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Plate 1 • Geologic map of King County, Washington 

Under EXPLANATION 

"Oceola Mudflow" should read Osceola mudflow 
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GEOLOGY AND MINERAL RESOURCES 

OF 
KING COUNTY, WASHINGTON 

BY VAUGHN E. LIVINGSTON, JR. 

INTRODUCTION 

King County was the fourth county organized north 

of the Columbia River. The first settlement in the county 

was reportedly established in the Duwamish Valley during 

1850 or 1851 • On December 21, 1852, the county was 

established as a political subdivision, when the Oregon 

Territorial Legislature, meeting in Solem, Oregon, cre

ated it from the north part of Pierce County. 

King, now Washington's most densely populated 

county, is rapidly increasing in population. As a result 

of this increase, the building industry and related industries 

such as services, supplies, transportation, and the mineral 

industries, ore also increasing in economic importance and 

in land area covered. In planning the establishment of 

new industries, knowledge of the availability of minerals 

is imperative, and in locating industrial plants and other 

buildings it is most desirable to know the geology of the 

areas considered. 

One of the many services performed by the Washing

ton Division of Mines and Geology is the preparation and 

publication of reports pertaining to the geology and min

eral industries of the state. The Division and its prede-

cessor agencies have been preparing such reports since 

1891, when the first State Geologist, G. A. Bethune, 

made his first annua I report. 

ACKNOWLEDGMENTS 

The author is indebted to the many previous workers 

whose findings on King County geology and mineral re

sources are incorporated into this compilation. Throughout 

the report these people are credited individually for their 

contributions. Special thanks go to the mine and property 

owners who volunteered information and allowed the author 

to examine many of the mines and mineral processing facil

ities. Thanks are also given to the U.S. Bureau of Mines 

at Albany, Oregon, for statistics on King County mineral 

production, and to the Safety Division of the Washington 

State Department of Labor and Industries for early coal 

mine production statistics of King County. Howard Gower, 

James Vine, and A. A. Wanek, of the U. S. Geological 

Survey, are thanked for information on some of the silica 
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sand and clays in the Green River area. The staff members 

of the Division of Mines and Geology who helped the au

thor in the field and in the preparation of this report are 

also thanked for their cooperation and help. 

SCOPE OF THE REPORT 

This report is primarily a discussion of the individual 

mineral deposits in King County, but brief discussions of 

the geology and water resources are included. A tabula

tion of all reported metallic mineral properties (Table 28, 

pages 157 to 176) has been prepared, although the informa

tion on many of them is very sketchy . A I ist of patented 

claims is on pages 177 to 181, and an index of mineral 

properties is on pages 182 to 185. A geologic map of the 

county (Plate I, in pocket) has been compiled, and a com-

Whatcom 
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Jefferson 

Kittitas 

Yakima 

Klickitat 

prehensive bibliography on the geology, mineral deposits, 

and mineral industries is included, on pages 186 to 200. 

LOCATION 

King County is approximately between 121 ° and 

122°30' west longitude and 47° and 48° north latitude 

(Fig. 1 ). The county covers an area of 2,206 square 

miles (Wolcott, 1961, p. 85) and had a population of 

1,005,300 in 1965. It is bounded on the west by Puget 

Sound and on the east by the Cascade Mountains- the 

crest of the range serving as the eastern border- and on 

the north by Snohomish County and on the south by Pierce 

County. It includes two of the largest islands in Puget 

Sound-Vashon and Maury-and two of the state's largest 

natural lakes-Washington and Sammamish. 
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FIGURE 1 .- Location of King County, Washington. 
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CLIMATE 

The climate of King County is far from uniform, 

main ly because of the differences in physiography and 

elevation between one part of the county and another. 

Seattle , which is near sea level, has a climate quite 

different from that of Snoqualmie Pass (elev. 3,020 feet}, 

which is in the heart of the Cascade Mountains. The 

discussion on the climate of the county is based on data 

from three weather stations- Seattle, Snoqualmie Falls, 

and Snoqualmie Pass-which show the general cl imatic 

changes that take place from the western to the eastern 

part of the county. 
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FI GURE 2 .-Average annual precipitation in King 
County, Washington, using climatological 
data from 1930 to 1957. [ From U. S. 
Weather Bureau River Forecast Center 
(Portland, Oregon}, 1965.J 

Seattle, at 47°36' north latitude and 122°20' west 

longitude, is about 90 miles from the Pacific Ocean. The 

c ity is situated on a hilly stretch of land that separates 

Puget Sound from Lake Washington, and its elevations 

range from Oto 500 feet (Phillips, 1962). The climate is 

a mid-latitude, west coast marine type having dry days 

and pleasant temperatures during the summer, mild but 

ra iny winters, and a small overa ll temperature range. A 

typi ca I summer day has afternoon temperatures in the upper 

70's and nighttime readings in the 50's. During winter, 

daytime temperatures are usually in the 40's and nighttime 

readings in the upper 20's or low 30's. Precipitation is 

usually light to moderate, and there are few really heavy 

downpours . Snowfall is light, varying between 8 and 15 

inches a year. Usually the snow melts as it touches the 

ground. Over a 30-year period (1931-1960} overage doy

ti me temperature was 60°; the maximum read ing was 100° 

in 1955, and the minimum reading was 11 ° in 1950. Nor

mal precipitation is about 34 inches a year. On the aver

age, 71 days a year are clear, 93 are partly cloudy, and 

201 ore cloudy. 

Snoqualmie Falls is on the Snoqualmie River about 

J mi le northwest of the city of Snoqualmie and about 25 

miles east of Seattle. It is at 47°33' north latitude and 

J 21 °51 ' west longitude, and is at an elevation of 440 feet 

(Ph il lips, 1965). Snoqualmie Fal ls is at the western edge 

of the Cascade Range and 30 miles to the east the moun

tains reach elevations genera fly 5,000 to 8,000 feet, 

although a few peaks are as high as 10,000 feet. Sno

qualmie Falls has a mid-latitude west coast marine climate 

sim i far to that of Seattle. Daytime temperatures during 

the summer are in the upper 70's, and nighttime readings 

ore near 50°. Winter daytime temperatures are in the 40's, 

and during the night the temperatures fall below freezing. 

Mean yearly temperature is about 60°; the highest reading 

was 102° in 1960, and the lowest was -3° during 1950. 

Mean yearly precipitation is 60 inches, and mean yearly 

snowfall is 17 inches. 

Snoqualmie Poss is 40 air miles southeast of Seattle 

on the crest of the Cascade Range. H ighwoy U.S. 10 

crosses the pass, which is the lowest route through the 

Cascades except for the Columbia River Gorge. The pass 

is at 47°25' north latitude and 121 °25' west longitude and 

is 3,020 feet in elevation (Phill ips, 1960). The winters 

are wet, especially on the west side of the pass, and the 

summers are dry. The average afternoon temperature in 

the summer is in the upper 60's, and the nighttime tem-

perature is in the middle 40's. During the winter, daytime 

temperatures are around 32° and nighttime temperatures are 

between 15° and 20° . Yearly mean temperature is about 

51 °. The warmest day recorded at the pass was 101 ° in 

1938, and the record low was -17° in 1943. Annual mean 

precipitation is 107 inches. Average snowfall is 420 inches 

a year. 

As is readily apparent, the climate varies from mild 
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in the western part of the county to more severe in the 

higher, eastern part. Precipitation increases and average 

temperatures decrease eastward. Figure 2 shows the average 

annual precipitation in King County. 

TRANSPORTATION 

King County has two international airports, one in 

Seattle (Boeing Field} and the other at the southern limits 

of the city (Seattle-Tacoma lnternationa I Airport}. The 

county is also the western terminus of Highways U.S. 10 

and 410. Highway U.S. 2 also serves the county as an 

east-west travel route. Highway Interstate 5, the main 

north-south highway of the Pacific Coast, crosses the 

county near its western border . The county a served by 

four railroads: the Great Northern, which crosses the 

Cascade Mountains at Stevens Pass, in the northern part 

of the county; the Northern Pacific, which crosses the 

Cascades at Stampede Pass; the Chicago, Milwaukee, 

St. Paul and Pacific, which crosses the Cascades near 

Snoqualmie Pass; and the Union Pacific, which is limited 

to north-south haulage in the county. Elliott Bay, which 

fronts Seattle, is an excellent deep-water harbor for 

ocean-going ships, and the Port of Seattle affords adequate 

pier space and cargo transfer foci lities. 

INDUSTRIES 

King County is the most industrialized as well as the 

most populous county in Washington, having a reported 

1,668 manufacturing establishments in 1963 (Washington 

Dept. of Commerce and Economic Development, 1969, 

p. XI}. This is more than three times the number in Pierce 

County, which is second in number of industries. Of the 

1,668 manufacturing industries in the county, at least 659 

process minerals, modify semifinished mineral products for 

their final use, or repair metal and nonmetal mineral items 

(Washington Dept. of Commerce and Economic Develop

ment, 1969, p. 1-15). Transportation products, such as 

aircraft, trucks, and ships, constitute the largest segment 

of the county's industry. The Boeing Company, primarily 

a manufacturer of aircraft, is the largest single industry in 

the county. 

The abundant mineral resources of King County have 

made a prime contribution to the history and development 

of the county. In 1967 the county ranked first in mineral 

production in Washington, with a value of $17,570,000. 

Because of incomplete records, it is impossible to give the 

total value of minerals produced from King County. How

ever, the data available, incomplete as they are, show 

more than $150 million in mineral production since about 

1920. Sand and gravel, coal, clay, cement, stone, peat, 

and silica sand have all been produced continuously for 

many years. Expanding urbanization- construction of 

homes, industrial plants, roads, and similar building pro

jects-provides the largest mineral market in the county. 

The most important minerals produced, in order of their 

value, are: sand and gravel, stone, coal, and clay . 

LAND USE 

Over 333,000 of the 1,365,760 acres of land in King 

County is federally owned. Most, but not all, of the fed

eral land is open to prospecting and mineral location. 

Mi I itary reservations are closed to prospecting and mining, 

but Indian reservations are open to prospecting and mining 

by permit from the tribal councils. In King County, fed

eral land open to the staking of mining claims corresponds 

roughly to the area shown as national forest on Figure 3; 

however, the Seattle watershed area on the Cedar River 

and the Tacoma watershed area on the Green River,al

though in the nationa I forest, are closed to entry. A II 
national forest land in the county is part of the Snoqualmie 

Nationa I Forest. About 56,600 acres of land in King County 

is State owned and is administered by the State Department 

of Natural Resources. Most of this land is open to pros

pecting and mine development through mineral lease from 

the Lands Division of the Department of Natural Resources. 

In King County the general trend over the years has 

been toward a decreased amount of land available for mining. 

