  m l y m  of watbsled prcduc~ see vmplu  
88. 89, group D.l 

71 - 73. Oregon. Dm@u County. kc. 17. T. 30 S.. R. 8 W., abcut 6 m i l a  
northwut of town of Riddle, Nickel Matnuin. Owner, P. F. Mum. 
( Pecaa and t M h ,  1942, p. 206, 206,211-113. 216, 222. a23. 226, 
226. pb. 37. 38.) Index and geologic ampa. 

71. ~ n d y s t ,  F. W. Clarke. R d  814. ( Clark, 1888, p. 48& Austin, 
1894. 1896. 1896, p. 178.111.) Ollvloc. 

n. ~nr lyr t .  P. W. Clarke. 811. (clarke. 1888, p. 46% s.) 
Perididofite. 

73. Late Tertiary. Amlyn, h. Hood. (Blake. 1883. p. a,*; 
Aurrin, 1894, 1896, 1806, p. 174, 176, 178, 180, *199.) 
Hydrated nickel magnesian rillcate. Bulk density 2.20-2.68. 
Mineralogy. thin-action dsription. 

74. 76. Oregoa. Douglu Ccunty. [T. 30 S., R. 8 W.]. near Riddle. Nickel 
Mountain. Ore Co. pit. Andysu. P. L. D. Elmore. I. 1. Dloain, 
S. D. Born, M. D. Ma&: r.pld rock analysis. ( Hotz, 1964, p. 366, 367, 
382-364. 388. 389. 371. 376-377.) Cc& mineralogy. Index map. 
Graph of molsculu propmiom of colmiarwu. [For ahsr arulyru d 
weatbsled producu. rec v m p h  91-99. p p  D.] 

74. Peridotite. fmh. Compaite sample. Bulk demity 3.95. Nlggli 
valuer rod mod-. 

76. Possibly pat-Miocene to Plehtocene. Perldotlte. weatbered; coouins 
veins of quartz and gamierite; depth 8-10 fr. 

76. Oregon. Douglu County. [T. 30 S.. R. 8 W.]. near Rlddle. Nickel 
Mountain deposit. ( Hundhawn, McWilliarm, and BaMing. 1964, p. 2. 
14, pl. 1, fig. 1.) Serpentine, nickelifemw. Index map. Parible urc: 
Source of ferronickel. 

77. Oregon. Douglu County. [T. 30 S., R. 8 W .I. Riddle. Nickel Mounuin. 
( Furanan, 1982. p. 8.2.) Nickel-baring rock. 

18- 80. Oregon. Josephine County. [T. 38 S., R. 8 W., routhwut of town of 
~c lma] ,  ~ ~ g h t  Mountain. Analyru, P. L. D. mmore, I. I. Dimin, 
S. D. Bmu, M. D. Ma& rapid rock malyrl. SpecvograpIuc d y n ,  
Sol Berm-. ( Hotz, 1984, p. 368, 357, 362-364, 367-369, 371,972- 
374, 388.) General mineralogy. Index map. Graph of molecular pro- 
patiom of cawtiarenu; graph of trace element content. Possible w: 
Probably m e .  [ F a  otbsr analyler of weathered producu, see samples 
96100, P P  D.1 

78. Peridotite, frorh. Bulk density 3.20. Nlggli values and modu. 

79. Pasibly post-Mi- to Pleinocene. Soil, yellowhh-orange; contain# 
w u t b w d  puidotite fragmeau; depth 2.8-6.6 fr. X-ray diffrac- 
tometer pa- of clay fractions. 

80. Pasibly pat-Miocene to Plelrtocene. Soil, redditb-yellow with 
stre& of red; depth 1-2.8 ft. 

81 - 83. Oregon. Iorephloe County. [T. 38, 39 S., R. 9 W .I ( Melville. 1892, 
p. 608-511.) lorcphinire. greenhh-black; occurring .r pebbles in placer 
gravel. 

81. ( Clarke, 1903, p. 2.) Mineralogy. Bulk denuty 6.204. 

83. Soluble portion of umple 81. 

84. Oregon. loepbirr  County. Wut wmer r c .  28. T. 39 S.. R. 8 W.. at 
intenectim of S u c h  Creek ud Oregon Cave roads. Sample 9930. 
( Robiruon. Bd-, d By-. 1996, p. 8 . 2 . )  +rpsotinelike rock. 
[For uu ly s l  d weamered product, see umple 108, group D.] 

86. Oregoo. Marion County. Miocene. Salem Hllh Basalt or Stayton Lavu.  
N W ~  see. 2, T. 9 S., R. 3 W.. 7-10 miles m t h  of town of Salem. Salem 
Hilh area. Sute Highway Dspt. rock quarry. Analyst, d e r  direction of 
S. S. Goldich; spectrographic analyst, T. C. Matthewa. Lab. No. R21601 
( Corcoran and Ltbbey. 1956. p. 1. 2, 3, 8.13. 14. pl. 1.) Frwh bamlt. 
W e x  ud geologic aup. 

88. Oregon. Wuco County . [T. 1 N.. R. 13 8.1. near The Dalles, Rocklud 
IWge. ( Schacider. 1888, p. 238. 231.) Augite anduite. Mineralogy . 
[For analysis d weathered product, r e  umple 113. group D.] 

87. Washington. Kiaim County. Late Miocene and early Pliocene. Yakima 
Barrlt. [Prob.bly] T. 19 N., R. 16 E., about 4 miles southwest of 
Clealum. [Cle Elum]. Clealum Ridge. Analyst. George Stelgcr. ( Smith, 
1904. p. 2.) Wit. dark-gray. aph.nitic; about 1,000-2.000 ft thick. 
Mineralogy, thin-rctim derriptioo. W e x  and geologic map, geologic 
sectiau. colurmur reetlon. [For analyria of residual wil from similar 
parent rock, rec umple 148. group D.] 

88. Wuhington. Walla Wali. County. Middle Miocene through early Pliocene, 
Columbia River Group. [T. 7 N., R. 36 E.], town of Walla Walla. AM- 
lyst, G. P. Merrill. ( Rumell, 1901s. p.4.(.) Basalt, representative umple. 
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GRAPHICAL SUMMARIES 
The analyses assembled in this report may be 

considered primarily as  individual pieces of infor- 
mation about the composition of particular sedi- 
mentary rocks in particular places. Also, they may 
be thought of collectively as groups of data that tend 
to cluster around various modal points of composi- 
tion corresponding to rocks of different lithologic 
types, geologic ages, economic uses, and so forth. 
Collectively, then, the data of the analyses need to 
be summarized if any clustering of points or system- 
atic relations that may exist are to be recognized. 

Many of the samples had been collected for anal- 
ysis because the rock was, or was thought possibly 
to be, of economic value. For this reason, the result- 
ing analyses do not represent random sampling of 
all sedimentary rocks of the report region. Yet, 
despite this systematic bias in the choice of samples, 
the compilers hope that the wide range in composi- 
tion of the samples may tend to offset the purely 
local peculiarities in the data and provide informa- 
tion of more regional interest and utilitv. - 

AREAL DISTRIBUTION 

Figures 3 and 4 are maps showing the location of 
analyzed samples according to the rock-classification 
groups. The map of Alaska and the map of Idaho, 
Oregon, and Washington show the general distribu- 
tion of the rocks. The plotting of the data is crowded 
in some areas, and, accordingly, the symbols may 
indicate more than one sample; in addition, where 
symbols are closely spaced on the map, some of them 
are plotted in the county adjacent to their true loca- 
tion. The maps, thus, are the most useful in showing 
only the general location of the area in which 
samples were taken. More detailed locations are 
given in the descriptive notes accompanying the 
tables of analyses. 

The data on the geographic distribution of samples 
that contain more than 75 percent silica show the 
kinds of consideration that the maps suggest. Also, 
inference can be made either that the report region 
probably contains relatively little highly siliceous 
material or that the economic demand for such a 
resource has been low. The maps do not provide ,a 
basis for determining which alternative is pertinent, 
but the reader can be aware that the question exists. 

DISTRIBUTION BY COMPOSITION 

Figures 5-24 show how the analyses plot within 
the fields of the triangular diagram that is the basis 
for the classification system. The points are plotted 
by computer method. In some of the more crowded 
areas of the diagrams, samples tend to overlap. 

These summaries emphasize again that many more 
data are available for some kinds of rocks, notably 
mixtures of siliceous and clayey materials (group B) 
and carbonate rocks (group F ) ,  than for others. 
Whether these larger amounts of data are a reflec- 
tion of the economic value of such rocks or of the 
relative abundance of the rocks is not certain. 

The summaries also emphasize the difficulties of 
designing a classification system that consistently 
groups sedimentary rocks according to the names 
commonly applied to them. Rocks called clay, for 
example, fall into several of the classification groups 
when classified according to their chemical compo- 
sition. The inverse is also true and is perhaps more 
important. Common names for sedimentary rocks 
are not always closely related to the actual rock 
composition, nor are they always consistently ap- 
plied. 

Tables 25 and 26 categorize the numbers of anal- 
yses by classification group and States as an aid in 
understanding the distribution of data. 

Table 27 lists, by State, the number of analyses in 
each classification group, stratigraphic unit, and 
county. The stratigraphic units are those of the 
original author and do not necessarily conform to 
the usage of the U.S. Geological Survey. The tables 
are useful for finding the available data on rocks of 
a particular composition within a reasonably re- 
stricted geographic area. 

Figures 18-24 show the distribution of analyses 
according to the name applied to the rock by the 
original author and its position within the composi- 
tional diagram. The relations between the names 
applied to the rocks by the original authors and the 
classification groups are also shown, subdivided by 
States, in tables 23 and 24. 

Figures 7-17 show the position on the composition 
diagram of the analyzed samples, according to geo- 
logic age. The diagrams show all the samples of a 
given age, such as Cambrian (fig. 15). 

The diagrams differ considerably in their signifi- 
cance for generalizations regarding the bulk compo- 
sition of rocks of a system. Nearly all the samples 
of Cambrian age (fig. 15), for example, are from 
Washington, whereas other States are scarcely rep- 
resented. The Cambrian System in Washington 
probably consists chiefly of carbonate rocks, but the 
degree to which the available data are representative 
of this system must be judged by the user. Analyzed 
samples of Devonian age (fig. 13) are chiefly from 
Alaska. The many analyses and the fairly wide range 
in rock composition suggest that the available data 
are meaningful in reference to the bulk composition 
of rocks of the various systems. 
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a Rocks containing clay more than 75 percent 
Group A . 

Rocks containing uncombined silica more than 75 percent Group E 

A Rocks ccmtaining clay and carbonate, each less than 75 percent; clay and 

Group B carbonate, each more than uncombined silica 

Rocks containing uncombined silica and clay, eaeh less than 75 percent; . 
uncombined silica and clay, each more than carbonate Group F, 

o Rocks containing carbonate from 75 to 90 percent 
Group C 

Rocks containing uncombined silica and carbonate, each less than 75 Group Fz 
percent; uncombined silica and carbonate, each more than clay Rocks containing carbonate more than 90 percent 

Abbreviation name Abbreviation name Abbreviation name Abbreviation rime 

AD ..................... 
AN .................... 
AR.. ................... 
BS ...................... 
C A ..................... 
CL ...................... 
CH ..................... 
CR. 