In the mountainous part of the county, national forest acreage 

has been withdrawn from mineral entry for recreational and 

administrative uses, and pressure is being exerted by various 
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FIGURE 3.- Land ownership in King County, Washington. 

organizations for more recreational withdrawals. Closure 

to mining of areas such as the Seattle watershed on the 

Cedar River and the City of Seattle's proposed closure of 

the Tolt and Money Creek drainages in addition to Tacoma's 

Green River watershed emphasize the changing land status . 

In the western port of the county, constant spreading urban

ization is very rapidly changing the situation regarding land 

availability for mineral use . 

Anyone interested in prospecting for and developing 

mine ral resources must determine the ownership and avai I

obi lity of the mineral rights on the land to be investigated. 

A general guide to the status of mineral rights and landown

ership in Washington has been published by the Washington 

Division o f Mines and Geology (Moen, 1962). Agencies 

having information concerning land status and those having 

regulatory powers over mining are shown in Tobie l. 
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TABLE 1. - Sources of information relevant to mining and land status in King County, Washington 

Agency Address Information 

_Washington State: 

Department of Commerce ond 
Economic Development 

Department of Employment Security 

Department of Health 

Division of Air Quality and 
Radiation Contro l 

Department of Labor ond Industries 

Department of Natural Resources 

Lands Division 

Division of Mines and Geology 

Pollution Control Commission 

Department of Water Resources 

King County: 

Assessor 

Engineer 

Planning Deportment 

Recorder 

Seattle Area Industrial Council 

General Administration Bldg. 
Olympia, WA 98501 

Employment Security Bldg. 
Olympia, WA 98501 

1510 Smith Tower 
Seattle, WA 98104 

General Administration Bldg. 
Olympia, WA 98501 

P. 0. Box 168 
Olympia, WA 98501 

P. 0. Box 168 
Olympia, WA 98501 

P. 0 . Box 829 
Olympia, WA 98501 

General Administration Bldg . 
Olympia, WA 98501 

King County Courthouse 
Seattle, WA 98104 

King County Courthouse 
Seattle, WA 98104 

King County Courthouse 
Seattle, WA 98104 

King County Courthouse 
Seattle, WA 98104 

215 Columbia Street 
Seattle, WA 98104 

lndustrio I promotion. 

Employment laws, rules, and regulations. 

Air pollution regulations. 

Industrial safety regulations, cool mine inspector's 
reports . 

Prospecting permits for State-owned fond, mineral 
and oi I and gos leases on State-owned land. 

Geology, mineral resources, oi I and gas dri fling 
permits, oil and gos well records, mining lows, 
o il and gos lows, biennial reports of mining 
activity, mining property inspection, ore buyers, 
production statist ics, mineral identification service, 

Water pollution regulations. 

Water rights, water resources, water well data, 
geology . 

Land-ownership mops, location of patented claims. 
Aerial photographs of the county con be purchased, 
with clearance from the Assessor's office, from 
Walker Associates, 310 Prefontaine Bldg., 
Seattle, WA 98104 

Road access, load I imits, bridge capacities, county 
maps. 

General information concerning business, industry, 
recreation, zoning; data on projected population 
growth and direction of urban expansion. 

Chronological file of mining claim records, including 
proof of labor for annual assessment work, copies 
of location notices, transfers of claim ownership. 
Claims indexed alphabet ically by year. 

Genera l information concerning industry and business . 
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TAB LE 1.- Sources of informat ion relevant to mining and land status in King County, Washington-Continued 

Agency 

United States Government: 

Bureau of Land Management 

Bureau of Mines 

Forest Service 

Geological Survey 

Office of Minerals Exploration 

Private companies: 

H. G . Chickering, Jr. 
Consu I ting Photogrammetrist, 
Inc. 

Kroll Mop Company, Inc . 

Metsker Mops 

Walker Associates 

Address 

729 N. E. Oregon Street 
Portland, OR 97232 

680 Bon Marche Bldg. 
Spokane, WA 99201 

W. 222 Mission Avenue 
Spokane, WA 99201 

909 First Avenue 
Seattle, WA 98104 

P. 0. Box 70 
Albany, OR 97321 

P. 0. Box 4137 
Portland, OR 97208 

905 Second Avenue 
Seattle, WA 98104 

656 U.S. Courthouse 
W. 920 Riverside Ave. 
Spokane, WA 99201 

Federal Center 
Denver, CO 80225 

Washington D. C. 20242 

656 U.S . Courthouse 
Spokane, WA 99201 

1190 West 7th Avenue 
Eugene, OR 97402 

816 Second Avenue 
Seattle, WA 98104 

111 S. 10th Avenue 
T ocomo, WA 98444 

1222 Third Avenue 
Seattle, WA 98101 

310 Prefontaine Bldg . 
Seattle, WA 98104 

Information 

Records of patented claims, potent procedures, mining 
lows, land withdrawals. 

Geology, property inspection, mine operation, ore 
preparation. 

Aerial photographs of forest land, mining claims in 
forest, regulation of surface rights. 

Geology, topographic mops, aerial photographs. 

Government loons for mineral exploration . 

Aerial photographs . 

Mine maps, land ownership maps. 

Land ownership maps. 

Aerial photographs of the county. 

7 
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Until the mineral is needed, the land could be used for 

parks or open-space area. After the mineral has been 

mined, the land should be rehabilitated and rezoned for 

its highest use. This procedure may not conform with some 

of the zoning concepts of today, but if we are to keep our 

valuable minerals available and still utilize the land both 

before and after the minerals have been extracted, new 

thinking and new practices are needed. 

A mine operator should no longer think in terms of 

opening a pit or quarry, working it out and then leaving 

without rehabilitating it . While working his property he 

should place fences around the operation; observe setback 

and screening regulations; try to minimize dust and noise 

and avoid pollution of water; and, in general, make his 

operation fit into the community as well as possible. When 

he has finished working an area, he should leave gently 

contoured slopes in the pits for appearance, safety, and 

proper drainage . New pits and quarries that are opened 

should operate under a planned program, so that as parts 

of the property are worked out they are restored to a con

dition that is suitable for other uses. 

Long-range p Ianni ng w i 11 he Ip to protect our mi nera I 

deposits from being wasted through non-use, and will insure 

that land from which the minerals have been removed is 

reclaimed. To make long-range planning work properly, 

there must be an integrated program that co I ls for the 

complete cooperation of all parties concerned. Mineral 

land can be used for many purposes, such as wi Id life pres

ervation, recreation, lumbering, grazing, and farming, 

until such time as the minerals are needed. Good planning 

must include careful zoning to set aside mineral lands and 

to establish the requirements for the proper utilization of 

these lands. Permits may be issued that establish provisions 

for rehabilitation of the land. Operators should be willing 

to cooperate with planners and civic officials and be eager 

to maintain good relations with neighboring citizens. 

Planners should be reasonable in their zoning restrictions 

and should look upon mining operations not as nuisances 

but as essential elements in the local economy. 

Solid waste disposal.- The increase in population 

and industrialization has also increased the variety and 

amount of waste products that must be disposed of, and 

King County is currently having difficu lty finding good 

waste- disposal sites. The danger of poll ution to surface 

water or ground water from nonputrescib le waste probably 

is fairly low. The danger from putrescible material is 

high, and great care should be taken to evaluate potential 

sanitary landfill sites if this type of material is to be dis

posed of. When putrescible refuse becomes saturated, a 

leachate is produced that has a high concentration of dis

solved minerals, and that also acts as a transporting agent 

for bacterial pollutants. If the leachate gets into surface 

water, dilution and dispersion are effective mechanisms 

that reduce the contaminants . In ground water, however, 

because there is no turbulence and the flow is slow, dilu

tion and dispersion of the leachate is a slow and inefficient 

process . If ground water is percolated through material 

such as si It or dirt, the bacteria may be fi I tered out; 

however, the chem i ca I contaminants are not removed. 

Percolation through clay probably reduces the concentration 

of some undesirable elements through ion exchange , sim

ilar to the process employed by household water softeners, 

but the amount of total solids exchanged by this process is 

probably not very great . 

Sanitary landfills should be situated on relatively 

impermeable material, so that movement of the leachate 

will be slow. Clay, glacial till, and silt are the most 

effective materials for filtering out the biological contami

nants in the leachate. Sites where sand and gravel occur 

are generally unsuited for sanitary landfill because of 

their high permeability. 

Table 2 (on page 1 O) summarizes the criteria for 

evaluating sanitary landfill sites where putrescible waste 

is to be disposed of . 

Slope failu re.- Like land use competition and solid 

waste disposal, problems regarding slope fa i lure are in

creasing in King County. Such situations as roads built 

across slide zones, failure of slopes in roadcuts, settling 

of the ground under building foundations, and earth slumps 

in residential areas require the expenditure of large sums 

of money each year to correct or maintain . 

The unconsolidated pre-Vashon deposits (Q on Plate 

l) are the most susceptible to slope failure. Landslides in 

this unit occur extensively along the Cedar and Green 

Rivers and along the shores of Puget Sound in the vicinity 

of Alki Point and Duwamish Head. Table 3 (in pocket) is 

a summary of the general engineering properties of the 

different rock units in the county . 
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Ground Water 

The best sources of ground water in King County are 

aquifers in outwash material of the Salmon Springs Drift and 

the Vashon Drift in the southwestern part of the county, and 

unnamed gravels and Vashon Drift in the northwestern part 

of the county. Other sources are some of the older uncon

solidated formations, but these are not as reliable as the 

younger units. 

Water is also produced from rocks of Tertiary age in 

the west-centra I part of the county . Liesch and others 

(1963, p. 28) reported that more water is being taken from 

these rocks than is being put back into them by natural 

recharge through precipitation . As a result, there has been 

a steady decline in the water levels of wells in rocks of 

Tertiary age. 

Surface Water 

A review of surface water runoff for King County is 

shown on Figure 5 . Eight major river systems drain King 

County . From north to south they are the Skykomish, To It, 

North Fork of the Snoqualmie, Middle Fork of the Snoqual

mie, South Fork of the Snoqualmie, Cedar, Green, and 

Greenwater-White Rivers. These rivers are shown on Fig

ure 5 along with smaller tributary streams that have gauging 

stations on them. As mentioned above, three of these 

streams furnish municipal water to Seattle and Tacoma . 

Runoff in King County varies tremendously, depend

ing on the time of year, frequency of storms, amount of 

precipitation, and temperature. Flooding has been common 

along the lower courses of some of the streams, and, as a 

result, flood-control measures have been taken. Dikes have 

been built along some streams, and on the White River a 

flood- control dam was constructed at Mud Mountain near 

Enumclaw. Some surface water is used for irrigation, but 

the amount can probably be considered negligible. 

PREVIOUS WORK 

The first geologic work in King County apparently 

was done by I. I. Stevens in connection with surveys to 

find a rai I route across the Cascade Mountains. Unfortu-

nately, none of his geologic work was pub I ished . In 1886 

Bailey Willis reported on the coalfields of Washington 

Territory. He briefly mentioned the Newcastle, Renton, 

and Cedar River areas (on p. 760), and described the 

Green River coalfield (on p. 767) in more detail. Sev

eral papers, such as those of J. R. Browne (1869, p. 572-

573), Ruffner (1889, p. 90-170), and Hodges (1897, p. 

36-48), described some of the geology and mineral deposits 

in a cursory way, but it was not until 1899 (Will is and 

Smith) that the first detailed report was published . This 

is a report on the Tacoma 30-minute quadrangle, which 

covers the southwestern part of the county as well as part 

of Pierce County . 

Figures 6 and 7 are indexes to published geologic 

mapping in King County. Smith and Calkins (1906) mapped 

the Snoqualmie 30-minute quadrangle, which covers the 

area around Snoqualmie Pass. 

Evans (1912) described the geology and coalbeds in 

the county . Bretz (1913) described the g lacia I geology of 

the Puget Sound area and mentioned specifically some of 

the glacial features in King County. W. S. Smith (1915, 

1916b, 1917) mapped and described the rocks around Sky

komish, in the northeastern corner of the county. Weaver 

(1916b) discussed the Tertiary rocks in selected areas in 

the north-central and central parts·of the county. Later 

(1937), he described the Tertiary stratigraphy of the western 

part of the county. 

Warren and others (1945) mapped the coa Ifie Ids of 

the county and included a brief description of rocks. In 

1949 Mackin made an engineering geology report on the 

West Seattle area. Purdy (1951) described the antimony 

occurrences in Washington; the report includes discussions 

of several mines in King County. In 1956 Crande 11 and 

Waldron reported on a Recent volcanic mudflow that blan

kets the drift plain around Enumclaw. Rigg (1958) mapped 

and described the peat bogs of Washington, 46 of which 

are in King County. Crande 11 and Gard (1959) mopped 

the Buck ley ?! - minute quadrangle . 

Foster (1960) mapped the area around Snoqua lmie 

Pass. Beikman and others (1961) prepared a report on the 

coal reserves of Washington that includes detoi led infor

mation on King County coal. Waldron (1961 ) mapped the 

Poverty Bay 7!-minute quadrangle. Vine (1962a) mapped 

the Maple Va lley and the Hobart ?!- minute quadrangles, 
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AUTHORS OF GEOLOGIC MAPPING SHOWN ON FIGURE 6 
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and (1962b) worked out part of the Eocene stratigraphy of 

western King County. Waldron and others (1962) mapped 

the geology in and around Seattle and included a brief 

engineering geology and ground-water summary for each 

lithologic unit. Waldron (1962) mapped the Des Moines 

7!-minute quadrang le, which is a northward continuation 

of the Poverty Bay map he finished in 1961. Liesch and 

others (1963) mapped the surficial geo logy and made a 

ground-water study of northwest King County. Crande II 

(1963) mapped the surfi ci a I geo logy of the lake Topps 

15-minute quadrangle, which includes the area of the 

Buckley 7~-minute quadrangle. The Cumberland 7!-

minute quadrangle, which is just south of the Hobart and 

east of the Black Diamond, was mapped by Gower and 

Wanek (1963). Gari i ng and others (1965) mapped the 

geology and made a ground-water report on Vashon and 

Maury Islands as part of a larger report that covered all of 

Kitsap County and a small part of King County. Mullineaux 

mapped the Auburn (1965a), Black Diamond {1965b), and 

Renton {1965c) 7!- minute quadrangles. Hidaka and Garrett 

(1967) studied seepage problems of Chester Morse lake and 

Masonry Pool on the Cedar River. Richardson and others 

(1968) summarized the county's water resources and dis

cussed future problems . 

Student theses projects have made a significant 

contribution to the geologic knowledge of King County, 

especially in the remote and rugged eastern part. Figure 8 

is an index to student mapping in the county. Carr and 

Bagshaw (1908), Wi mm ler (1908), and Hance (1908) were 

apparently the first to do thesis work in the county. Carr 

and Bagshaw mapped the geology of Squak Mountain, and 

Wimmler worked along the Duwamish River's east valley 

wall, in what is now the south Seattle area. Hance did his 

work on the Newcastle coal area. In 1910 Fettke studied 

the bedrock in the vicinity of Seattle, Renton, and Port 

Orchard. Crary (1912) examined the Seattle Cascade mine 

and worked on methods of treating ore from the mine. 

Smith and Carr (1912) studied the geology and economic 

resources of the lake Dorothy region, near Skykomish . 

later, W. S. Smith extended this work for his master's 

degree (1913) and doctorate (1916a). Davis (1923) worked 

on the ore deposits and geology of the Mount Si area. 

McKnight (1923) studied the origin and history of l ake 

Washington. Young (1924) made a study of the workable 

clay deposits in Seattle. Aguinaldo (1924) did work on the 

concentration of arsenic ore from the Skykomish area . 

McNaughton and Middleton (1925) made a petro

graphic study of some of the glacial sediments in the Puget 

Sound area. Also in 1925, McKnight and Ward mapped 

the geology of the Snohomish 30-minute quadrangle . 

Fuller (1925) mapped the geo logy of the northeastern port 

of the Cedar lake quadrang le and made a special study of 

the Snoqualmie batholith in that area . Herdlick (1931) 

studied the mineralogy of the Nationa l Gold mine, on 

Mi ll er River, and did experimental work on ore milling 

prob lems. In 1932 Coats made a study of the Apex gold 

mine, on Money Creek near Skykomish. Bravinder (1932) 

worked on the Oligocene stratigraphy and paleontology in 

the western part of the county . Gence (1934) studied the 

White River valley. Van Ornum (1937) mapped the geology 

of the Coney Basin mine, on the West Fork of the Mi lier River 

near Skykomish. In 1938 Knowles studied the contact 

relations between the Grotto area limestone beds and 

igneous dikes that cut them. V. B. Pratt {1939) mapped 

the geology and studied methods for concentrating ore 

from the Great Republic antimony mine, in the Mil ler River 

district. Biderbost (1939) studied the mineralogy of the 

Coney Basin mine and worked on methods of ore treatment. 

Luther (1941) worked on the beneficia tion of glass sand 

from the Hammer Bluff formation . Also in 1941, S. K. 

Smyth studied the mineralogy and method of treatment of 

go ld ore from Lennox Creek, in the Buena Vista district. 

Mi lls (1949) mapped the Coney Basin mine . 

In 1950 Stark and Mu ll ineaux mapped the glacial 

geo logy of the Seatt le area. Bethel (1951) reported on the 

geo logy of the southeastern part of the Sultan quadrangle. 

In 1951 Oles worked on the petrology of an area that cov

ered part of Che Ian County and the Stevens Pass area of 

King County. In 1956 he extended his King County work 

westward to the Beckler River . N. R. Anderson (1954) 

examined the g lacial geology of the Mud Mounta in area in 

King County. R. M. Pratt (1954) worked on the geology 

of the Deception Pass area , and expanded his work in 1958 

for his doctorate . Foster {1955) made a study of the Guye 

Formation in the Snoqualmie Pass area, and in 1957 con

tinued his work for a doctorate . Galster (1956) mapped 

the geology in the Mi Iler River- Foss River area near Sky

komish. In 1956 Yeats studied the petrology and structure 
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of the rocks in the Mount Baring area, and in 1958 he ex

panded his work eastward for his doctor' s degree. Danner 

(1957) added to the paleontological knowledge of the 

metamorphic belt near Grotto and did reconnaissance 

mapping near Snoqualmie Pass. Bond (1959) made a sedi

mentation study on the sedimentary rocks in the Green 

River Canyon. Ell is (1959) mapped the structure and 

lithology of the Dutch Miller Gap area. Kremer (1959) 

mapped the geology of the Preston-Mount Si area, cover

ing both Tertiary and pre-Tertiary rocks. 

Pariseau and Gooch (1960) worked on the Guye iron 

deposit, in the Snoqua Im i e Pass area. Todd (1961) reported 

on the geology of the Bald Hornet claims, in the Mount 

Teneriffe area near North Bend. Also in 1961, Stockwell 

made a geologic reconnaissance of the iron deposits near 

Baring . Stevens (1961) studied the geology of the iron de-

posits at the Bessemer mine, on Green Mountain near North 

Bend. Kimball (1961) made a study of hydrothermal alter

ation in the Rainy mine (also known as the Ouartz Creek 

property). Mullineaux (1961a and 1961b) mapped the 

geology of the Renton, Auburn, and Black Diamond quad

rangles. Hammond (1963) mapped the structure and worked 

out the stratigraphy of the Keechelus Volcanics and associ

ated rocks in the southeastern part of the county. Plummer 

(1964) mapped the geology of the Mount Index area and 

proposed the origin of the sedimentary rocks that compose 

Red Mountain. In 1965 C. A . Anderson mapped the Pleis

tocene geology of the Fall City area. Curran (1965) mapped 

the surficial geology of the Issaquah area. A thesis that does 

not deal with geology but adds to the understanding of the 

economic conditions and history of the Green River coal 

area was done by Thorndale (1965). Kno 11 (1967) mapped 

the surficial geology of the Tolt River area. 

GEOLOGY 

PHYSIOGRAPHIC PROVINCES 

King County lies within two physiographic provinces

the Puget Lowlands and the Cascade Mountains. The two 

provinces are separated along a fairly well defined line 

(Fig. 9). 

Puget Lowlands 

An east-west-trending mountain outlier, composed of 

Cougar, Squak, and Tiger Mountains, divides the lowlands 

province into two almost equal parts (Fig . 9) . These parts 

have very similar physiography, each being made up of a 

gent ly rolling or hilly drift plain that is cut by wide, flat

bottomed, steep-sided valleys. The drift plain surfaces are 

covered with small ridges, rounded hills, and depressions, 

a lmost all of which were formed by the continental ice sheet 

that covered the area during the Pleistocene Epoch. The 

ridges and hills rise less than 200 feet above the drift plain 

and represent glacial features such as drumlins, kames, kame 

terraces, eskers, and rocdrumlins. Depressions or kettles are 

abundant and usually contain either lakes or peat bogs. The 

drift plain surface, though very irregular, has a westward 

regional slope away from the Cascade front. 

The main river valleys are steep-walled, flat-bottomed, 

and mostly 200 to 500 feet deep. During the last ice retreat 

some of them, such as the Duwamish, Snoqualmie, and 

Sammamish Valleys, served as lake impoundments and out

wash channels. The valley walls are serrated by numerous 

short V-shaped gullies that have steep gradients. Along the 

walls of the Duwamish Valley the gullies are very prominent. 

Streams that cross the lowlands usually do a considerable 

amount of meandering and are subject to periodic flooding. 

In only a very few places do they cut bedrock. One of the 

most conspicuous and interesting exposures of bedrock is in 

the gorge of the Green River, south and east of Black 

Diamond. Here the river established itself on the drift 

plain after the last glacial retreat, developing a meander 

pattern as it crossed the a lmost flat, ground-moraine

covered, glacially developed in itial surface. As erosion 

continued, the meanders became entrenched, cutting first 

through the drift and then into bedrock. 