Adak 
Anchorage 
Arctic 
Bbing Sound 
Candle 
Chandler Lake 
Charley River 
Craig 

DE ..................... Dixon Entrance 
FA ..................... Fairbanks 
H E  ..................... Healy 
IB ....................... Icy Bay 
J U  ..................... Juneau 
KE ..................... Kenai 
KO ..................... Kodiak 

LI  ....................... Livengood 
MF ..................... Mount Fairweather 
MH .................... Mount Hayes 
MK .................... Mount Katmai 
MM .................... Mount Michelson 
P E  ..................... Petersburg 
PA ..................... Port Alexander 

P I  ....................... Pribilof Islands 
R I  Rat  Islands 
SA ...................... Sagavanirktok 
SM ..................... St. Michael 
S I  ....................... Sitka 
SK ...................... Skagway 
UM ..................... Umnak 

FIGURE 3. - Sample localities for common- and mixed-rock categories, Alaska. 
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FIGURE 4. - Sample localities for common-, mixed-, and 
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117' 

z!r 1 EXPLANATION 

0 50 100 MILES 
I I I I I I  I 

Symbol may indicate more than one sample 

A 

Group A, common- and mixed-rock 
categories 

Rocks containing uncombined silica 
more than 75 percat 

A 

Group B, common- and mixed-rock 
categories 

Rocks containing uncombined silica and 
clay, each less than 75 percent; un- 
combined silica and clay, each more 
than carbonate 

0 

Group C, common- and mixed-rock 
categories 

Rocks containing uncombined silica and 
carbonate, each less than 75 percent; 
uncombined silica and carbonate, 
each more than clay 

Group D, common- and mixed-rock 
categories; includes groups Ha, Hai, 
Hb, Hbi, Hk, Hki, special-rock cate- 
gory 
Rocks containing clay more than 75 

percent 

Group E, common- and mixed-rock 
categories 

Rocks containing clay and carbonate, 
each less than 75 percent; clay and 
carbonate, each mare than uncombined 
silica 

Group F,, common- and mixed-rock 
categories 

Rocks containing carbonate from 75 to 
90 percent 

Group F,, common-rock category 
Rocks containing carbonate more than 

90 p e w a t  

Groups G, S, P, special-rock category 
Saline materials and phosphorite 

I 

Groups Fe, Mn, special-rock category 
Iron-bearing rocks and manganese- 

bearing rocks 

special-rock categories, Idaho, Oregon, and Washington. 
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UNCOMBINED S I L I C A  

+ + r +  + 

+ r C C  

+ +  ,- 

CLAY 
80 6 0  40 20 

CARBONATE 

FIGURE 6 .  -Distribution among compositional groups of analyses of samples from the Northwestern States and 
Alaska ; common-rock category. 
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FIGURE 6. -Distribution among compositional groups of analyses of samples from the Northwestern States and 
Alaska ; mixed-rock category. 
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LJNCOMBLNED SILICA 

CLAY 
20 

CAR BGN,2Tt 

FIGURE 7. - Distribution among compositional groups of analyses of samples of Miocene, Miocene and Pliocene, 
and Miocene or later ages, from the Northwestern States and Alaska; common-rock category. 
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UNCOMBINED SILICA 

FIGURE 8. -Distribution among compositional groups of analyses of samples of Tertiary age from the North- 
western States and Alaska; common-rock category. 
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UNCOMBINED SLL-LCA 

FIGURE 9. -Distribution among compositional groups of analyses of samples of Jurassic age from the North- 
western States and Alaska; common-rock category. 



DISTRIBUTION BY COMPOSITION 

80 60 40 20 
CLAY CAKEONATE 

FIGURE 10. - Distribution among compositional groups of analyses of samples of Triassic age from the North- 
western States and Alaska; common-rock category. 
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FIGURE 11.-Distribution among compositional groups of analyses of samples of Permian age from the North- 
western States and Alaska; common-rock category. 



DISTRIBUTION BY COMPOSITION 

UNCOMBINED S I L I C A  

20 
CARBONATE 

FIGURE 12. -Distribution among compositional groups of analyses of samples of Mississippian age from the North- 
western States and Alaska; common-rock category. 
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CLAY 
20 

CARBONATE 

FIGURE 13. -Distribution among compositional groups of analyses of samples of Devonian age from the North- 
western States and Alaska; common-rock category. 
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UNCOMBINED SILICA 

CLAY 
80 60 40 20 

CARBONATE 

FIGURE 14. - Distribution among compositional groups of analyses of samples of Silurian age from the North- 
western States and Alaska; common-rock category. 
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CLAY 
20 

CARBONATE 

FIGURE 16. -Distribution among compositional groups of analyses of samples of Cambrian age from the North- 
western States; common-rock category. 
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UNCOMBINED SILICA 
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FIGURE 16. -Distribution among compositional groups of analyses of samples of Precambrian age from the North- 
western States and Alaska; common-rock category. 
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FIGURE 17. - Distribution among compositional groups of analyses of samples of Silurian to Permian ages, Chilli- 
wack Group, from the Northwestern States; common-rock category. 
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UNCOMBINED SILICA 

CLAY 
20 

CARBONATE 

FIGURE 18. -Distribution among compositional groups of analyses of samples of clay from the Northwestern 
States and Alaska; common-rock category. 
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UNCOMBINED S I L L C A  

20 
CARBONATE 

FIGURE 19. -Distribution among compositional groups of analyses of samples of diatomite from the Northwestern 
States and Alaska; common-rock category. 
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UNCOMBINED SILICA 

CLAY 
ZO 
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FIGURE 20. -Distribution among compositional groups of analyses of samples of dolomlte from the Northwestern 
States and Alaska; common-rock category. 
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CLAY 
20 

CARBONATE 

FIGURE 21. - Distribution among compositional groups of analyses of samples of limestone from the Northwestern 
States and Alaska; common-rock category. 
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20 
C A R B O N A T E  

FIGURE 22. - Distribution among compositional groups of analyses of samples of magnesite from the Northwestern 
States ; common-rock category. 
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UNCOMBINED SILICA 

FIGURE 23. - Distribution among compositional groups of analyses of samples of sand and sandstone from the 
Northwestern States and Alaska; common-rock category. 
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UNCOMBINED SILICA 

80 6 0  40 20 
CLAY CARBONATE 

FIGURE 24.-Distribution among compositional groups of analyses of samples of tuff from the Northwestern 
States and Alaska; common-rock category. 
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&nd, sandstone ............................................. 2 1 .......................... 
Shale ..................................................................... 25 ...... 7 1 .............. 
Silt, siltstone ....................................................... 9 ...... 1 .................... 

.................... Tuff, tuff-breccia ............................................... 5 ...... 1 

TABLE 23. -Number of samples of various rock types in the classification groups A-F2, common- and mixed-rock categories 

Volcanic ash .................................................... 2 ................................ 
................................................... Total 1 94 6 22 24 71 787 

Classification group 
Rock type 

A B C D  E K F z  

Alaska 

Argillite ............................................................. 6 ............ 2 .............. 
Chert .............................................................. 1 ...................................... 
Clay,claystone ................................................. 20 ...... 3 1 ...... 1 
Diatomaceous earth, diatomaceous ooze. ...... 1 ................................ 
Dolomite ............................................................. 1 ............ 2 15 
Glacial flour ................................................... 1 ................................ 
Graywacke ..................................................................... 4 .................... 
Gypsum ............................................................................... 5 .............. 
Iron-bearing rock ............................................. 1 ................................ 
Limestone ............................................................ 1 3 ...... 11 67 768 
Marble ................................................................................................ 2 
Marl ............................................................................ 1 ...... 3 2 1 

...... .............. Mud ...................................................................... 2 5 1 
Pumice, pumice lapilli .................................. 18 ................................ 
Pyroclastic ................................................................... 1 .................... 
Ouartzite ........................................................... 1 ................................ 

Idaho 

Classification group 
Rock type 

A B C D  E F I F ?  

Oregon--Continued 
Limestone .................................................................. 4 ...... 12 16 99 
Marble ............................................................................................... 1 
Mudstone ............................................................. 1 ................................ 
Nickel silicate, nickel-bearing rock .......... 1 ...................................... 
Pumice ................................................................. 4 ................................ 
Sand, sandstone ............................................. 17 ...... 2 .................... 

.................... Saprolite .......................................................................... 2 

.................... Shale ................................................................ 2 ...... 6 
Silica rock ..................................................... 1 ...................................... 

.................... Silt,siltstone ...................................................... 1 ...... 2 

.................... ................................................................................... Soil 7 
Travertine ............................................................ : ............................. 1 

....................................................................... ................................ Tuff 37 
Volcanic ash ....................................................... 5 ............ 1 .............. 

.................... Volcanic cinder .............................................................. 1 
Weathered igneous rock, weathered 

Alluvium .............................................................. 1 ................................ 
Argillite ............................................................... 6 ................................ 
Clay ...................................................................... 16 ...... 30 .................... 
Dolomite ................................................................... 3 ...... 1 2 9 
Hydromagnesite ................................................................. 1 .............. 
Kaolin ............................................................................ 3 .................... 
Limestone .............................................................................. 4 12 57 
Marble ............................................................................................... 5 

........ Marl .............................................................................................. 1 
Phosphorite ......................................................... 3 ........................ 1 

................................ ................................................................ Pumice 3 
Quartzite ...................................................... 4 1 2 .......................... 
Sand,sandstone ........................................ 2 2 ................................ 
Shale ..................................................................... 12 4 10 13 1 ........ 
Silt, siltstone ....................................................... 3 ................................ 
Tuff ....................................................................... 4 ................................ 

.......................................................................................... Travertine 4 
Volcanic ash .................................................... 4 ................................ 

Total ................................................... 6 55 9 43 19 16 76 
Oregon 

Argillite ................................................................ 2 ................................ 
Chert ............................................................ 1 ...................................... 
Clay ...................................................................... 14 ...... 27 .................... 
Diatomite ................................................... 14 13 ................................ 
Dolomite ......................................................................................... 1 
Garnierite ...................................................... 3 6 ................................ 
Genthite ............................................................... 1 1 .......................... 
Glauconite ....................................................................... 1 .................... 
Iron-bearing rock .............................................. 9 ...... 7 1 .............. 
Kaolin ............................................................. 2 ............................... 
Laterite ............................................................ 4 ................................ 

products ........................ ................................. 4 ...... 1 .................... 
................................................... Total 20 122 5 56 14 16 102 

Washington 

Argillite .......................................................... 
Arkose ............................................................ 
Beidellite ........................................................ 
Chert .............................................................. 
Clay ................................................................ 
Conglomerate ............................................... 
Diatomite ...................................................... 
Dolomite ........................................................ 
Graywacke .................................................... 

........................................ Iron-bearing rock 
Kaolin ............................................................ 
Limestone ...................................................... 

......................................................................... - - -- . . . - - --- . . . . . . . .  Limonite 2 
................................ .................................................................... Loess 1 

............................................................ ............ Magnesite 15 31 217 
......................................................................................... Marble 6 83 

.................................................................................................... Marl 1 
......................................................... ----.-....--........ Montmorillonite 1 

........................................................................................ .............. Mud 1 
....................................................................... ---- . .- .---- . . . . . . .  Nontronite 8 

................................................................. ..-..-....--........ Ocher-sienna 1 
........................................... ................................ Sand,sandstone 12 7 

.............. ..................................................................... Shale 29 1 8 18 
..................................................... ...-.. -....--...--........ Silt,siltstone 2 2 

..................................................................... ...-.- .................... Soil 2 1 
.............................................................................................. Tufa 1 10 
....................................................................... ...... .................... Tuff 3 1 

................................................... Total 29 131 123 119 56 384 1,924 

Total for four States 
A B C D E  FI Fz Total 

................................................... Alaska 1 94 6 22 24 71 787 1,005 
..................................................... Idaho 6 55 9 43 19 16 76 224 
................................................... Oregon 20 122 5 56 14 16 102 335 

........................................... Washington 29 131 123 119 56 384 1,924 2.766 

.......................................... Total 56 402 143 240 113 487 2,889 4,330 



DISTRIBUTION OF SAMPLES 

TABLE 24.  -Number of samples of various rock types in  the classification groups o f  the special-rock 
category 

Classification group 
Rock type 

Hk Hki Ha  Hai H b  Hbi Fe  Mn G S P M 

Alaska 

......................................................................................................................... Clay, claystone 1 
........................................................................................................................... Coal, coal ash 11 

............................................................................ Diatomaceous earth, diatomaceous ooze 2 
...................................................... .............................................................................. Kaolinite 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...................................................................................................... Limonite 2 
.................................................................................... Manganese (sea floor) 4 . - - - - . . - . - - - . - . - . . . - - . . .  

........................................................................................................................................... Shale 7 
.................................................................................................................................. Tasmanite 3 

.................. .................................................................... --.-.............. Total 1 2 4 - 24 
Idaho 

............................................................................................................................... Bindhiemite 1 
.................................................................................................................................. Brannerite 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay .................................................................... 13 
...................................................................................................................................... Evansite 1 

......................................................................................................................................... Gneiss 1 
................. .................................................................................................................... Gypsum 2 

......................................................................................................... Manganese 4 . - - - . . . - . - - . . - - . . . . . . - - .  
......................................................................................................................... ...... Phosphorite 480 

........................ ....................................................................................................... Psilomelane 2 
............ ........................................................................................................................ Rock salt 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................................................. Total 13 6 2 1 480 4 
Oregon 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................................. Bauxite, bauxitic clay, float nodule 6 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................................................................................ Bog iron ore 1 

......................................................................................................................................... Borate 2 
.......................................... ...... Clay ......................................................................... 30 27 4 2 

........................................................................................................................... Coal, coal ash 2 
.............................. ...... Ferruginousbauxite ............................................ 1 10 4 16 51 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................................................................. Gibbsitic float, nodule 2 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iron-bearing rock ................................................... 1 16 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... Kaolin ................................................................ 3 1 

.............................. ................................................................................. .-.--- Laterite 5 1 9 5 

.............................. ........................................................................................... ...... Limonite 1 15 

.............................. ..................................................................... Limonitic concretions, float 3 
................................................................................. ........................ Manganese-bearing rock 1 

...................................................................................................... ........................ Psilomelane 1 
....................................................................................................................................... Priceite 4 

Saline materials: 
......................................................................... Glaubers salt (sodium sulfate) 10 ............ 

................................................................................................. Potassium nitrate 1 ............ 
...................................................................... Potassium nitratesodium nitrate 1 ............ 

............ ............................................................................................... Sodium carbonate 9 
..................................................................... Sodium carbonate-sodium sulfate 1 ............ 

........................................................................... Sodium sulfatesodium nitrate 1 ............ 
.............................................................................................................................................. Soil 2 

Weathered igneous rocks, weathered 
................................................................................................................................. products 15 

Total ............................................................. 35 ...... 43 9 27 63 43 2 ...... 23 ...... 25 
- ~ 

Washington 

Basalt ......................................................................................................................................... 2 
........................ ........................................................................................................... Bementite 4 

.............................. Bog iron ...................................................................................................... 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay .......................................................................... 66 3 44 1 

Coal, coal a ............................................................................................................... 22 
Gypsite, ............................................................................................. 9 .................. 
Hausmannite ..................................................................................................... 2 ........................ 

.............................. Hematite ..................................................................................................... 1 
Iron-hearing rock ................................................................................. 1 46 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kaolin ........................................................................... 2 
Laterite ......................................................................................................... 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Limonite ....................................................................................................... 6 .............................. 
Magnetite ..................................................................................................... I .............................. 
Manganese ......................................................................................................... 9 ........................ 
Mud ......................................................................................................................... 3 .................. 
Neotocite ............................................................................................................ 1 ........................ 
Saline materials: 

Epsomite ................................................................................................................ 1 ............ 
Gaylussite .............................................................................................................. 1 ............ 
Hexahydrite ........................................................................................................... 2 ............ 
Mirabilite ................................................................................................... ............ 5 ............ 
Natron .................................................................................................................. 1 ............ 
Sodium carbonate ................................................................................................ 13 ............ 
Sodium magnesium carbonate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ............ 

............ ...................................................................................................... Sodium sulfate 7 
Sodium sulfatesodium carbonate ..................................................................... 4 ............ 

Sand, sandstone .......................................................................................... 3 .............................. 
Shale ........................................................................ 3 ............ 1 ................................................ 

...... ...... Total ........................................................ 69 3 46 2 1 66 16 12 35 24 

Total for four States 

Hk  Hki H a  Hai H b  Hbi Fe  Mn G S P M Total 

Alaska ............................................................... 1 . . . . . . . . . . . . . . . . . .  2 4 .................. 24 31 
Idaho .......................................................... 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 2 1 480 4 506 
Oregon ....................................................... 35 ...... 43 9 27 63 43 2 ...... 23 ...... 25 270 
Washington ................................................ 69 3 46 2 ...... 1 66 16 12 35 ...... 24 274 

Total  ............................................... 117 3 90 11 27 64 111 28 14 59 480 77 1,081 
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TABLE 25 . -Distribution o f  samples b y  State.  category. and 

Group 

Common-rock category 

........................................................... A Silica 1 6 16 29 52 
.............................. B Mixedsilicaandclay 83 45 84 129 341 

.................... C Mixed silica and carbonate 6 9 4 103 122 
D Clay ............................................................. 15 34 40 103 192 

...................... E Mixedclay andcarbonate 18 17 14 50 99 
....................................... FI Lowercarbonate 70 15 16 380 481 
...................................... Fz Higher carbonate 787 75 102 1. 924 2. 888 

....................................................... Total 980 201 276 2. 718 4. 175 

. . 
A Silica ....................................................................... 4 ...... 4 
B Mixedsilicaandclay .............................. 11 10 38 2 61 
C Mixed silica and carbonate ................................ 1 20 21 
D Clay ............................................................. 7 9 16 16 48 
E Mixed clay and carbonate ...................... 6 2 ...... 6 14 
FI Lower carbonate .................................. 1 1 ...... 4 6 
Fz Highercarbonate ........................................ 1 ............ 1 

....................................................... Total 25 23 59 48 155 
Special-rock category 

.............................................. Hk Kaolinlikeclays 13 35 69 117 
........................................ Hki Kaolinlike clays with iron 3 3 

.................................. ...... Ha Highalumina clays 1 43 46 90 
Hai High-alumina clays with iron ............................ 9 2 11 

...... .................................................................... H b  Bauxite 27 27 
.................................................. Hbi Bauxite with iron 63 1 64 
.................................... ...... Fe Iron-bearingrocks 2 43 66 111 

....................... Mn Manganese-bearing rocks 4 6 2 16 28 
.................. ........................................ ...... G Gypsum 2 12 

............................ S Sulfates and related rocks 1 23 35 
............ .................................................... P Phosphorites 480 

M Miscellaneous: 
............................ ...... Coal and coal ash 11 2 22 

.............. .................. Oil shale and oil-shale ash 11 
.................. .................. Diatomaceous sediment 2 

Minerals ............................................. 3 6 ...... 
Igneous rock and weathered 

................................................ -products 1 17 2 20 
........................................... Total 31 506 270 274 1. 081 

TABLE 26 . -Distribution of 5 .  411 samples by  State.  category. 
and group 

State 
..................... .................... Alaska 1. 036 Oregon 605 

...................... ............ Idaho 730 Washington 3, 040 
Category 

................................... Common-rock 4, 175 
...................................... Mixed-rock 155 
....................................... Special-rock 1, 08 1 

Group 
G ............ 14 
S ............. 59 
P ............. 480 
M ........... 77 

Hai ......... 11 
Hb .......... 27 
Hbi ......... 64 
Fe ........... 11 1 
Mn ......... 28 

A ............ 56 
B ............. 402 
C ............ 143 
D ............ 240 
E ............ 113 

Fl ........... 487 
F2 ............ 2, 889 
Hk .......... 117 
Hki ......... 3 
Ha .......... 90 
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The geologist or geochemist interested in estimat- 
ing the average composition of the earth's materials 
probably cannot find the gross averages of thousands 
of published analyses of unusually pure limestones 
particularly useful for his purpose. Careful observ- 
ance, however, of the areal distribution and thick- 
ness of different rock types and of different geologic 
formations represented by the published analyses 
should enable the geologist or geochemist to make 
closer estimates of average compositions than most 
of those now available, or a t  least enable him to 
discover which rock types and formations are most 
in need of new analytical data. 

Several noteworthy questions and facts about 
sedimentary rocks resulted from the compilation. 
One possibly significant relation became apparent 
when the analyses of this report were plotted on 
triangular diagrams (figs. 5-24). A very large pro- 
portion of all the analyses fall not within the central 
region of the diagram, as might reasonably be ex- 
pected, but within about 10 percent of the exterior 
boundaries of the triangle. This means that many 
samples of uncombined silica and clay mixtures 
contain very little carbonate, and that many samples 
of clay and carbonate mixtures contain very little 
uncombined silica, and so forth. Such relationships 
are probably not an artifact resulting from system- 
atic bias in the choice of analyzed samples or in the 
classification system used; rather, they are largely 
results of natural sedimentation processes. Thus, 
environments favorable for deposition of sand are 

unfavorable for the deposition of clay and carbon- 
ates, and vice versa. It follows that the physico- 
chemical f a c t o r s  of sand ,  c lay,  and  ca rbona te  
depositional environments would appear to be un- 
related. If so, the data of this compilation stand as 
a tribute to the good judgment of geologists who, 
years ago, adopted the familiar sand-clay-carbonate 
diagram. The validity of these relations will be sub- 
stantiated or weakened as the compilation of rock 
analyses from other regions progresses. 

CUMULATIVE FREQUENCY CURVES 

Figures 25-32 are cumulative frequency curves 
of the constituents determined in all samples of each 
classification group. These curves are drawn on 
semilog coordinates in order to show on one diagram 
the wide range in abundance of some of the constitu- 
ents. Note that the less abundant constituents gen- 
erally vary proportionally much more widely than do 
the more abundant major constituents. 

Many of the constituents, particularly those de- 
termined in only a few samples, are distributed very 
irregularly, and several of them do not fit very well 
into either normal or log-normal distribution. Never- 
theless, when comparisons of the kind just mentdoned 
are made for many of the constituents, most of the 
more abundant major ones are found to have ap- 
proximately normal distribution, and many of the 
minor constituents of intermediate and lesser abun- 
dance show a tendency toward log-normal distribu- 
tion. 
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A 

FIGURE 25 (above and facing page). - Group A. Cumulative frequency curves showing the proportion of all analyses in 
the common-rock category that  contain as  much as, but not more than, the indicated percentage of various constituents. 
For example, the line marked "Al203" in par t  A, above, indicates that  all group A analyses in which A1203 was deter- 
mined (60 analyses) contain 8.5 percent or less of this constituent and that  half of these analyses contain 2.2 percent 

FIGURE 26 (above and facing page). - Group B. Cumulative frequency curves showing the proportion of all analyses in the 
common-rock category that  contain as much as, but not more than, the indicated percentage of various constituents. 
For example, the line marked Fe203 in part  A, above, indicates that  all group B analyses in which Fe203 was deter- 
mined (299 analyses) contain 27 percent or less of this constituent and that  half of these analyses contain 2.8 percent 
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or less Alz03. Constituents determined in fewer than 10 percent of the analyses were not plotted. Total number of de- 
terminations made of each constituent is given in parentheses on each line. Determinations of SO3 in group A samples 
were not plotted because 87 percent of the values fall between 0 and 0.7 percent. 