The Duwamish Valley is reported (Mullineaux, 19610, 

p. 185) to have been part of Puget Sound as recently as 

4,800 years ago. Until the twentieth century, three main 
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FIGURE 9 .- Physiographic provinces of King County, Washington. 

rivers flowed through the valley. The White River at one 

time bifurcated as it entered the Duwamish Valley southeast 

of Auburn- one channel joined the Green River and flowed 

northward, and the other channel turned southward to join 

the Puyallup River at Sumner. A flood in 1906 plugged the 

north channel with debris, causing the total discharge to 

flow southward; manmade modifications hove since insured 

that the river will continue to flow southward. This short 

channe I between Auburn and Sumner is ca I led the Stuck 

River. The Green River enters the Duwamish Valley about 

2 miles north of the White River, turns north, and flows into 

Elliot Bay at Seattle. At one time it combined with the 

Black River near Renton to form the Duwamish River. The 

Black River was a very short river, only about 2 to 3 miles 

long, that drained Lake Washington. In 1917 the surface 

level of Lake Washington was lowered; the Cedar River, 

which formerly emptied into the Black River, was diverted 

into the lake; and the Black River became a smal I swampy 

creek. 

Glacial lineation in the Puget Lowlands is quite 

pronounced. Many outcrops of bedrock are grooved and 

striated, and drumlins are oriented parallel to the direction 

of ice movement. In the northern and southwestern parts 

of the lowlands the glacial lineation is in a genera l north

south direction; in the southeastern part of the lowlands, 

however, the lineation is strikingly southeast. 

In the southeast part of the lowlands, around Enum

claw, many of the glacial features have been hidden by o 

very big mud flow that came down the White River volley 

(Crandell and Waldron, 1956) and spread out over the drift 

plain. On ly the higher drumlins in the v icinity of Enum

claw were not covered by this large mudflow . Farther out 
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from the mountain front on the drift plain, druml ins were 

veneered with debris, but their topographic expression is 

sti II obvious. 

Cascade Mountains 

In King County the Cascade Mountains can be con

sidered in two parts. From Snoqualmie Pass southward they 

are composed predominantly of folded Tertiary volcanic 

rocks and lesser amounts of sedimentary and intrusive rocks. 

North of the pass the mounta ins consist primarily of granitic 

and metamorphic rocks . 

Alpine glaciation has been an important agent in 

sculpturing the mountains . All major river valleys have 

been shaped or modified to some extent by glaciation, 

especially in their upper reaches. The valleys lose eleva

tion rapidly; the rivers are almost a continuous series of 

cascades in their headwaters. Small tributary valleys are 

very steep, and many of them open into a main valley well 

above its floor. In the heart of the Cascade Range, cirques 

are common and many of them contain lakes. The ridges 

are sharp and serrated, and the peaks are steep rocky 

Matterhorn- like crags. The highest peak in the county is 

Mount Daniels, which rises to an elevation of 7,986 feet; 

it is 10 :niles south and slightly west of Scenic . 

The mountains north of Snoqualmie Pass are much 

more rugged than those south of the pass . This difference 

is due to the higher elevations and more intense glaciation 

in the northern part. 

Most of the major rivers that flow out of the Cascades 

have a northwesterly trend. This, according to Mackin and 

Cary (1965, p . 13-14), isbecausetheriversoriginallyestab

lished their courses during Oligocene time and were con

trolled by a series of northwest-trending ridges. As the 

Cascade Range was uplifted, the rivers were able to main

tain their pre-established drainage courses, and only the 

pattern of the smaller tributaries is the result of the most 

recent mountain- building movements. 

DESCRIPTION OF ROCKS 

Rocks ranging in age from Pa leozoic to Recent have 

been mapped in King County; however, Tertiary and Pleis-

tocene rocks are by far the most abundant . The older rocks 

occur in the Cascade Mountains of the eastern part of the 

county, and the younger rocks are most abundant in the 

Puget Lowlands . 

Pre-Tertiary Rocks 

The migmatite that occurs as a klippen on Mount 

Baring is probably the oldest rock in King County. Yeats 

(1958, p. 83- 99, 123- 126) described the unit in detail 

and discovered that it is composed of amphibolite or 

amphibolite-derived rocks such as hornblende migmatite, 

hornblende gneiss, or gneissose hornblende quartz diorite . 

He described the petrography of the different rocks in 

detail and pointed out that the unit is poor in potash . 

This d istinctive lack of potash minerals was used by Yeats 

(p . 123-126) to theorize an origin from basic volcanic 

rocks, and to correlate the formation with similar units 

discovered by other geologists who have worked in the 

Cascade Mountains north of King County. Yeats made 

no attempt to date the unit . 

Pre-Tertiary phyllites, schists, gneisses, and mig

matites crop out in the northeast part of the county. A 

band of metamorphic rocks consisting of gneisses and schists 

was mapped by O les (1956) between Barrier Peak and 

Captain Point. Gneisses in this metamorphic zone are 

mostly migmatitic; coarser- grained varieties are present 

in subordinate amounts. The schist is predominantly a 

biotite quartz variety, and its chemical composition is 

thought to be essentia I ly the same as that of the parent 

sediments. The schist grades continuously into the adja

cent gneisses, and the gneisses grade continuously into 

direction less granitic rocks of the Mount Stuart Grano

diorite . Sch ists and phyllites underlie most of the area 

from Beckler River eastward for about 4 miles, and also 

the area between Foss River and Sawyer Creek. Schists 

a lso crop out near Deception Pass (Pratt, R. M. , 1954, 

1958) and Dutch Miller Gap (Ellis, 1959) . The metamor

phic rocks of the eastern port of the county have not been 

dated, except that they are known to be older than the 

Swauk Formation. In some areas they have undergone 

such a complete change that they have been converted to 

directionless granitic rocks of the Mount Stuart batholith, 
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which is considered to be Mesozoic in age. This would 

date the metamorphics as being pre-Mesozoic in age. 

Pa l eozoic Rocks 

A rock unit composed of ribbon chert, quartzite, 

greenstone, a rgillite, chert breccia, tuff, hornfels, phyl

lite, and marble crops out near Baring and Grotto and has 

been traced as far south as Snoqualmie Pass by Danner 

(1957, p . 249- 255) . In the Grotto area the rocks are 

reported by Danner (p. 233) to be mostly greenstone, 

ribbon chert, argi llite, and quartzite; minor amounts of 

marble are a lso present . The marble is mostly along the 

east side of the belt and in most places is associated with 

the greenstone. In the Snoqualmie Pass area Danner (1957, 

p. 249- 250) and Foster (1960, p . 111) found ribbon chert, 

chert breccia, fine- grained hornfels, and marble. The 

rocks in both areas have undergone mi Id static metamor

phism. Where they are adjacent to intrusive rocks, they 

have undergone contact metamorphism. 

The unit as a whole crops out on the northeast side 

of the Skykomish River between Grotto and Baring, extends 

along the east side of Palmer Mountain, crosses Lowe Creek, 

makes up the west part of Maloney Peak, and crops out 

along Kimball Creek. Farther south, near Snoqualmie 

Pass, rocks of simi lar lithology crop out on Denny Moun

tain, Chair Peak, and Guye Peak . 

In the Snoqua Im i e Pass area Foster (1960, p. l l l) 

proposed the name Denny Formation for the unit and 

designated Denny Mountain as the type locality. 

W. S. Smith (1916a and 1916b) made the first attempt 

to date the marble- bearing formation of the Baring- Grotto 

area. He assigned an Ordovician age to the rocks on the 

basis of fossi Is. Later, Thompson and others (1950, p. 49) 

identified Permian fusulin ids from the marb le . After a 

thorough search of the area, Danner (1957, p . 50- 51) re

ported that he was able to find only fusulin ids and crinoid 

columnals . In light of the facts that Smith's fossi ls are 

not avai lable for examination (Danner, 1957, p. 51) and 

tha t only Permian fossi Is have been found in the Grotto 

area marb les since Smith did his work, it seems reasonable 

to assume that most, if not all, of the unit is Permian in 

age. 

Mesozoic Rocks 

Mount Stuart Granodiori te. - About 40 to 50 square 

miles of the northeast corner of the county is underlain by 

rocks of the Mount Stuart Granodiorite. Several large 

(a few miles long) patches or bands of high- grade meta

morphic rocks occur in the granodiori te and appear to have 

been part of the parent materia l from which the batho li th ic 

mass was formed. Where the contacts between the meta

morphi cs and granitics are not faults, they a re gradational 

from one I ithology to another. Oles (1956, p. 150) re

ported that most of the rock of the Mount Stuart Grano

diorite in the Beckler River-Nason Ridge area is quartz 

diorite; however, trondhjemi te , granodiori te, and alaskite 

are also present. The Mount Stuart G ranodiorite is con

sidered to be of Mesozoic age. 

Mesozoic - Early Cenozoic 

Sedimentary Rocks 

A band of slightly metamorphosed sedimentary rocks 

extends from the North Bend area northward beyond the 

North Fork of the Snoqualmie River. The formation consists 

mainly of graywacke, breccia, shale, and argi llite. The 

rocks strike in a general northerly direction, and steep dips 

are common. Graywacke is the most common rock type; its 

occurrence varies from thick massive beds to thin beds with 

intercalated argill ite . Where they have been intruded by 

granodiorite the sedimentary rocks have been hornfe lsed 

a long the contact. Both Bethe I (1951 , p. 23- 56) and Kremer 

(1959, p. 40-56) have studied this formation, and each 

assigned a different age to it. Bethel (p. 55), on the basis 

of lithologic similarities between the unit and the Swauk 

and on some admittedly weak foss il evidence, considered 

that the fonnation is Cretaceous-Paleocene in age. Kremer 

(p . 54-56) concluded that the unit correlates with simi lar

appearing rocks in Whatcom County that are known Late 

Jurassic to Late Cretaceous in age. Both workers indicated 

that the formation 's age is open to question until more con

clusive evidence is presented. 

Plummer (1964) described a sedimentary un it that crops 

out in the vicinity of Red Mountain near the heodwaters of 

Money Creek for which no lithologic equivalent has been 
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found in the Cascade Mountains to date (1969). It is com

posed of statically metamorphosed conglomerate, argilla

ceous sandstone, and hornfe lsed argi II ite. Conglomerate 

is the predominant lithology, and the hornfelsed argi !lite 

is minor. The elastic material that makes up the unit was 

apparently derived partly from Paleozoic rocks similar to 

those that crop out near Grotto and Baring (Plummer, p. 26, 

60). No attempt to date the formation was made by Plummer 

(p . 60), other than to say it is younger than the Paleozoic 

rocks from which it is derived. 

Mesozoic-Early Cenozoic 

Volcanic Rocks 

As with the sedimentary rocks just described, there 

is no unanimous agreement as to the age of the volcanic 

rocks that are associated with them. Kremer (1949, p. 68-

69) thought that the metavolcanics that compose Mount Si 

might be as young as late Eocene. Bethel (1951) considered 

the volcanics that crop out in the Lennox Creek-North Fork 

of the Snoqualmie River area to be intercalated with the 

graywacke-argillite formation, and to be more or less con

temporaneous with the Swauk Formation, which he considered 

to be Late Cretaceous to Paleocene in age. Plummer (1964, 

p. 8) correlated them with volcanic rocks southeast of Sky

komish that were mapped by Galster (1956, p. 66), who 

assigned a Paleocene-early Eocene age to them. At the 

present time (1969), the position held by the volcanic rocks 

in the stratigraphic column has not been firmly established . 

In the Mount Si area the volcanics hove been metamorphosed 

and consist of greenstone and greenschist . To the northeast 

about 10 miles, in the Lennox Creek-North Fork of the 

Snoqualmie River area, the rocks are massive andesitic flows, 

coarse andesitic tuffs or breccias, fine tuffs, and tuffaceous 

sediments. The tuffs are intercalated with the shale and 

graywacke beds of the sedimentary formation described by 

Bethel (1951) and Kremer (1959) . Just north of the area 

Bethel mapped, Plummer (1964) discovered that andesite 

flows predominate, but that dacite, basalt, and breccias 

are common in the formation. 

Tertiary Rocks 

Swauk Formation. - The name Swauk Formation was 

applied by Russell (1900, p. 118) to sandstone, conglomerate, 

and shale beds that crop out in the Swauk mining district in 

Kittitas County. In King County, rocks of the Swouk For

mation crop out in a continuous belt from the mouth of the 

Beckler River southeastward to Deception Poss. In the vicin

ity of the Foss River and Sawyer Creek the outcrop of the unit 

is split into two prongs for about 4 miles by a narrow strip of 

south-trending pre-Tertiary schistose rocks . A small patch 

of Swauk also crops out near Dutch Miller Gap. 

In King County the Swouk is composed of orkosic 

sandstone, conglomerate, and shale. In o few places near 

igneous contacts the rocks have been hornfelsed. Galster 

(1956, p. 36) reported that in some places the orkosic sand

stone can easily be mistaken for granodiorite because of its 

composition, massive nature, and color . Pebbles in the 

conglomerate are gronodiorite, quartzite, schist, and slate . 

The shale is lenticular in nature, and some beds may be as 

much as 100 feet thick. Galster (p. 36) estimated the 

thickness of the formation in the Foss River area to be more 

than 10,000 feet. 

The Swouk Formation unconformably overlies the pre

Tertiary metamorphics and the Mount Stuart Gronodiorite. 

In the area between the Foss and Mi Iler Rivers the formation 

grades laterally into volcanic rocks (Galster, 1956, p. 43). 

The age of the Swouk has been the subject of a con

siderable amount of conjecture. Various workers have 

dated it from Late Cretaceous to Eocene . Most geologists 

apparently believe that it is predominantly Paleocene in 

age, the lower part possibly being Cretaceous, and that it 

is equivalent to the Chuckanut Formation of the Bell ingham 

basin. 

Guye Formation.- The name Guye Formation was 

proposed by Smith and Calkins (1906, p. 7) for a hetero

geneous group of sedimentary and volcanic rocks that crop 

out in the vicinity of Snoqualmie Pass. In 1960 Foster 

(p. 112) determined that the Guye Formation actually 

included four formations; he therefore restricted the name 

to a thick sequence of shale, sandstone , cmd conglomerate. 
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Foster (p. 113) estimated that the formation is at least 

5,000 feet thick. The rock types are mixed in various pro

portions, and the beds range in thickness from thin to massive 

and ore lenticular in nature. 

Originally, Smith and Calkins assigned a Miocene 

age to the Guye . The later work by Foster (1960, p. 1 J 2-

113) showed evidence for an older age . Basing his theory 

on leaf fossi Is identified by R. W . Brown (_!_n Foster, J 960, 

p. 113), of the U. S. Geologi co I Survey, Foster dated the 

unit os Paleocene to Eocene . The lower contact has not 

been observed, and the upper contact is unconformable 

with the Mt. Catherine Rhyol ite. 

Mt. Catherine Rhyolite. - Foster (1960, p . JJ4) 

named o group of rhyolite flows, tuffs, and breccias that 

crop out in the vicinity of Snoqualmie Pass the Mt. 

Catherine Rhyo lite. 

Most rocks from the formation are some tone of 

purple, but light- orange and light-blue rocks are common. 

Weathered rocks ore usually light brown and are commonly 

stained by limonite. Clastic rocks appear to be the most 

abundant . They are composed of angular fragments of 

devitrified glass embedded in a matrix of similar composi

tion. 

No fossi Is have been found in the Mt. Catherine 

Rhyo li te. However, it overlies the Guye Formation of 

Paleocene to Eocene age and in turn is concordantly 

overlain by the Naches Formation of probable Eocene age; 

thus it is probably Eocene in age . 

Naches Formation.- The Naches Formation was 

named by Smith and Calkins (] 906, p. 4- 5); it comprises 

intercalated sandstones and basalts that occur extensively 

in the drainage basin of the Na~hes River. The formation 

is composed of about 5,000 feet of i;,terbedded basalt, 

sedimentary rock, and rhyolite. Because the lithology 

varies from place to place, no general section has been 

described. Foster (J 960, p . 116) noted that basalt is 

usually more prevalent in the lower part of the unit. The 

basalts of the formation that ore exposed in roadcuts of 

the Snoqualmie Poss highway on the west side of the pass 

hove been thermally metamorphosed by the Snoqualmie 

Gronodiorite. 

The only information available on fossi Is from the 

Naches Formation was written by F. K. Knowlton (_!_n 

Smith and Calkins, 1906, p . 6), who stated that he did 

not recognize any of the leaf species collected; however, 

he thought the ir closest affinities were with leaves found 

in the Puget Group . This, coupled with the formation's 

stratigraphic position above the Guye Formation and the 

Mt. Catherine Rhyolite, strongly indicates an Eocene age. 

Rag ing River Formation.- The name Raging River 

Formation (Fig . JO) was proposed by Vine (1962b, p . 7) 

for about 3,000 feet of marine rocks that crop out on the 

east side of Tiger Mountain , along the west volley wall of 

Raging River. This has been designated by Vine as the 

type locality for the formation. 
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t ions in the Puget Lowlands of King County, 
Washington . 

The Raging River Formation consists mainly of fine

groined sediments- sandstone, siltstone, and cloystone

thot contain marine invertebrate fossi Is. These beds ore 
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generally dark-gray, thick-bedded, hard, ledge formers . 

lnterbedded with the resistant beds are strata as much as 

200 feet thick of softer, more friable rocks consisting of 

fine- to coarse-grained sandstone, siltstone, and chert 

pebble conglomerate. The sandstone beds are poorly sorted 

and consist of volcanic rock fragments . 

The lower outcrops of the Raging River Formation 

show considerable complication by faulting and igneous 

intrusion. As the base of the unit is covered by glacial 

drift, the nature of the underlying rocks is unknown. The 

upper contact was placed by Vine (1962b, p. 8) at the top 

of a fossi I-bearing, dark-gray claystone that is overlain 

by gray nonfossiliferous micaceous sandstone. Identified 

fossils from the Raging River Formation place the unit's 

age at middle to possibly early late Eocene (Vine, 1962b, 

p. 8). 

Puget Group 

The name Puget Group was first used by White (1888, 

p. 446) for brackish- water sedimentary rocks that occur in 

the Puget Lowlands. Willis (1898a) divided the group into 

three formations in the Pierce County coal area- the 

Pittsburg, Wilkeson, and Carbonado, in descending order. 

In King County, Evans (1912) considered the Puget to be 

a formation and made a threefold subdivision of it into 

what he cal led series- in descending order- Kummer, 

Franklin, and Bayne. These three names have not been 

widely accepted and are rarely used . He measured 8,392 

feet of Puget Group sedimentary rocks in the Green River 

gorge. The Puget Group is composed of arkosi c sandstones, 

quartzose sandstones, shales, bony beds, and coal. The 

sandstones vary in color from light gray to almost white. 

Generally, they are softer and coarser grained at the top 

of the section than at the base . The shales range from 

sandy to carbonaceous, and the coal grades from bony to 

good bituminous. 

In the west-central part of King County the Puget 

Group has been divided into three formations. In descend

ing order, they are the Renton, Tukwi la, and Tiger Moun

tain Formations (Figs. 10 and J 1) . 
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FIGURE 1 J . - Correlation chart showing the Puget 
Group and equivalent formations, also floral 
zones, in western King County, Washington . 
[Modified from Figure 2 of Vine, 1962b,p . 3.) 

Tiger Mountain Formation . -Vine (1962b, p. 12) 

named the nonmarine sedimentary rocks that conformably 

overlie the Raging River Formation the Tiger Mountain For

mation (Figs. 10 and 11). The type locality was designated 

as the south and east slopes of Tiger Mountain in secs. 9, 

16, 17, 20, and 21, T. 23 N . , R. 7 E. The formation 

consists of about 2,000 feet of non marine arkosi c sandstone, 

c laystone, and i mpur~ coo I. The sandstone beds are com

monly medium grained and crossbedded; they weather gray 

to brown. Matrix material, which may constitute as much 

as 10 percent of the rock, is chiefly clay. 

Leaf fossi Is co llected from the formation indicate that 

it is probably middle to late Eocene in age. The formation 

is conformable with the underlying Raging River Formation 

and is interfingered with the overlying Tukwila Formation. 

Tukwila Formation. - The name Tukwila Formation 

(Figs. l O and 11) was proposed by Waldron (1962) for about 

2,500 feet of rocks that crop out near the town of Tukwila, 

in King County. Elsewhere in the county the formation is 

approximately 7,000 feet thick . At the type locality the 

formation is composed of a volcanic-derived lower sedi

mentary unit that constitutes most of the formation, a 
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middle arkosic unit about 250 feet thick, and an upper 

volcanic sedimentary unit. Farther east, the formation is 

characterized by tuff breccia and fine- to coarse-grained 

epiclastic rocks. 

The volcanic-derived sedimentary rocks of the for

mation are mostly volcanic sandstone, siltstone, and shale; 

however, some conglomerate, tuff, breccia, tuffaceous 

sandstone, and si I ts tone, and a few carbonaceous shale 

beds are also present. The rocks vary in color from dark 

brown to white, and most of them are poorly sorted and 

bedded . 

The age of the Tukwila Formation has been established 

as late Eocene (Vine, 1962b, p. 16) from plant fossil remains. 

A checklist of leaves found in the formation (Vine, 1962b, 

p. 15) indicates that they belong to floral zones 4 and 5 of 

Wo I fe and others (1961 ) . 

The Tukwila Formation interfingers with the under

lying Tiger Mountain Formation. The upper contact, with 

the Renton Formation, is locally sharp; however, on a re

gional scale it probably transgresses time. 