I t ,  I * , '  

B 

or less FezO3. The lower limit of the lowest class interval for all constituents is zero. Constituents determined in fewer 
than 10 percent of the analyses were not plotted. Total number of determinations made of each constituent is given in 
parentheses on each line. 
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FIGURE 27 (above and facing page). - Group C. Cumulative frequency curves showing the proportion of all analyses in the 
common-rock category that  contain as  much as, but not more than, the indicated percentage of various constituents. For 
example, the line marked MgO in par t  B, above, indicates that  all group C analyses in which MgO was determined (118 
analyses) contain 39 percent or less of this constituent and that  half of these analyses contain 3.1 percent or less MgO. 

WEIGHT PERCENT 
A 

FIGURE 28 (above and facing page). - Groups D, Hk, Ha. Cumulative frequency curves showing the proportion of analyses 
in the common-rock category and some analyses in the special-rock category that  contain a s  much as, but not more than, 
the indicated percentage of various constituents. For example, the line marked CaO in par t  A, above, indicates that  
groups D, Hk, H a  analyses in which CaO was determined (208 analyses) contain 13 percent or less of this constituent 
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The lower limit of the lowest class interval for all constituents is zero. Constituents determined in fewer than 10 percent 
of the analyses were not plotted. Total number of determinations made of each constituent is given in parentheses on 
each line. Determinations of Pz05 in group C samples were not plotted because 98 percent of the values fall between 
zero and 0.7 percent. 

WEIGHT PERCENT 

B 

and that  half of these analyses contain 1.1 percent or less CaO. The lower limit of the lowest class interval for all con- 
stituents is zero. Constituents determined in fewer than 10 percent of the analyses were not plotted. Total number of 
determinations made of each constituent is given in parentheses on each line. 
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FIGURE 29 (above and facing page). - Group D (here restricted to clay samples containing less than 25 percent alumina 
and (or) less than 10 percent iron). Cumulative frequency curves showing the proportion of analyses in the common- 
rock category that  contain as  much as, but not more than, the indicated percentage of various constituents. For ex- 
ample, the line marked Na2O in par t  B, above, indicates that  the group D analyses of clay samples containing less 

WEIGHT PERCENT 
A 

FIGURE 30 (above and facing page). - Group E. Cumulative frequency curves showing the proportion of all analyses in the 
common-rock category that  contain a s  much as, but not more than, the indicated percentage of various constituents. 
For example, the line marked COz in part  B, above, indicates that  all group E analyses in which C02 was determined 
(44 analyses) contain 35 percent or less of this constituent and that  half of these analyses contain 22 percent or less 
CO2. The lower limit of the lowest class interval for all constituents is zero. Constituents determined in fewer than 10 
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than 25 percent alumina and (or) less than 10 percent iron in which Na20 was determined (43 analyses) contain 5.1 
percent or less of this constituent and that  half of these analyses contain 1.1 percent or less NazO. The lower limit of 
the lowest class interval for all constituents is zero. Constituents determined in fewer than 10 percent of the analyses 
were not plotted. Total number of determinations made of each constituent is given in parentheses on each line. 

WEIGHT PERCENT 
B 

percent of the analyses were not plotted. Total number of determinations made of each constituent is given in paren- 
theses on each line. Determinations of HzO-, P205, and organic content in group E samples were not plotted: HzO- be- 
cause 94 percent of the values fall between zero and 4.2 percent; P2O5 because 96 percent of the values fall between 
zero and 0.86 percent; and organic content because 94 percent of the values fall between zero and 1.1 percent. 
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FIGURE 31 (above and facing page). - Group FI. Cumulative frequency curves showing the proportion of all analyses in the 
common-rock category that  contain as  much as, but not more than, the indicated percentage of various constituents. 
For example, the line marked MgO in part  A, above, indicates that  all group F1 analyses in which MgO was deter- 
mined (458 analyses) contain 51 percent or less of this constituent and that  half of these analyses contain 43 percent 

WEIGHT PERCENl 
A 

FIGURE 32 (above and facing page). - Group Fp. Cumulative frequency curves showing the proportion of all analyses in the 
common-rock category that  contain as  much as, but not more than, the indicated percentage of various constituents. 
For example, the line marked SiOz in part  A, above, indicates that all group F2 analyses in which SiO2 was deter- 
mined (2,829 analyses) contain 9.8 percent or less of this constituent and that  half of these analyses contain 1.7 per- 
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or less MgO. The lower limit of the lowest class interval for all constituents is zero. Constituents determined in fewer 
than 10 percent of the analyses were not plotted. Total number of determinations made of each constituent is given in 
parentheses on each line. Determinations of total Hz0 in group F1 samples were not plotted because 98 percent of the 
values fall between zero and 1.5 percent. 

WEIGHT PERCENT 
B 

cent or less SiOz. The lower limit of the lowest class interval for all constituents is zero. Constituents determined in 
fewer than 10 percent of the analyses were not plotted. Total number of determinations made of each constituent is 
given in parentheses on each line. 
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INDEXES 

The indexes are provided to make the data as 
readily available as possible for a variety of purposes 
without any single index being so large as  to be 
cumbersome. They consist of indexes to stratigraphic 
names, geologic ages, rock name, actual and possible 
uses, and minor constituents. 

The stratigraphic names indexed here are the 
names used in the references from which the anal- 
yses were taken. Many of the names do not represent 
the most recent usage, although some were reviewed 
for conformity to nomenclature adopted for use by 
the U.S. Geological Survey. Each page listed in the 
index refers to the page on which the descriptive 
notes appear. 

The index "Analyses by Geologic Age" provides 
information as given in the original publication. No 
attempt was made to resolve uncertain age assign- 
ments or supply an age when none was stated. Pages 
listed refer to those on which the descriptive notes 
occur. 

The index "Actual and Possible Uses" lists those 
uses given in the references from which the analyses 
were taken. For a large number of samples, no use 
was suggested in the reference. No interpretation 
was made of the original author's statement. 

The index to minor constituents was complex to 
prepare, and perhaps not all problems were satisfac- 
torily solved from the user's point of view. However, 
to be able to conveniently find those analyses that 
report arsenic or bismuth, by means of an index, is 
very useful. Similarly, the compounds or radicals 
not commonly reported in analyses of sedimentary 
rocks, such as  potassium sulfate or bicarbonate, 
would be difficult to find without indexing. Also, an 
element, such as aluminum or calcium, is a major 
constituent in many rocks and is of interest as a 

minor constituent in only a few rocks. The indexing 
of all analyses in which aluminum is reported is not 
helpful, but the selection of analyses in which alumi- 
num is of interest as a minor constituent, thus, 
depended upon the judgment of the compilers. This 
selection by the compilers necessarily applies to other 
elements as well. 

As a preliminary guide to the indexing of analyses 
in which the elements are either major or minor 
constituents (depending on the material), consider- 
able significance was given to analyses in which the 
element was determined spectrographically, for when 
an element is present in a sample in amounts amen- 
able to spectrographic analysis, i t  generally is a 
minor constituent. The major and (or) minor con- 
stituents were divided into two indexes; the first 
index applies to analyses of rocks in the common- 
and mixed-rock categories, and the second, to anal- 
yses of rocks in the special-rock category. 

Elements are indexed without regard to the form 
of the element as  reported in the analyses. Boron, 
gallium, and other elements are commonly reported 
as  the element in spectrographic analyses, but re- 
ported as the oxide if they were determined chemi- 
cally. Spectrographic analyses and chemical analyses 
are separately grouped in the index, however. Such 
compounds as sodium sulfate are indexed only if 
they were reported as the compound in the original 
analyses. Many samples, the analyses of which re- 
port sodium oxide and sulfur trioxide, are just as 
Iikely to contain sodium sulfate as those in which 
the compound was reported. 

The pages listed in the indexes refer to those on 
which the analyses occur; however, for a few sam- 
ples, the data on one or two minor constituents are 
found in the descriptive notes or in the footnotes. 
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STRATIGRAPHIC NAMES 

Addy Q u W t e  ............................................................................................... 11 
Albion Range Group ........................................................................................ 119 
Amchitka Formation ........................................................................................ 17 
Anarchiat [Group] ............................................................................................ 137 
Applegate Group ............................................................................................. 129 
Astoria Formation ........................................................................................... 21, 56 

..................................................................................... Bear River Formation 69 
.............................................................................................. Belt Supergroup 9, 123 

Bii Creek schist ..................................................................................... 93 ' 
Boulder Cnek  Formation ................................................................................. 133 
Brazer Limestone .......................................................................................... 121 
Burke Formation ............................................................................................ 21 . Burnt River Schist, limestone ........................................................................ 69 125 

....................................................................................... Calapooya Formation 205 . Challis Volcenies ........................................................................................... 19 121 
Chickaloon Formation ...................................................................................... 257 
Chilliwack Group .......... 36, 41, 44, 66, 79, 81, 87, 89, 161, 163, 166, 197, 1%. 201. 202 
Chuckanut Formation .................................................................. 11. 35. 59, 209, 214 
Clover Creek Greenstone, limestone .................................................................. 125 

............................................................................... Clugaton Creek Limestone 183 
Columbia River Group ..................................................................................... 261 
Covada Group ................................................................................................. 137 
Crescent Formation ................................................................................. 31, 63, 73 

Deschutes Formation ....................................................................................... 9 
Dmey  Limestone ........................................................................................... 69 

Edna Dolomite ........................................................................................ 41. 81. 169 
................................................................................... Elkhorn Ridge Argillite 125 

Gerome Volcanics ........................................................................................... 35 
Gold Creek Quartzite ..................................................................................... 9 

...................................................................................... Grand View Dolomite 121 

Hammer Bluff Formation ................................................................................. 31. 53 
Haro Fprmation .............................................................................................. 39. 79 
Hunval Formation .................................................................................... 21. 37. 61 
Hyde Formation. ............................................................................................. 25 

Jefferson Dolomite ........................................................................................ 69. 121 
John Day Formation ....................................................................................... 29. 63 

Keaaey Shale .................................................................................................. 23 . . .  Kuuukmk Quartzite ......................................................................................... 121 
Kowak Clay or Yukon Silts ....................................................................... 13, 16, 45 
Kummer Series ............................................................................................... 11 

Laketown Dolomite ......................................................................................... 121 
Latah Formation ........................................... 19. 21. 35. 47. 49. 57. 59. 203. 208. 209 
Lincoln Creek Formation ................................. ........................................... 31. 35 
Lisburne [Group] ..................................................................................... 67. 91. 117 

Madison Limestone ........................................................................................... 119 
Maitlen Phyllite, Reeves Limestone Member ...................................................... 183 

Page 
.................................................................... Martin Bridge Formation 21. 61. 69. 123 

........................................................................................... Mawall Formation 21. 25 
...................................................................................... Matanuska Formation 13 

..................................................... Metaline Limestone 66. 77. 141. 149. 151. 163. 183 
Metchosin Volcanics ...................................................................................... 73. 228 

........................................................................................... Molalla Formation 206 
.................................................................................................. Myrtle Group 127 

............................ Northport Limestone 43. 44. 66. 85. 87. 183. 185. 187. 189. 191. 193 
Nye Mudstone ................................................................................................ 21 

............................................................................................. Okmok Volcanics 17 
..................................................... Old Dominion Limestone 43. 85. 135. 137. 181. 183 

............................................................................................. Orofino Series 119. 121 

............................................................................... Pattereon Point Formation 17 
................................................................................ Payette Formation 9. 19. 25. 27 
......................................................................................... Peterson Limestond 69 

Phosphoria Formation .................................................................................. 61. 255 
................................................................ Retort Phosphatic Shale Member 255 

........................................................ Meade Peak Phosphatic Shale Member 19. 
37. 47. 61. 69. 235. 237. 239. 241. 243. 245. 247. 249. 251. 253. 256. 256 

......................................................................................... Prichard Formation 19. 21 
...................................................................................... Priest River Group 77. 147 

Puget Group ....................................................................... 11. 31. 63. 214. 257. 259 
........................................................................................... Pulaaki Formation 71 

Revett Formation .......................................................................................... 9. 37 
Roslyn Formation ............................................................................................ 55 

.................................................................. Sadleroehit and Shublik Formations 13. 61 
Salt Lake Formation ...................................................................................... 19. 69 

.......................................................................... Saturday Mountain Formation 121 
Snowshoe Formation ........................................................................................ 25 

......................................................................................... Soleduck Formation 63. 73 
. ........................................................................................ St Regis Formation 21 

........................... Stemgar Dolomite 41. 43. 81. 83. 85 169. 171. 173. 175. 177. 179. 181 
Striped Peak Formation ................................................................................... 37 

................................................................................................... Sumas Shale 209 
............................................................................ Swakane Gneies. limestone 71. 131 

Swan Peak Quartzite ....................................................................................... 9 
....................................................................... Swauk Formation 11. 29. 63. 206. 207 

Underlies Swauk Formation ........................................................ 5 3 , 2 2 6  220. 223. 

Tindir Group ...................................................................................... 18. 37. 67. 91 
Tmwbridge Formation ..................................................................................... 25 
Twin Creek Limestone .................................................................................... 19. 69 

................................................................................................... Wales Gmup 91 
Wallace Formation ................................................................... 19. 21. 37. 61. 63 

............................................................................................. Wells Formation 119 
Wilbur TutI Lentils ......................................................................................... 23 
W~uapP Clays ................................................................................................ 56 

Yakima Basalt ................................................................................................ 261 
................................................................................... Yellowjacket Formation 121 

ANALYSES BY GEOLOGIC AGE 

HolocenePlemtoeene: 
Alaska ..................................................................................................... 13. 47 
Oregon ..................................................................................................... 23 . 51 

Psge 
Holocene: 

Alaska .......*,.,.,...,.................... , ....................... 13. lb. 17. 37. 46 . 61 . 67 . 91 
Idaho ....................................................................................................... 17. 21 
Oregon ............................................................................................. 25. 21. 1 1  
Washington ......... 63. 55. 57. 69. 66. 89. 131. 136. 163. 165. 167. 202. 2?9. 1 1 .  233 

F'leistoeene: 
Alaska ......................................................................................... 13. 15. 17. 45 
Idaho ................................................................................................... 119. 221 
Washington ..................................................... B . 31. 33. 35. 63. 65. 57. 59' 147 

Pleistocene-Pliocene: 
Oregon ........................................................................................... 49, 205, 211 

Page 
Quaternary&ntinued 

Idaho ................................................................................................... 119. 231 
Washington ............................................................................................... 35 

Quaternary-Tertii: 
Alaska .................................................................................................... 17. 47 

....................................................................................................... Idaho 61 
......................................................................................... Oregon 9. 23. 21. 127 

............................................................................................... 
- .. 

Washington 31 

I phy::o ................................................................................................ 17. 19. 69 
................................................................................ Oregon 9. 27. 205. 211. 216 

PlioeeneMioeeue: 
....................................................................................................... Idaho 19 
.................................... Oregon 9. 25. 27. 53. 205. 211. 213. 216-217. 21%221. 223 

Washinnton ........................................................................................... 208. 261 
Pleistocene-Miocene: 

Oregon ........................................................................................... 51. 217. 261 8 

Quaternary: 
Alaska ..................................................................................................... 13, 17 

Miocene: 
Idaho ............................................................................. 19. 21. 47. 49. 203. 261 

........................................................................... Oregon 21. 23. 25. 27. 221. 261 
Washington ........................................ 11. 31, 33. 35, 53, 55, 57, 59, 207-209, 214 
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Tertiary: 
Alaska ........................................................................................ 16. 17. 47. 267 
Idaho ....................................................................................................... 269 

................................................................................... Oregon 9, 23, 29, 49. 261 
Washington ........................................ 36. 63, 67, 69, 66, 207. 209, 213, 216, 226 

Tertiary-Cretaceous: 
Washington ............................................................................................... 63. 73 

Cretaceous: 
Alaska ............................................................................................. 13, 91, 211 

Page 
Miocene or later: 

Oregon ............................................ 9. 25. 2'7. 29. 49. 61. 206. 211. 213. 216. 217 
Washington ............................................................................................... 33 

Miocene-Oligocene: 
Oregon ..................................................................................................... 29, 63 

Miocene-Oligocene-Eocene: 
Idaho ....................................................................................................... 

............................................................................................... Washington 
Miocene-Eocene: 

Washington .............................................................................................. 31, 36 
Oligocene: 

Idaho ....................................................................................................... 121 
Oregon ..................................................................................................... 27, 63 
Washington ....................................................................................... 36. 77, 147 

Oligocene-Eocene: 
Oregon .................................................................................................. 23. 206 
Washington ................................................................... 11. 31, 63, 214. 257, 259 

Eocene: 
Oregon ..................................................................................................... 23. 71 
washington ........................... 11, 31. =, 66, 69, 63. 73. 147, 207, 209. 214. 228 

Paleocene: 
..................................................................................................... Alaska 257 

Paleocene-cretaceous: 
Washington .......................................................................... 11. 29, 63, 206. 207 

....................................................................................................... Idaho 69 
........................................................ Washington 11. 31. 63. 66. 169. 220.223. 226 

Cretweou&Twassic: 
Alaska ..................................................................................................... 259 

..................................................................................................... Oregon 127 
....................................................................................... Washington 41. 81. 167 

Cretaceous-Mississi~~ian: 

page 
Pennirm--Continued 

..................................................................................................... w o n  71 
............................................................................................... . Washington 33 

39, 44, 73. 79. 87, 133, 136, 137. 166, 157, 169. 166, 167. 193. 196, 201, 202 

Permian-Pennsylvanian: 
....................................................................................... Washington 44, 89, 166 

Pe1111ian-Pemylvaniw-Mississippian: 
Alaska ............................................................................................. 67. 91, 117 

Permian-Mississippian: 
............................................................................................... Washington 169 

Pennian-Devonian: 
............................................ Washington 41. 44. 66, 79, 81, 87. 166, 166. 197, 199 

Pennsylvanian: 
....................................................................................................... Idaho 126 

.......................... Washington 36. 39, 41, 44. 66. 79, 81, 89. 166. 163, 166. 199, 201 

Penm~lvanian-DevOnian: 
Washington .......................................................................................... 163, 166 

Mi=issippian: 
............................................................................................. Idaho 69. 119, 121 

............................................................................................... Washington 166 
Carbonife*us: 

..................................................................................................... Oregon 129 
................................................ 39* 131 *. 137, 13'. lg6 

. . 
Alaska ..................................................................................................... 269 

Jurassic: 
............................................................................. Alaska 13. 16. 45. 47. 91. 259 

Idaho ........................................................................................ 19. 69. 121. 123 
Oregon ................................................................................................... 26. 127 
Washingtan ........................................................................................... m. 228 

Jurassic-Paleozoic: 
Oregon ..................................................................................................... 129 

Triassic: 
Alaska ......................................................................................... 9. 61. 69. 117 
Idaho ...................................................................... 21, 37, 61. 63, 69, 121. 123 
Oregon ............................................................................... 69. 71, 125. lm, 129 
Washington ........ 29, 37, 39, 63. 66, 71. 73. 76, 77, 79, 131, 133, 139, 141, 143, 145 

Triassic-Permian: 
..................................................................................................... Alaska 
..................................................................................................... Oregon 

............................................................................................... Washington 
Mesozoic: 

............................................................................................... Washington 
Memic-CarbonifemukDevonian: 

............................................................................................... Washington 
Permian: 

..................................................................................................... Alaska 
....................................................................................................... Idaho 
37, 47. 61. 69. 119. 236. 237. 239. 241. 243. 246. 247. 249. 251. 253. 265. 

Pre-Carboniferous: 
............................................................................................. Oregon 37. 69. 126 

Devonian: 
............................................................ Alaska 13. 61. 67. 69. 93. 96. 97. 99. 117 

.................................................................................................... Idaho 69. 121 
...................................................................................... Oregon 37. 71. 127. 129 

................................................. Washington 41. 66. 81. 87. 89. 163. 163. 199. 202 

Devonian-Silurian: . ..................................................................... ...................... Washington 81 161 
Devonian-Ordoridan: 

Alaska ..................................................................................................... 91 
Devonian-Paleozoic: 

........... Alaska 13, 37, 61, 67, 69, 97, 99, 101, 103, 106, 107, 109, 111, 113, 116, 117 

Pre-Devonian: 

.. 
Alaska .................................................................................................... 61 

Silurian: 
Alaska .................................................................................. 45. 67. 91. 93. 117 

....................................................................................................... Idaho 121 
Silurian-Ordovician: 

Ahaka ..................................................................................................... 46 
Ordovidan: . ...................................................................................................... Idaho 9 121 
Pre-Ordovician: . ............................................................................................. Washington 71 131 
c.mbrian: 

....................................................................................................... Idaho 9. 121 
............................................................................................... Washington 11. 

43, 44. 66. 77. 86, 87, 136. 137. 147, 149. 161, 163, 181. 183, 186. 187. 
189 . 191. 193 

Paleowic: 
Alaaka ........................................................................................ 67. 69. 93. 117 

................................................................................................... Idaho 119. 123 
....................................................................................... Oregon 25. 63. 71. 129 

. ....................................................... Washington 31. q. 73. 77. 133. 137. 163. 196 
Paleowic-Preeambrh 

Alaska ..................................................................................................... 93 
Precambrian: 

......................................................................................... Alaska 13. 37. 67. 91 
............................................................ Idaho 9. 19. 21. 37. 61. 63. 119. 121. 123 

......... Washington 41. 43. 77. 81. 83. 86. 133. 147. 169. 171. 173. 176. 177. 179. 181 

ROCK NAME 

page 
Alluvium: 

.......................................................................................................... Idaho 17 
Argiuite'. 