Renton Formation.- The name Renton Formation 

(Figs. 10 and 11) was proposed by Waldron (1962) for more 

tho n 4,000 feet of rocks that crop out in the vicinity of 

Renton. The formation consists mostly of fine- to medium

grained arkosic sandstone; lesser amounts of siltstone, shale, 

and coal are also present. Most of the sandstones are 

weakly cemented by calcite; however, locally clay and 

silt act as binder materials. The sandstone and siltstone 

commonly ore wel I sorted and thin bedded. Locally the 

formation contains massive crossbedded sandstone beds. 

The age of the Renton Formation is considered by 

Vine (1962b, p. 16) to be late Eocene to earliest Oligocene. 

The lower contact of the Renton Formation is conform

able with the Tukwila. The upper contact has not been 

studied, but it appears to be conformable with the overlying 

volcanic rocks. 

Oligocene Sedimentary Rocks 

A total of 2,140 feet of Oligocene rocks in south 

Seattle have been described by Weaver (1937, p. 153). 

The formation consists predominantly of massive sandstone 

and shale beds and includes lesser amounts of conglomerate . 

It crops out along the east wall of the Duwamish Valley 

from Edmonds Street southward to Graham Street. The 

formation also crops out eastward along several streets to 

Lake Washington. Other outcrops of Oligocene rocks can 

be seen at Alki Point at low tide, along U.S. Highway 10 

about 8 miles east of Seattle, and a long State Highway 203 

near the King County-Snohomish County line. 

Invertebrate fossils found at Alki Point by Weaver, 

and Foraminifera collected by the author from a bank along 

the Seattle Freeway near the north end of Boeing Fie Id and 

identified by W. W. Rau, indicate an age similar to that 

of the Blakeley Formation in the Bremerton-Bainbridge 

Island area. 

Hammer Bluff Formation 

The Hammer Bluff Formation was named by Glover 

(1936c, p . 77); it comprises a few outcrops of clayey sand

stone along the Green River about 2 miles below Flaming 

Geyser Park. The formation is fluvial and lacustrine in 

origin end includes clayey sandstone, gravel, silt, and 

clay, along with minor ash beds and seams of woody lig

nite. It also contains a considerable amount of kaolinitic 

clay and was probably derived by the reworking of Puget 

Group arkosic sandstone. The total thickness of the for

mation is probably not much more than 100 feet. 

A fossi I plant assemblage found in the formation was 

dated late Miocene by R. W. Brown of the U.S. Geologi

cal Survey (J_n Mullineaux, 1961a, p , 61, 62). The 

Hammer Bluff Formation unconformably overlies the Puget 

Group and is overlain by Vashon Drift of Pleistocene age. 

Hammer Bluff, in the NE.\ sec. 28, T. 21 N ., 

R. 6 E., was designated the type loco lity of the formation. 

Tertiary Volcanic Rocks Undivided 

Almost all of southeastern King County and some 

areas in the northeastern part of the county are covered by 

vo lcanic rocks that at one time or another have been called 

the Keechelus Andesite Series by various workers, starting 

with Smith and Calkins (1906) in the Naches Pass area. 

Much confusion exists as to what the Keechelus is, and, 



DESCRIPTION OF ROCKS 31 

as a result, it has become a catchall name for volcanic 

rocks that range in age from Eocene to Quaternary, In the 

area around Mount Rainier in Pierce County the Keechelus 

hos been divided by Waters (1961} into three formations, 

which range in age from late Eocene to early Miocene. In 

King County a considerable amount of work hos been done 

on the unit, mostly by students, but no formal subdivisions 

hove been proposed to date (1969}. 

The gross lithology of the unit consists of andesitic 

tuffs, tuff breccias, flow breccias, lava flows, and arkosic 

sandstone beds. Tertiary volcanic rocks of this type hove 

beenmappedbyW. S. Smith (1915), W. S. Smith (1916a}, 

Fuller (1925), Warren and others (1945), Bethel (1951}, 

Galster (1956), Donner (1957), Ell is (1959), Kremer (1959), 

Foster (1960), Vine (19620), Gower and Wanek (1963), 

Hammond (1963), and Plummer (1964). The most complete 

study was done by Hammond (1963) as a doctoral thesis, 

but, as of 1969, none of his work has been published. The 

possibilities are good that at least two other similar forma

tions described by Warren (1941, p . 800) and Waters (1961, 

p. 48) occur in King County also. The total thickness of 

the unit is unknown, but probably exceeds 20,000 feet. 
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Snoqualmie Gronodiorite 

The Snoqualmie Granodiorite was described by Smith 

and Calkins (1906, p. 9} as gronodioritic rocks that occur 

in headwaters of the Snoqualmie River drainage. The term 

"granodiorite" is somewhat misleading, inasmuch as many 

other types of granitic rocks occur in the batholithic moss. 

Bethel (1951} and Plummer (1964), who have probably best 

described these rocks in King County, have reported grano· 

diorite, quartz diorite, diorite, granite, aplite, intrusive 

breccia, dacite porphyry, tonalite, and gabbro. 

In King County, rocks of the Snoqualmie batholith 

have an outcrop area of about 250 square miles. Mostly, 

they occur north of Snoqualmie Pass and east of a line 

between Chester Morse Lake and the Snohomish County 

town of Index. A definite relation exists between the 

metallic ore deposits of the county and the batholithic 

rocks; this is shown on Figure 12. The mineral deposits 

are associated with the Tertiary granitics but not with the 

older Mesozoic Mount Stuart Granodiorite. 

The age of the Snoqualmie batholithic rocks is con

sidered to be Miocene. Lipson and others (1961), using 
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FIGURE 12.-Relation of metallic ore deposits to granitic rocks in King County, Washington . [Compiled by 
W. S. Moen.) 
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the potassium-argon method, dated the Snoqualmie rocks 

at 17 million years. 

Tertiary Intrusive Rocks Undifferentiated 

A variety of Tertiary intrusive rocks in King County 

range in age from Eocene to Miocene. The compositions 

vary from basalt to granite; generally speaking, the intru

sions are less calcic from west to east. In the Allentown

Tukwi la area the rocks are porphyritic basalt and andesite; 

in the foothills of the Cascades they are andesi te porphyry; 

and in the Cascades they are dacite porphyry, rhyolite, 

diorite, andesite porphyry, and granodiorite . None of 

these intrusions is very large; the largest covers about 5 

square miles. Most, however, are much sma lier and are 

dikes and si I ls enclosed in older sedimentary and volcanic 

rocks. These hypabyssal rocks are widespread, cropping 

out al most everywhere bedrock is exposed. 

Quaternary Deposits 

All Quaternary deposits in King County are sedimen

tary, having been deposited by glaciers as till, by streams 

as outwash and alluvium, and in lakes as lacustrine deposits. 

These deposits are well exposed along most of the steep 

river-valley wal Is in the Puget Lowlands, and there are 

extensive outcrops along the shores of Puget Sound and at 

various places around Vashon and Maury Islands. Drift 

deposits from four glaciations have been found in King 

County; in ascending order they are the Orting Drift, Stuck 

Drift, Salmon Springs Drift, and Vashon Drift. The Kitsap 

Formation occurs on Vashon and Maury Islands, between the 

Vashon and Salmon Springs Drifts, and the Puyallup For

mation occurs between the Salmon Springs and Stuck Drifts. 

Orting Drift . - The oldest Quaternary deposit recog

nized in King County is the Orting Drift. It crops out in 

the valley walls of the Green River, where it lies on eroded 

Tertiary bedrock. The Orting Drift is composed mostly of 

oxidized sand and gravel, and at its type locality in Pierce 

County is 165 feet thick. Till sheets are interbedded with 

the sand and gravel at more than one horizon. Typically, 

the drift is dense and brown, and joint and pebble surfaces 

are coated with iron oxide . 

Stuck Drift.- Unconformably overlying the Orting 

Drift in the southern part of King County is the Stuck Drift, 

named by Crande 11 and others (1958, p. 391) for the sec

ond period of glaciation in the Puget Sound area . The unit 

consists chiefly of an unoxidized to slightly oxidized till 

sheet, 5 to 20 feet thick, which is underlain and overla in 

by oxidized sand and gravel. In King County the Stuck 

Drift occurs only in the southern part of the Duwamish 

Valley, near the Pierce County line. 

Puyallup Formation.- Originally, the Puyallup For

mation was described as the Puyallup Sand by Willis (1898b, 

p. 1 J J ) , but was redefined by Crande 11 and others (1 958, 

p. 392-394). The formation has a maximum thickness of 

about J 00 feet in King County and is exposed along the 

walls of the Duwamish Valley. It is composed chiefly of 

fine to medium, light-gray to brown sand, but includes 

volcanic debris, mudflows, silt, clay, peat, and volcanic 

ash that were deposited during a glacial interstage. 

Salmon Springs Drift.- Overlying the Puyallup For

mation in King County is the Salmon Springs Drift- so 

named by Crandell and others (1958, p . 394). The unit is 

best exposed along the walls of the Duwamish, Green, and 

White river valleys. It crops out also along the shores of 

Puget Saund and around Vashon and Maury Islands. The 

unit is composed of sand and gravel and thin beds of si It, 

clay, and peat. In the Duwamish Valley two till lenses 

are separated by interbedded outwash. Only one till lens 

occurs in the valleys of the Green and White Rivers. In 

King County the maximum thickness of the Salmon Springs 

Drift is about 200 fe.et. 

Kitsap Formation.- In the Vashon-Maury Island area 

the Solmon Springs Drift is overlain by the Kitsap Formation. 

The formation was originally called the Kitsap Clay Member 

of the Orting Drift by Sceva (1957, p, 17-19). Garling 

and others (1965, p. 29) redefined the unit and designated 

as the type locality a beach bluff one- half mi le north of 

Maplewood, on the west shore of Clovis Passage in Kitsap 

County. The formation consists mainly of clays and silts, 

including minor amounts of sand and gravel. A stratum of 
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peat in the formation ranges from 1 to 4 feet in thickness . 

Vashon Drift.-As first descr ibed by Willis {1898b), 

the Vashon Drift included material that was older than the 

Vashon. Later workers have restricted and redefined the 

unit . The Vashon Drift was deposited by the last glacial 

advance and includes till, outwash sand and gravel, and 

varved si It and clay. This drift covers much of western 

King County. 

Stratified drift in the Vashon is probably the most 

economically important rock type in King County. It is 

from this material that most of the sand and gravel suitable 

for aggregate is produced. 

Undifferentiated drift and alluvium .- In some areas 

of the county, particularly along the eastern part of the 

Puget Lowlands, the surficial geology has not been worked 

out . These areas are covered by deposits of ti I I, outwash 

sand and gravel, lacustrine silts and clays, alluvium along 

streams, and mudflow debris . 

Peat. - Peat bogs are scattered abundantly over the 

Vashon Drift plains of the Puget Lowlands. Many of the 

bogs occupy old kettle lakes, others have fi lied old stream 

channels or have formed on alluvial flats where streams 

empty into lakes. The various bogs contain sphagnum, 

fibrous, woody, and sedimentary peat, as wel I as minor 

beds of pumicite and diatomite . 

Landslides.- Landslides are common along the steep 

valley walls of the drift plain. The slides consist predomi

nantly of rotated, sheared, and deformed blocks of glacial 

drift material . Where clay beds are abundant, landslides 

are common. 

Osceola mudflow.- Northwest of Enumclaw a for

mation of unsorted, subangular to subrounded pebble-, 

cobble- , and boulder-size fragments in a clayey to silty 

sand matr ix mantles the drift plain. The formation was 

originally described by Willis (1898b, p. 143) as a sheet 

of ti II . However, work by Crande II and Waldron in 1956 

revealed the true nature of the unit; they were able to 

show good evidence that it originated as a mudflow on the 

slopes of Mount Rainier. 

Alluvium.-Alluvium in King County occurs along 

most of the major rivers and streams. Much of the material, 

especially in the Puget Lowlands, is reworked glacial debris. 

In the eastern part of the county most of the alluvium has 

been derived from the weathering of bedrock. It consists 

of clay, silt, sand, and gravel. As might be expected, 

fine-grained material predominates in the western port of 

the county and coarser material is most abundant in the 

eastern part. Alluvium is part of the material used as 

aggregate in the county. 

STRUCTURE 

The geologic structure of King County is very complex, 

especially in the eastern part of the county. Two prominent 

structural grains occur- one striking northwest and the other 

to the north. According to Mackin and Cary (1965, p . ] 3-

16), the northwest trend was established during Oligocene 

time, when earth stresses folded the Oligocene and older 

rocks into what Mackin and Cary called the Calkins Range. 

This structural grain became so firmly established that 

present-day main river courses are influenced by it. At a 

later time, probably during the late Pliocene to early 

Pleistocene, the Cascade Range was arched along a north

south axis. Although there is no obvious structural axis 

a long the Cascades, the mountains apparently represent a 

large arch with many superimposed minor folds that oblit

erate the axis of the main fold. The term "minor" implies 

only that they are smaller than the main north-south uplift. 

Many_, if not most, of these smaller folds predate the uplift 

of the Cascade Range . The forces that produced the north

west trends were probably still active and thus they rein

forced pre- existing structures when the Cascades were 

uplifted. Large, pronounced northwest-trending shear 

zones in the plutonic rocks indicate that this system may 

sti I I be active. 

Folding is not evident in the Snoqualmie Granodiori te; 

however, the batholithic mass in the vicinity of Snoqualmie 

Pass plunges from alpine highs in the northern part of the 

county southward beneath Tertiary volcanic rocks. Whether 

this was caused by a stronger uplift to the north or is simply 

adorning effect of the batholith is not known. The origin 

and emplacement of the Snoqualmie batholith was both by 

granitization of older rocks and by intrusion of a magmatic 

mass into older rocks. 

Faults are common; however, few large ones have 

been mapped . In batholithic rocks they are particularly 

hard to recognize, and it is in those rocks that they are 
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most important in the control of ore bodies. There are 

several large shear zones cutting the granodiorite in the 

Money Creek-Miller River-Lennox Creek area, but they 

have not been studied, so their relative movement and 

relation to ore deposits are not known. Breccia pipes are 

common in the northeastern part of the county and often 

serve as loci for ore mineralization, 

Thick vegetation and glacial overburden form an 

effective mask over the Tertiary rocks of the Puget Low

lands area, making structural determinations very difficult. 

In only a few places are there enough outcrops of pre-

Pleistocene rocks to make it possible to map bedrock with 

any degree of confidence. Dips in the Tertiary sediment

ary rocks of the lowlands are moderate to steep, much the 

same as they are in older rocks of the Cascades. There are 

two general fold systems in the Tertiary rocks of the low

lands- northwest as exemplified by the folds in the New

castle Hi !ls-Renton area, and north- northeast as typified 

by the folds in the Green River area. Jointing occurs 

throughout the pre-Pleistocene rocks and is especially 

abundant in the granitic rocks. Usually there is more than 

one joint set in granitics at any given locality. 

MINERAL RESOURCES 

Apparently, coal was the first mineral to be mined 

in King County. The first mine is reported to have been 

opened in 1853, and for many years coal was the most im

portant mineral of the county in value of production. Rec

ords in the King County Auditor's office in Seattle indicate 

that the first minera l claim was recorded Apri I 12, 1871, by 

Job, Anthony, and Howard Carr. 

Early reports on the mineral potentia l of the county 

predicted a great future for mining in the area. This pre

diction has been fulfilled, but not necessarily in the same 

sense that it was made. Early prospectors, mining engineers, 

and geologists, aside from their efforts on coal, spent most 

of their time and energy on the metallic mineral deposits, 

and almost every deposit, at one time or another, has been 

described in eloquent and glowing terms. Relatively little 

attention was given to the nonmetallic minerals during the 

early days; however, they have proven to be the most pro

ductive deposits thus far . Although the development of 

metallic mineral deposits has lagged far below the expected 

level of activity over the years, there is no question that 

valuable metallic deposits are present in the county and 

that many of them hold good promise for future deve lopment. 

Early workers failed to comprehend the many problems that 

would be encountered, and that have stifled almost every 

mining attempt . Even today, with the aid of geochemical 

and geophysica l prospecting techniques, helicopter trans

portation, and modern drilling and mining equipment, 

developing a mine is a formidable job . All the most prom

ising deposits are in the Cascade Mountains, where early 

and heavy snow fa I I, remoteness, rugged terrain, and heavy 

forest cover combine to make development difficult. 

King County Min i ng D i stricts 

The mining districts in King County were established 

several decades ago; however, their bounds were never 

fully described. The first district to be formed was the 

Snoqualmie (Bethune, 1891, p. 91) . In 1897 Hodges 

mentioned the Miller River (p . 36), Money Creek (p. 39), 

Cedar River (p. 47), arid Buena Vista (p . 43) districts and 

described their locations in part . The present report uses 

the boundaries establ ished by Hodges, except for a few 

minor changes and additions that serve only to t ie the 

boundaries together (Fig . 13). 

FIGURE 13.- Mining districts in King County, 
Washington. 
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The Money Creek district is bounded by a line that 

trends west from Boring along the King County-Snohomish 

County I ine to Mount Index. From there it extends south

east to Lennox Mountain and Coney Lake along the drainage 

divide that separates Money Creek from the Tait and North 

Fork of the Snoqualmie Rivers . From there it trends north

east along the drainage divide between Money Creek and 

the Mi Iler River to a point where the Mi lier River empties 

into the Skykomish River. From the confluence of these 

two rivers the line follows the Skykomish River to Baring. 

The Buena Vista district is bounded by a line that 

trends west along the King County-Snohomish .County line 

from Mount Index to the northeast corner of T. 26 N. , 

R. 9 E., where it turns and extends southward to the vicin

ity of Fuller Mountain. From Fuller Mountain it trends 

eastward along the drainage divide between Hancock Creek 

and Calligan Creek, and between the Taylor River and 

Lennox Creek to a point about 1 mile west of Dream Lake. 

From there it extends north along the drainage divide 

between Lennox Creek and the West Fork of the Miller 

River to Lennox Mountain. It then trends northwest to 

Mount Index. 

The Mi ller River district is considered to be encom

passed by a line that follows the highway from Stevens Pass 

to the confluence of the Miller and Skykomish Rivers. It 

then trends southwestward a long the west border of the 

basin drained by the Miller and the West Fork of the 

Mi lier River to about a mile west of Dream Lake. From 

there it follows eastward along the drainage divide between 

the Snoqualmie River and the streams that drain into the 

Tye and Skykomish Rivers to the crest of the Cascade Moun

tains at Mount Hinman. From Mount Hinman the line follows 

the Cascade crest northwest to Stevens Poss. 

The Snoqualmie district is bounded on the north by 

the drainage divide that extends from Mount Hinman to 

Fuller Mountain, and on the east by the Cascade crest 

between Mount Hinman and Tinkham Peak. From Tinkham 

Peak the boundary fol lows the drainage divide between the 

Snoqualmie and Cedar Rivers to the west end of Rattlesnake 

Mountain, where it bends around and extends north to 

Fuller Mountain. 

The Cedar River district is bounded on the east by the 

Cascade crest between Meadow Mountain and Tinkham Peak, 

and on the north by the drainage divide separating the Cedar 

and Snoqualmie Rivers between Tinkham Peak and Cedar 

Butte. The boundary on the south follows the drainage 

divide between Meadow Mountain on the Cascade crest and 

Cedar Butte to the west. 

The use of mining districts in the description of prop

erties, in the location of mines, or to delimit on area en

compassing deposits of similar mineralization hos been more 

or less restricted to metallic minerals in King County. Cool 

deposits have been described as being in coalfields or areas, 

and only occasionally hos coal been referred to as coming 

from a district. So for as other nonmetallic minerals ore 

concerned, they ore usually referred to as having come from 

a certain area- such as the Enumclaw area, Green River 

gorge area, etc., using a geographic name to identify the 

area. 

NONMETALLIC MINERAL DEPOSITS 

Alunite 

The alunite deposits are on the slopes of the White 

River valley in both King and Pierce Counties, mainly in 

T ps. 19 and 20 N. , R. 8 E. They are approached from 

Enumclaw by 5 miles of paved highway (U.S. 41 O) and 

several miles of dirt rood belonging to the Weyerhaeuser 

Company. 

Most of the land in the alunite area is owned by the 

Weyerhaeuser Company, but some deposits are on State-

owned land. Alunite has been found in secs. 4, 5, 6, 7, 

9, and 10, T. 19 N . , R. 8 E. ; secs . 31, 32, and 33, T. 

20 N., R. 8 E. ; sec . 36, T. 20 N., R. 7 E.; and secs . 1 

and 12, T. 19 N., R. 7 E. 

Alunite was first encountered by the White River 

Logging Company in 1928, while constructing their main 

roil line through the NE! sec. 7, T. 19 N., R. 8 E. It 

was thought to be an ordinary cloy and went unidentified 

unt i I 1934. In 1939 the Ko I unite Company of So It Lake 
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City, Utah, became interested in the deposits and did a 

considerable amount of exploration work. The U. S. 

Geological Survey and the State of Washington Division 

of Mines and Mining did much work also. This exploration 

activity resulted in 4,400 feet of diamond drilling and 

3,600 feet of trenching. Kelly and others (1956, p . 32) 

report the reserves as fol lows: 11 In the SE.} sec. 4 some 

600,000 tons of 30-percent alunite is found, Ji miles 

southeast an estimated 240,000 tons of 21 .4 percent alunite 

is found, and in the NE;! sec. 7 and in secs. 5 and 6 there 

is some 300,000 tons, making a tota l of l, 140,000 tons of 

alunite-bearing rock." This covers a few of the 12 sections 

reported to contain al unite. No doubt the reserves are 

larger, but the grade is low and much of the area in King 

County is complicated by landslides. 