......................................................................................... Alaska 13. 16. 17. 61 
..................................................................................................... Idaho 19. 21 
..................................................................................................... Oregon 25 

Washington ............................................................................................... 36 
Arkose: 

Washington ............................................................................................... 29 
Basalt: 

............................................................................................... Washington 261 

patre 
Bauxite. bauxitic clay: 

................................................................................................. Oregon 216. 217 
Beidellik 

.............................................................................................. Washington 67 
Bementite: 

............................................................................................... Washingtan 228 
Bindhiemite: 

....................................................................................................... Idaho 259 
Bog iron: 

..................................................................................................... Oregon 221 
............................................................................................... Washington 226 



INDEXES 

page 
Borate: 

Oregon ..................................................................................................... 259 
Brannerite: 

Idaho ....................................................................................................... 259 
Chert: 

Alaska ..................................................................................................... 9 
Oregon ..................................................................................................... 9 
Washington ............................................................................................... 41 

Clay: 
...................................................................... Ah& 13. 15. 45. 47. 61. 115. 259 

Idaho .................................................................................... 19. 21. 47. 49. 203 
Oregon ................................ 21. 23. 25. 21. 29. 49. 51. 53. 205. 211. 213. 215. 216 
Washington ............................ 29. 31. 33. 35. 53. 56. 57. 59. 205. 207-209. 213-215 

Coal and coal ash: 
Alaska ..................................................................................................... 257 
Oregon ..................................................................................................... 257 
Washington ........................................................................................... 257. 259 

Conglomerate: 
Washington ............................................................................................... 11 

Diatomaceous earth: 
Alaska ................................................................................................... 16. 259 

Diatomite: 
Oregon ..................................................................................... 9. 21. 23. 25. 27 
Washington ................................................................................... 11. 29. 33. 35 

Dolomite: 
Alaska .............................................. 37. 67. 69. 93. 97. 107. 109. 111. 115. 117 
Idaho .................................................................................. 37. 63. 69. 121. 123 
Oregon .......................................................................................... 125. 127. 129 
Washington ............................................................................................... 39. 

41. 43. 44. 66. 73. 75. 77. 81. 83. 86. 87. 133. 139. 141. 143. 146. 147. 149. 151. 
153. 167. 169. 171. 178. 175. 177. 179. 181. 183. 185. 189. 191. 193. 195. 197. 
201 

Evansite: 
Idaho ....................................................................................................... 259 

Femginous bauxite: 
Oregon ......................................................... 205. 211. 213. 215217. 21S221. 223 

Garnierite: 
Oregon ................................................................................................... 9. 23 

Genthite: 
Oregon ..................................................................................................... 23 . 37 

Gibbsitie float: 
Oregon ..................................................................................................... 216 

Glacial f low 
Alaska ..................................................................................................... 15 

Glauconite: 
Oregon ..................................................................................................... 49 

Gneiss: 
Idaho ....................................................................................................... 261 

Graywake: 
Alaska ..................................................................................................... 45 
Washington ............................................................................................... 29 

Gypsum. gypsite: 
Alaska ..................................................................................................... 61 
Idaho ....................................................................................................... 229 
Washington ............................................................................................... 229 

H~~SmanNte:  
Washington ............................................................................................... 227 

Hematite . 
Washington ............................................................................................... 225 

Hydromagnesite . 
Idaho ....................................................................................................... 61 

Iron-bearing rock: 
Alaska ..................................................................................................... 13 
Oregon .................................................................... 23. 49. 51. 63. 206. 221. 223 
W a s h i i n  ..................................................... 53. 55. 57. 59. 220. 223. 225. 226 

Kaolin: 
Alaska ..................................................................................................... 211 

....................................................................................................... Idaho 47 
Oregon ........................................................................................... 21. 205. 211 
Washington .......................................................................... 11. 35. 63. 213. 214 

Laterite . 
Oregon .................................................... 23. 25. 211. 215. 217. 220. 221. 223 
Washington .............................................................................. 223. 225. 226 

Limestone: 
Alaska ................................................................................................ 13. 

37. 61. 67. 69. 91. 93. 95. 87. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117 
Idaho ................................................................................. 61. 69. 119. 121. 123 
Oregon .................................................................... 37. 63. 69. 71. 125. 121. 129 
Washingtan .............................................................................................. 29. 

31 . 37. 39. 41. 43. 44. 53. 63. 66. 71. 73. 77. 79. 81. 85. 87. 89. 131. 133. 135. 
137. 139. 147. 149. 151. 153. 155. 157. 159. 161. 163. 165. 167. 169. 179. 181. 
183. 185. 187. 189. 191. 193. 195. 197. 199. #)I. 202 

Page 
Limonite: 

Alaska ..................................................................................................... 221 
.......................................................................................... Oregon 217. 221. 223 

..................................................................................... Washington 59, 223, 226 
Limonitic concretions or float: 

................................................................................................. Oregon 221, 223 
Loess: 

Washington ............................................................................................... 29 
Magnesite: 

............................................................................................... Washington 41, 
43, 77, 81, 83, 85, 87, 169, 171, 173, 175, 1'77, 179, 181, 196, 197 

Magnetite: 
............................................................................................... Washington 223 

Manganese, manganese-bearing rock: 
..................................................................................................... Alaska 227 

Idaho ....................................................................................................... 227 
Oregon ..................................................................................................... 227 

............................................................................................ Washington 227, 228 
Marble: . .................................................................................................... Alaska 93 117 

....................................................................................................... Idaho 119 
..................................................................................................... Oregon 129 

.................................................. Washington 73, 137, 139, 166, 167, 183, 195, 197 

Marl: 
Alaska ...................................................................................... 37, 61, 67, 91 

....................................................................................................... Idaho 69 
............................................................................................... Washington 147 

Montmorillonite: 
Washington ............................................................................................... 57 

Mud, mudstone: 
Alaska .............................................................................................. 13, 45, 61 

..................................................................................................... Oregon 27 
............................................................................................. Washington 66, 229 

Neotocite: 
............................................................................................... Washington 228 

Nickel silicate, nickel-bearing rock: 
..................................................................................................... Oregon 9, 261 

NontmNte: 
Washington ............................................................................................... 57, 59 

Ocher-sienna: 
Washington ............................................................................................... 59 

Phoephorite: 
Idaho ................ 19, 119, 236, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 256 

Priceite: 
Oregon ................................................................................................. 259, 261 

Psilomelane: 
Idaho ....................................................................................................... 227 
Oregon ..................................................................................................... 227 

Pumice: 
Alaska ..................................................................................................... 15, 17 
Idaho ...................................................................................................... 19, 21 
Oregon ..................................................................................................... 23, 27 

pyroclastic: 
Alaska ..................................................................................................... 47 

Quartzite . 
Alaska ..................................................................................................... 13 
Idaho .................................................................................................. 9, 21, 37 

Rock salt: 
Idaho ....................................................................................................... 231 

Saline materink 
Oregon ..................................................................................................... 231 
Washington ........................................................................................... 231, 233 

Snnd, mdstone: 
Ah& ..................................................................................................... 13, 37 
Idaho .................................................................................................. 9, 19, 21 
Oregon .................................................................................... 23, 27, 29, 51, 53 
Washington ..................................................................... 11, 31, 33, 35, 223, 226 

Sapmlite: 
..................................................................................................... Oregon 51 

Shale: 
Alaska ............................................................................ 13, 15, 45, 47, 61, 259 
Idaho ..................................................................... 19, 21, 37, 47, 49, 61, '63, 69 

......................................................................................... Oregon 23, 29, 49, 61 
Washington .................................... 29, 31, 33, 35, 41, 53, 55, 57, 63, 66, 205, 215 

Silica rock: 
Oregon ..................................................................................................... 9 

Silt, silbbne: 

Alaska .......................................................................................... 13, 15 . 17, 45 
Idaho ....................................................................................................... 19, 21 
Oregon .................................................................................................... 23, 49 
Washington ......................................................................................... 31, 35, 59 



Travertine: 
Idaho ................................................................................................... 119, 121 
Oregon ..................................................................................................... 127 
Washington ............................................................................................... 163 

Tufa: 
Washington ................................................................. 89, 131, 136, 166, 167, 202 

TufP, td-breccia: 
Alaska ............................................................................................... 13. 17. 47 

PDBe 
Soil: 

Oregon ............................................................................................. 61. 63. 261 
Washington ............................................................................................... 29. 66 

Tasmanite . 
Alaska ..................................................................................................... 269 

Alaaka ..................................................................................................... 13. 16 
Idaho ................................................................................................. 17. 19. 21 
Oregon ......................................................................................... 25. 27. 29. 63 

Volcanic cinder: 
Oregon ..................................................................................................... 61 

Weathered igneous rock. weathered products . 
Oregon ........................................................................................ 23. 26. 61. 261 

Page 
Tuff. tuff.breefi.--Continued 

Idaho ....................................................................................................... 19 
Oregon ......................................................................................... 23. 26. 27. 29 
Washington ....................................................................................... 33. 36. 55 

Volcanic ash: 

ACTUAL AND POSSIBLE USE 

pa* 
Abrasive ....................................... 9, 11. 23. 27. 265. W. 213. 216217. 219. 223. 226 

.................................................................................... Absorbent medium 9. 11. 221 
Aggngate ...................................................................................................... 61. 69 

................................................................................................... Ceramic 23 
Concrete ........................ 23. 25. 27. 33. 36. 44. 66. 87. 69. 123. 136. 197. 199. 201 
Lightweight ......................................................................................... 9. 11. l3 

............. Agricultural limestone ........................................................................ 41. 
71. 77. 81. 91. 93. 117. 119. 126. 129. 147. 163. 166. 166. 167. 189. 196. 202 

Agricultural phhsphorite ................................................................. 237. 246. 263. 255 
Alumina. source .............................................................................................. 19. 

21. 47. 49. 63. 67. 203. 206. 207.208. 211. 213-217. 21-1. 223. 226 

Ballast ..................................................... 44. 61. 65. 69. 87. 89. 123. 197. 199. 201 
Bonding day ................................................................................................. 27. 209 
Brick .............................. 9. 19. 21. 27. 29. 31. 33. 36. 47. 49. 63. 66. 67. 69. 209. 214 

Face ....................................... 19. 21. 26. 31. 33. 36. 47. 49. 63. 69. 203. 208. 209 
Firebrick ................................. 9. 21. 31. 33. 47. 49. 63. 67. 69. 203. 207-209. 214 

Building stone ........................... 9. 27. 43. 63. 85. 93. 119. 123. 126. 127. 129. 167. 183 
See abo Decorative stone and dimension stone . 

Calcium carbide manufacture ................................. 81. 91. 129. 133. 149. 167. 191. 193 
Cement material ............................................................................................. 9. 

11. 13. 16. 19. 21. 23. 26. 27. 29. 31. 33. 36. 37. 41. 4S-46. 63. 66. 67. 69. 61. 
63. 66. 69. 71. 77. 79. 81. 87. 89. 91. 93. 117. 119. 121. 123. 126. 127. 129. 136. 
149. 161. 163. 155. 167. 169. 166. 167. 181. 188. 185. 187. 189. 191. 193. 196. 
197. 201. 202. 205. 211.213.215-217. 219. 223 

See also Portland cement . 
Ceramic material ........................... 27. 31. 33. 63. 59. 149. 185. 187. 196. 209. 211. 214 

China .......................................................................................... 31. 47. 63. 214 
Glaze ............................................................................................ 27. 29. 63. 69 
Whiting ...................................................................... 87. 147. 149. 197. 196. 197 

......................................................................................... Structural ware 47. 49 
Chemical industry ........................................................................................... 9. 

91. 93. 117. 119. 121. 126. 129. 133. 137. 139. 149. 155. 167. 181. 186. 169. 191. 
193.297.246.253. 255 

Chmme. chromite. or chromium. source ....................................... 23. 61. 226. 237. 299 
.......................................................................................... Conduits. electric 33. 208 

................................................................................................... Construction 16. 31 
......................................................................................... Concrete blocks 61 

Crushed stone ....... 39. 48. 66. 75. 76. 77. 85. 136. 187. 139. 141. 148. 145. 181. 183 
Cryolite. anythetic . See Fluorspar . 

........................................................................ Decorative or ornamental stone 11. 
29. 37. 41. 44. 71. 73.81. 117. 121. 129. 131. 136. 163. 166. 167. 195. 197. 202 

See obo Building stone and dimension stone . 
Dimensionatone .............................................................................................. 11. 

23. 36. 66.66 . 85. 87. 117. 119. 121. 125. 133. 179. 188. 196. 196. 197 
Building . See obo Building stone and dimension stone . 

Draintile ................................................................ 19. 21. 31. 36. 47. 49. 55. 59. 208 

Elemental phosphorous. source ......................................................................... 237 
......................................................................................... Epsomite. source 229. 233 

Face brick . See Brick. iaee . 
Ferrollmganene. swree ................................................................................... 227 
F d t a n i u m  .................................................................... 211. 215-217. 21-1. 223 
Featllieer ............................................................ 61. 147. 237. 299. 246. 251. 263. 256 
Filter. h t i o n  ......................................... 9. 11. 21. 26. 27. 29. 33. 36. 206. 209. 211 
Fsrroniekel, source ................................................................ 23. 25. 51. 63. 226. 261 
Filler .............................................. 9. 11. 21. 33. 86. 129. l33. 149. 205. 209. 211 
Fire brick. See Brick. 6rebrick . 
Fluorine. soures .......................................................................................... 251. 253 
Fluonpar. art&hI or epthetic cryolite ....................................................... 287. 289 

.. 1 Flux .............................................................................................................. 9, 
47. 61. 69. 79. 81. 89. 91. 121. 129. 125. 127. 129. 136. 147. 155. 159. 161. 163. 
166. 167. 196. 197. 201 

Gallium. source ........................................................... 47. 49. 67. 203. 207. 208. 214 
Gem stones. source ......................................................................................... 61 
Glass. glass industry ............................... 9. 11. 19. 23. 27. 29. 117. 129. 149. 155. 167 
Glare ............................................................................................................ 63. 69 
Grogg ............................................................................................................ 27 
Gypsite. sourre ........................................................................................... 228. 233 

Ilmenite ................................................................ 47. 49. 67. 203. 207. 208. 214 
Insulation. insulating tiles and blocks. acoustical board ....................................... 9. 

11. 16. 21. 23.25. 21. 29. 31. 88. 36. 155. 181 
Iron. source .................................................. 67. 69. 216. 217. 219-221. 228. 225. 226 

Lime ............................................................................................................ 35. 
37. 39. 41. 44. 61. 69. 71. 77. 87. 91. 93. 11S. 121. 123. 125. 127. 129. 136. 147. 
149. 165. 167. 159. 161. 167. 179. 181. 197. 201 

................................ Buildere lime 137. 189. 147. 185. 187. 189. 191. 193. 195. 19'7 

Limestone: 
AgriculturaL See Agricultural limestone . 
Metallurgi caL See Metallurgical limestone . 

Magnenia or magnesium. source ...................................................................... 43. 
69. 81. 83. 85. 129. 136. 139. 141. 143. 145. 169. 171. 173. 176. 177. 179. 181. 
183. 189. 191. 196. 197 

...................................................................................... Manganese. source 227. 228 
............................................................................................ Magnetite. source 61 

........................................................................................... Mewlurgical 9. 149. 169 
........................... Limestone 91. 93. 117. 133. 137. 139. 149. 166. 185. 189. 191. 193 

Phosphorite ........................................................................ 1 9 , 2 5 5  287. 246. 253. 
........ Mineral Mer 9. 87. 137. 139. 147. 149. 181. 183. 185. 187. 189. 191. 193. 196. 197 

M i n d  wool . Sss Rock wool . 
................................................................................................. Molding sand 11. 27 

.................................................................................. Monumental stone 98. 119. l29 

N i l .  source ..................................................................................... 9, 23, 61, 226 

Ornamental atone . See Decorative stom . 
............................................................... Oil re- 206. 211. 213. 215-217. 219. 223 

Paper manufachm . See Pulp and paper manufachm . 
............................................................................. Phosphorous. murce 237. 239. 256 

.................................................................................. Pigment 69. 206. 216. 221. 226 
Planter ..................................................................................... 23. 21. 181. 189. 196 
Polishing powder . See A b i v e  . 
Pmrelain ........................................................................................................ 206 

................................................................................. Portland cement material 13. 
16. 21. 29. 31. 83. 36. 37. 89. 41. 46. 47. 61. 63. 66. 67. 69. 61. 63. 66. 67. 
69. 71. 73. 77. 79. 81. 85. 91. 93. 95. 97. 99. 101. 103. 106. 107. 109. 111. 113. 
116. 117. 119. El. 128. 121. 129. 131. 188. 197. 139. 147. 163. 155. 161. 163. 
166.179. 181.188.187.189. 191. 198.195.197.199. 202 

Cement . Swr a h  Cement materi.l 
......................... Pottery 19. 21. 26. 29. 31. 38. 36. 47. 49. 51. 63. 57. 69. 209. 211. 214 

.................................................................................. Pulp and paper industry 11. 
79. 87. 89. 93. 117. 123. 121. 129. 138. 187. 139. 149. 1M). 165. 167. 159. 167. 
181.188. 185. 187.189.191.193.196.197. 199 

......................................................................................................... Putty 147. 197 
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318 CHEMICAL COMPOSITION OF SEDIMENTARY ROCKS I N  ALASKA, IDAHO, OREGON, AND WASHINGTON 

Page 
Lutetium ........................................................................................................ 30, 

89, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 81, 86, 88, 130, 132, 136, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193,195, 196,198,201, 202 

Magnesium .................................................................................................... 18, 62 
Manganese ...................................................................................................... 13, 

18, 30, 33, 36, 38-41, 44, 46, 51, 52, 66, 68, 61, 62, 64, 70, 73, 76, 78, 80, 85, 
86, 88, 130-133, 136, 137, 139, 146, 148, 149, 162, 154, 156158, 160, 163, 164, 
166, 167, 169, 182, 183, 185, 187, 189, 191, 193, 195, 196, 198, 199, 201, 202 

Mercury ........................................................................................................ 13, 18 
Molybdenum ................................................................................................... 13, 

14, 16, 18, 30, 33, 36, 38, 40, 44, 46, 52, 66, 58, 60, 61, 62, 64, 70, 73, 76, 
78, 80, 85, 86, 88, 130, 132, 136, 139, 146, 148, 152, 154, 156, 158, 160, 163, 
164, 166, 169, 182, 185, 187, 189, 191, 193, 195, 196, 198, 201, 202 

Neodymium .................................................................................................... 80, 
33, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 180, 132, 136, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193, 195, 196, 198, 201, 202 

Nickel ............................................................................................................ 8, 
13, 16, 18, 20, 22-24, 30, 33, 36, 38-41, 44, 46, 60-62, 6668, 61, 62, 64, 70, 
73, 76, 78, 80, 84, 36, 88, 130, 131-133, 136, 139, 146, 147, 148, 152, 164, 166, 
157, 158, 160, 163, 164, 186, 167, 169, 182, 185, 187, 189, 191, 193, 195, 196, 
198, 199, 201, 202 

Niobium. See Columbium. 
Nitrogen ....................................................................................................... 8, 13 
Osmium .......................................................................................................... 30, 

33, 36, 38, 40, 44, 51, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 130, 132, 186, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193, 195,196, 198, 201, 202 

Palladium ....................................................................................................... 13, 
30, 33, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 130, 132, 136, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
19~,195,196,198, ml, 202 

Platinum ........................................................................................................ 19, 
16, 18, 22, 30, 33, 36, 38, 40, 44, 50, 51, 62, 64, 70, 73, 76, 78, 80, 84, 86, 
88, 130, 132, 136, 139, 146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 
182, 185, 187,189, 191, 193, 195, 196, 198, 201. 202 

Potassium ....................................................................................................... 30, 
33, 36, 38, 40, 41, 44, 51, 62, 64, 70, 72, 73, 76, 77, 78, 80, 81, 84, 86, 88, 
89, 130, 132, 136, 139, 146, 148, 152, 154, 166, 158, 162, 163, 164, 166, 166, 
169, 182184, 185, 186, 187, 188, 189, 191, 192, 199, 194, 195, 196, 198, 200, 
201, 202 

Praseodymium ............................................................................................... 30, 
33, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 84, 86, 89, 130, 132, 136, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193. 195, 196,198, 201, 202 

...................................................................................................... Rhenium 16, 
90, 33, 36, 38, 40, 44, 51, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 130, 132, 136, 
139, 146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 
191,193, 195, 196,198, 201, 202 

Rhodium ...................................................................................................... 30, 
33, 36, 38, 40, 44, 51. 62, 64, 70, 73, 76. 78, 80, 84, 86, 88, 130, 132, 136, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193, 195, 196, 198, 201,202 

...................................................................................................... Rubidium 66, 68 
Ruthenium ...................................................................................................... 30, 

33, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 180, 182, 136, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193, 195, 196, 198,201, 202 

Samarium ....................................................................................................... 30, 
33, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 130, 132, 136, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193,195, 196,198, 201, 202 

Scandium ........................................................................................................ 16, 
18, 20, 30, 33, 36, 38, 40, 44, 46, 51, 56, 58, 62, 64, 70, 73, 76, 78, 80, 84, 
86, 88, 130, 132, 136, 139, 146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 18% 
182,185, 187, 189, 191, 193,195, 196, 198, 201.202 

Selenium ........................................................................................................ 57 
............................................................................................................. Silver 16, 

18, SO, 33, 38, 38, 39, 40, 41, 44, 46, 66, 58, 62, 64, 70, 73, 76, 78, 79, 80, 
84, 86, S, 130, 132, 136, 139, 146148, 152, 154, 156, 168, 160, 163, 164, 166, 
169, 182,183, 184, 185, 187, 189,191, 193,195, 196, 198, 201, 202 

Page 
Sodium .......................................................................................................... 18, 

30, 33, 36, 38-41, 44, 46, 51, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 89, 130-133, 
136, 137, 139, 146, 148, 152, 154, 166, 168, 180, 162167, 169, 182186, 187, 
188, 189, 191-194,195, 196, 198, 2QO-202 

Strontium ..................................................................................................... 13, 
14, 16, 18, 20, 28, 30, 33, 34, 36, 38-41, 44, 46, 51, 66, 58, 61, 62, 64, 68, 70, 
73.76, 78, 79, 80, 84, 86, 88,90,124, 126, 128, 130-133, 136, 137, 139, 146-149, 
152, 164, 166-168, 160, 163, 164, 166, 167, 169, 182, 183, 185, 187, 189, 191, 
193, 195, 196, 198, 199, 201, 202 

SuVur ............................................................................................................ 40, 
44, 72, 77, 78, 81, 86, 89, 130, 132, 136, 139, 166, 162, 166, 183, 184, 186, 188, 
192,194,196,198,200 

Tantalum ........................................................................................................ 16, 
18, 30, 33, 36, 38, 40, 44, 62, 64, 70, 79, 76, 78, 80, 84, 86, 88, 130, 132, 136, 
139, 146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 
191, 193, 195, 196, 198, 201, 202 

TeUurium ....................................................................................................... 30, 
33, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 81, 86, 88, 130, 192, 136, 139, 
116, 148, IM, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193,195, 196, 198, 201, 202 

......................................................................................................... Terbium 30, 
33, 36, 38, 40, 4b, 62, 61, 70, 73, 76, 78, 80, 81, 86, 88, 130, 132, 136, 139, 
146, 148, 152, 164, 156, 158, 160, 183, 164, 166, 169, 182, 185, 187, 189, 191, 
193,195, 196, 198, 201, 202 

......................................................................................................... Thallium 16, 
30, 33, 36, 38, 40, 44, 66, 68, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 130, I n ,  
136, 139, 146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 
189,191, 193, 195, 196,198, 201,202 

....................................................................................................... Thorium 16, 
30, 33, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 130, 132, 136, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193, 195, 196,198,201, 202 

Thulium ......................................................................................................... 30, 
33, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 130, 132, 136, 139, 
146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 
193,195, 196,198,201,202 

................................................................................................................ Tin 13, 
14, 16, 18, 30, 33, 36, 98, 40, 44, 61, 62, 64, 70, 73, 76, 78, 80, 84, 86, 89, 
130, 132, 136, 139, 146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 
185,187, 189, 1S1, 193, 195, 196, 198,201, 202 

........................................................................................................ Titanium 18, 
30, 33, 36, 38-41, 44, 46, 51, 62, 62, 64, 70, 72, 73, 76, 77, 78, 80, 81, 84, 86, 
88, 89, 130-133, 136, 137, 139, 146, 148, 149, 152, 164, 166, 168, 160, 162-167, 
169, 182-189, 191-196, 198, 200-202 

........................................................................................................ Tunesten 16, 
18, 30, 83, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 84, 86, 89, 130, 182, 136, 
139, 146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 
191, 193, 195,196,198,201,202 

Uranium ....................................................................................................... 16. 
30, 33, 36, 38, 40, 44, 62, 64, 68, 70, 73, 76, 78, 80, 84, 86, 88, 130, 132, 136, 
139, 146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 187, 189, 
191, 193, 195,196, 198, 201, 202 

....................................................................................................... Vanadium 13, 
16, 18-20, 28, 30, 33, 36, 38-41, 44, 46, 51, 52, 66, 58, 60-62, 64, 70, 73, 76, 
78, 80, 85, 86, 88, 130, 131, 132, 136, 137, 139, 148, 152, 164, 166, 168, 160, 
163, 164, 166, 167, 169, 182, 185, 187, 189, 191, 193, 195, 196, 198, 201, 202 

...................................................................................................... Ytterbium 16, 
20, 30, 33, 36, 38, 40, 44, 62, 64, 70, 73, 76, 78, 80, 84, 86, 88, 130, 132, 136, 
139, 146, 148, 152, 154, 156, 158, 160, ld, 164, 166, 169, 182, 185, 187, 189, 
191,193, 195, 196, 198, 201, 202 

.......................................................................................................... Yttrium 16, 
18, 20, 30, 33, 36, 38, 40, 44, 66, 58, 62, 64, 70, 73, 76, 78, 80, 85, 86, 88, 
130, 132, 136, 146, 148, 152, 154, 156, 158, 160, 163, 164, 166, 169, 182, 185, 
187,189, 191,193,196,196,198,201, 202 

Zinc .............................................................................................................. 13, 
14, 16, 3Q, 33, 36, 38, 40, 44, 46, 66, 57, 58, 61, 62, 64, 70, 73, 76,, 78, 80, 
84, 86, 88, 130, 132, 136, 139, 146, 148, 15% 154, 156, 158, 160, 163, 164, 166, 
169, 182, 184,185,187, 189, 191, 193, 195, 196, 198, 201, 202 

....................................................................................................... Zirconium 13, 
16, lam, 22, 28, 30, 33, 36, 38-41, 44, 46, 60, 62, 66, 68, 62, 64, 70, 73, 76, 
78, 79, 80, 84, 86, 88, 130, 132, 136, 199, 146, 147, 148, 152, 154, 156, 158, 
160, 163, 164, 166, 169, 182, 185, 187, 189, 191, 193, 195, 196, 198, 201, 202 



INDEXES 

CHEMICAL AND SPECTROGRAPHIC ANALYSES FOR MINOR CONSTITUENTS. COMPOUNDS. AND RADICALS (OXIDES REPORTED 
AS ELEMENTS) IN ROCKS OF THE SPECIAL-ROCK CATEGORY 

[Constitwnta looked for and not detected o r  if below limiting values are given in italics; constituents may appear more than once on a page and may appear in more tnan one form] 
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............... 204. B6.  236. 237. 239. 241. 242. 244 . 246. 247. 249. 251. 256. 258 

.......................................................................................................... 204. 
220. 222. 224-228. 236. 237. 239. 241. 242. 246. 246. 247. 249. 251. 254. 256. 
258. 260 

Barium ........................................................................................................ 215. 
218. 220. 221. 224. 227. 228. 236. 237. 239. 241. 242. 246. 246. 247. 249. 251. 
253. 264-266. 268. 260 

Beryllium ............................. 236. 237. 239. 241. 242. 244. 246. 247. 249. 251. 253. 255 
Bismuth ...................................... 235. 237. 239. 241. 242. 244. 246. 247. 249. 251. 266 
Boron ............. 220. 230. 236. 237. 239. 241. 242. 244. 246. 247. 249. 251. 253. 256. 258 
Bromine ......................................................................................................... DO 

Cadmium ....................... 235. 237. 239. 241. 242. 245. 246. 247. 249. 251. 253. 255. 260 
Cerium ............................................ 235. 237. 239. %I.  242. 247. 249. 251. 255. 259 
Cesium ............................................... 235. 237. 239. 241. 242. %. 247. 249. 251. 255 
Chlorine .................................................................. 230. 232. 236. 238. 254. 258. 260 
Chromium ... 215. 218. 220. 222. 224. 226. 234. 236-242. !244-247. 249. 251. 253-256. 258. 260 
Cobalt ............................................................................................................ 222. 

224. 226. 227. 236. 237. 239. 241. 242. 244. 246. 247. 249. 251. 253. 254. 266. 
268. 260 

Columbium ........................... 236. 287. 239. 241. 242. 244. 246. 247. 249. 251. 253. 255 
Copper ........................................................................................................... 215. 

218. 221. 222. 224. Zf3-Z23. 235. 237. 239. 241. 242. 245. 247. 249. 251. 253-255. 
268. 260 

Page 
Manganese ....................... 218. 220. 235. 237. 239. 241. 242. 246-247. 249. 251. 253-266 
Mercury ........................ 204. 235. 237. 239. 241. 244. 246. 247. 249. 251. 255. 257. 259 
MolyWenum ..... 218. 220. 227. 236-237. 239. 241. 242. 245. 247. 249. 251. 253.254. 255. 259 
Neodymium ........................................ 235. 237. 239. 241. 242. 244 . 247. 249. 251. 266 
Nickel ............................................................................................................ 215. 

218. 220. 222. 224. 226-228. 235. 237. 239. 241. 242. 245. 247. 249. 251. 252-266. 
268. 260 

Niobium . See Columbium . 
Nitrogen .............................................................................................. 254. 266258 

Osmium ..................................................... 235. 2-97'. 239. 241. 247. 249. 251. 255. 260 

Palladium ......................................................... 235. 237. 239. 241. 247. 249. 251. 255 
Platinum ....................... 224. 235. 237. 239. 241. 242. 2b4. 246. 247. 249. 251. 255. 260 
Potaenium .............................................................................. 231. 235. 241. 242. 249 
Praseodymium ..................................... 235. 237. 239. 241. 242. 244. 247. 249. 251. 255 

Rhenium ................................................... 235. 237. 239. 241. 247. 249. 251. 255. 260 
Rhodium ................................................... 235. 237. 239. 241. 247. U 9 .  2.51. 255. 260 
Rubidium ........................................... 235. 237. 239. 241. 242. 244. 247. 249. 251. 255 
Ruthenium ....................................................... 235. 237. 239. 241. 247. 249. 251. 255 

Samarium ........................................... 235. 237. 239. 241. 242. 244. 247. 249. 251. 255 
Scandium ....................... 235. 237. 239. 241. 242. 244. 247. 249. 251. 253. 255. 268. 260 
Selenium ............................................ 226. 235. 237. 239. 241. 247. 249. 251. 266. 268 

Dysprosium ........................................ 235 . 237. 239. $41. 242. 244. 247. UB. 251. 255 

Erbium .............................................. 235. 237. RIB. 241. 242. 244. 247. 249. 251. 255 
Europium ....................................... 235. 237. 239. 241. 242. 244. 247. 249. 251. 255 

Titanium ............................................ 218. 235. 237. 241. 242. 244. 246. 249. 253. 266 
Hafnium .................................................... 236. 237. 239. 241. 242. 247. 249. 251. 255 Tungsten 204. 227. 235. 237. 239. 241. 242. 244. 246. 247. 249. 251. 255 ....................... 
Holmium ........................................... 236. 237. 239. 241. 242. 244. 247. 249. 251. 255 

Silver .................................... 236. 237. 239. 241. 242. 245. 247. 249. 251. 253-255. 259 
Sodium ...................................................... 235 . 237. 241. 242. 244. 246. 249. 253. 255 

......... 218. 2201 2359 239. 242. 246. 247. 249. 251. 253. 256. 258-260 

Tantalum ..................................... 236 . 237. 239. 241. 242. 244. 246. 247. 249. 251. 255 
Fluorine ............................................. 234, 236, 238, 210, 244, 246, 248, 260, 252, 254 

Gadolinium ......................................... 235, 237, 239, 241, 242, 244, 247, 249, 251, $55 
Gallium ................................ 236, 237, 239, 241, 242, 244, 246, 247, 249, 251, 255, 258 
Germanium ......................................... 235 . 237, 239, 241, 244, 246, 247, 249. 251, 255 
Gold .................................... 235, 237, 239, 241, 242, 244, 246, 247, 249, 251, 266, 259 

.................................... . Tellurium 235 237, 239, 241, 242, 244, 247, 249, 251, 255, 259 
Terbium .......................................... 235, 237, 239, 241, 242, U 4 ,  247, 249, 251, 255 
Thallium ........................................ 236 . 237, 239, 241, 242, 244, 247, 249, 251, 256 
Thorium .................................... 235, 237, 239, 241, 242, 247, 248, 249, 261, 255, 259 
Thulium ............................................. 235, 237, 239, 241, 242, 244, 247, 249, 251, 255 
Tin ...................................... 235, 237, 239, 241, 242, 245, 246, 247, 249, 251, 253, 255 

Indium ............................................... 235. 237. 239. 241. 244. 246. 247. 249. 251. 255 
Iodine ........................................................................................................ 230. 254 
Iridium .............................................. 224. 235. 237. 239. 241. 247. 249. 251. 255. 260 
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Uranium .............................................. 234. 236. 2W-240. 246. 248. 250. 254. 268. 259 

Vanadium ...................................................................................................... 216. 
218. 220. 235. 237. 239. 241. 242. 244. 246. 247. 249. 251. 253. 256. 258. 260 

Lanthanum ......................................... 235 . 237. 239. 241. 213. 245. 247. 249. 251. 255 
Lead .............................................................................................................. 222. 

226. 227. 228. 235. 237. 239. 241. 243. 246. 246. 247. 249. 31. 253. 254. 266. 
268. 269 

Lithium ................................ 230. 235. RI7. 239. 241. 2 u .  244. 246. 247. 249. 251. 266 
Lutetium ............................................ 235. 237. 239. 241. 242. 2 ~ .  247. 249. e51. $255 

Magnesium .............................................................. 218. 235. 241. 242. 244. 246. 219 

Ytterbium .......................................... 235. 237. 239. 241. 243. 244. 247. 249. 251. 255 
Yttrium 236. 237. 239. 241. 242. 245. 247. 249. 251. 253. 255. 259. Eso ......................... 

............................................................................................................... Zinc 221. 
222. 226. m. pa. 236. 237. 239. 241. 242. 246. 247. 249. 251. 25%255. 268 

....................................................................................................... Zircmum 204. 
206. 212. 215. 218. 220. 226. 235. 237. 239. 241. 242. 245. 247. 249. 251. 253. 
255.259. 260 