Figure 14 is an index map of the prospect trenches 

in the alunite deposits in sec. 7, T. 19 N., R. 8 E. , and 

Figures 15 to 30, inclusive, are maps showing the geology 

of these trenches, each fol lowed by sample descriptions 

written by Harold Kirkemo, who was the Field Supervisor 

of an (unpublished) alunite survey made by the State of 

Washington Division of Mines and Mining. 
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FIGURE l 4.- Index of alunite prospect trenches in sec . 
7, T. 19 N . , R. 8 E., in King County, Washington . 
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FIGURE 15. - Detailed geology of alunite prospect trench 
BA.in King County, Washington. 

Sample 
no. Sample Description 

Trench 8A - Sec. 7, T. 19 N., R. 8 E. 

l 0-foot sample beginning 2 feet north of station 
2 traverse 7- 8- l and continuing N. 15° W. 
for 10 feet. 

Light-colored si licified andesite, in places 
completely si Ii cified . Where rock is not 
completely silicified, white phenocrysts can 
be seen in the andesite fi I ling the feldspar 
vugs. The materia I in the phenocrysts is soft, 
light-colored (gray), and claylike. There is 
doubt whether any al unite is in sample. 
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2 5-foot sample beginning at station 2 traverse 

3 

7-8-1 and bearing S, 38° E. 

Soft, gray- to buff-colored clay and a consider
able amount of silica in small pebbles. 

5-foot sample beginning at south end of sample 2 
and bearing S. 38° E. 

Zone of much alteration; not much quartz . Soft, 
decomposed andesite and a considerable 
amount of clay that may be alunite. Clay is 
buff colored and iron stained. 

4 5-foot sample continued S. 38° E. from south end 
of sample 3. 

Soft altered andesite having alunite present as 
replacement in former feldspar cavities. 

5 5-foot sample continued S . 38° E. from sample 4 . 

6 

Very good sample- seems to be richest part of 
trench. Soft-gray to white alunite and some 
alte red andesite. 

5-foot sample continued from sample 5, same 
bearing. 

Good showing of al unite, although more andesite 
is present than in sample 5. Much limonitic 
stain. 

7 5- fo.:,t sample continued S. 38° E. from sample 6 . 

Andesite becoming more prominent- al unite 
decreasing in quantity. Andesite is dark 
green in color, soft; there is much limonitic 
weathering. 

8 6-foot sample continued S. 9° E. from sample 7. 

9 

JO 

Andesite, dark green in color, containing pheno
crysts of white, soft, clayey material. Not 
much alunite in sample . 

5- foot sample continued S. 9° E. from sample 8. 

Andesite-a little harder than in sample 8 . 

5-foot sample continued S. 9° E. from sample 9 . 

Andesite, quite siliceous-very little, if any, 
al unite . · 
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FIGURE 16 .- Detailed geology of alunite prospect trench 
H, in King County, Washington. 

Sample 
no. Sample Description 

Trench H - Sec. 7, T. 19 N., R. 8 E. 

1 H-W 5- foot sample starting in west end of western 
extension and trending N. 68° E. Sample 
taken in steep part of trench, so horizontal 
length is 4 feet. 

West face of trench is a green, equigronular, 
fairly soft andesite that is iron stained along 
joints and shows o tendency to break along 
joint planes. In bottom of trench, andesite 
becomes softer, plagioclases are replaced by 
soft clayey material, and rock is a buff color. 
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Alunite zone seems to turn down under the rela
tively unaltered andesite in the face or grade 
into it. Trench is about 7 feet deep. Alunite 
zone is stronger on south side of trench. 

Alunite-bearing clay is soft, white to buff
colored material without structure. Very 
little, if any, silica present; dark siliceous 
masses have been found in the white clay. 
Iron crusts, present in the clay, are harder 
than the clay. This clay seems to lack the 
definitely soapy feel of good alunite. 

2H-W 5-foot-4-inch sample continued N . 68° E. from 
sample 1 H-W. White and gray soft moist clay 
containing rounded black 1/16- inch to 1/8-
siliceous pebbles. Andesite completely 
altered. The c lay should carry alunite. 

3H-W 5-foot sample continued N. 68° E. from sample 
2H-W, the eastern 3 feet being vertical into 
bottom of the western end of trench section 
H-M. 

Soft, white to gray clay with pieces of black, 
subangular quartz. In the vertical drop into 
trench section H-M the clay is firmer and the 
black quartz fragments ore larger. No structure. 

1 H-M 4-foot sample beginning on west edge of trench 
section H-1 and bearing N. 68° E. 

Brecciated, black angular quartz cemented with 
white to gray-colored clay that has alunite. 
Pieces of andesite hardened by an iron crust 
are present in the clay . 

2H-M 7- foot sample continued N. 68° E. from sample 
lH-M. 

Log- going eastward: 

1 foot of green soft altered andesite; feldspars 
prominent; no alunite. 

4- foot sample of soft, dark- green to blue, very 
altered andesite containing pockets or small 
masses of white alunitic(?) clay . 

2 feet of hard, dark blue-green fresh andesite 
with prominent feldspar phenocrysts. 

3H- M 8-foot sample continued N. 68° E. from sample 
2H-M. 

Log- going eastward: 

2! feet of buff, soft, highly altered andesite; 
may carry alunite in white material in the 
vugs. 

3 feet of hard, dark- green or blue andesite; little 
altered; prominent feldspar phenocrysts. 

2!-foot zone of black, hard, broken andesite(?) 
- probably a dike . 

4H- M 8-foot sample continued N. 62° E. from sample 
3 H- M. 2! feet in vertical face. 

Soft buff altered andesite similar to that seen in 
first 2! feet of sample 3H-M. As a rise is 
made in the trench the amount of clay in
creases, as does the number of silica pebbles. 

SH-M ~ - foot sample continued N. 62° E. from sample 
4H-M. 

Soft, clayey material; gray, buff, and black in 
color, without structure . Black material 
resembles black quartz pebbles noted for 
sample 2H-W but it can be broken in the 
fingers. May be weathered rotten sil ica, 
for this sample is only 4 feet below the sur
face of the ground, whereas sample 2H-W 
was at least 6 feet deep . Sample ends in 
middle of trench section H- 2 . 

1 H-2N 5- foot sample bearing N. 4 ° W., starting at east 
end of sample SH-M . 

Gray and buff alunitic clay including dark, soft 
material that resembles dark quartz except for 
hardness. 

2H-2N 5- foot sample continued from sample 1 H- 2N, 
bearing N. 4° W. 

South half of sample from same material as 
sample 1 H-2N. North half of sample from 
buff, altered, soft andesi te carrying some 
alunite, but not as good as the south half. 

3H- 2N 5- foot sample continued N . 10° E. from sample 
2H-2N. 

Buff to gray a lunitic clay containing dark masses 
or spots. No structure. 

4H-2N 5-foot sample continued N. 10° E. from sample 
3H-2N. 

Altered andesite, siliceous in southern half. 
Some alunitic clay in northern half. 

5H-2N 5-foot sample continued N. 10° E. from sample 
4H-2N . Altered, siliceous andesite and some 
alunite. Silica is black or dark, and in places 
forms about 75 percent of the rock. 

6H-2N 7- foot sample continued N. 16° E. from sample 
5H-2N. 

Siliceous, altered, gray and buff andesite; con
siderable amount of alunite present. Silica 
is dark. Alunite seems to get deeper at north 
end of trench • 
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1 H-2S 5-foot sample starting at east end of trench sec
tion H- M and bearing S. 11 ° E. 

Siliceous breccia cemented with alunitic gray 
clay. Si I ica is dark and dense. Southern 
end of sample from clay without much silica. 

2H-2S 5- foot sample S. 11 ° E. from sample 1 H- 2S. 

Same material as in sample 1 H-2S, but visible 
alunite decreases in quantity in southern end, 
where zone of alteration extends under 
black sand or si It. 

1 H-1 N 7-foot sample beginning at east end of trench 
section H- W, bearing N. 15° W. 

Dark, siliceous breccia cemented with alunitic 
clay- the best clay in the H system of 
trenches. Fairly uniform in grade. No 
structure. 

2H-J N 5-foot sample continued N. 15° W. from sample 
1 H-1 N. Dark, sil iceous breccia in southern 
3 feet . Northern 2 feet in very good clay 
that should show best assay of all sampli ng to 
date , Clay is gray, has very minute dark 
quartz fragments. Northern edge of sample 
in a pale-green clay. 

3H-1 N 5- foot sample continued N . 15° W . from sample 
2. 

log- going north: 

H feet of green altered andesite including a 
little alunite in southern end. 

H feet of gray, gritty clay; may have alunite. 

9 inches of green, altered andesite with a definite 
soapy feel; contains no silica. Remainder of 
sample is si liceous breccio cemented with cloy. 

4H-1 N 6- foot sample N. 15° W. from sample 3 to end of 
trench. 

Chiefly altered blue and green andesite; some 
sil i co and cloy . Some cloy seams 6 to 8 
inches wide containing al unite. 

1 H-1 S 5- foot sample bearing S. 14 ° E. from east end of 
trench section H-W. 

Gray and buff clay containing dork, sili ceous 
pebbles. No structure . Should show alunite. 

2H-1 S 5- foot sample bearing S, 14° E. from sample 
1 H-1 S. 

6 inches alunitic clay in north end. Remainder 
is buff, highly altered, soft andesite con
taining white clay mineral phenocrysts. 

3H-1S 9-foot sample continued S. 17° E. from sample 
2H-1 S. 

Northern 5 feet in buff soft altered andesite 
including o white cloy mineral that may be 
alunite. Southern 4 feet in dark green, hard, 
altered andesite that still retains the original 
rock texture. 
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FIGURE 17. -Detailed geology of alunite prospect trench 
57, in King County, Washington. 

Sample 
no. 

2 

Sample Description 

Trench 57-Sec. 7, T. 19 N., R. 8 E. 

Trench 57 is 62 feet long and has quartz in the 
northeast end, a ltered andesite including clay 
in the middle, and altered andesite in the 
southwest end • 

11-foot sample beginning 15 feet from the south
west end of the trench and bearing N. 62° E. 

Buff, weathered, bad ly decomposed rock that 
originally was andesite, now a sil iceous 
pebbly clay . The clay is soft, moist, and 
gray- very similar to the H trench clay but 
contains far more silica and andesi-tic pebbles. 

11-foot sample token parallel to and 2 feet above 
sample 1 on north wa II of trench . Zone of 
a lteration containi ng soft white and gray clay; 
si Ii ceous pebbles; and sma II boulders of com
pletely silicified andesite. 
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FIGURE 18 . - Detailed geology of olunite prospect trench 
62, in King County, Washington . 

Sample 
no. 

2 

3 

Sample Description 

Trench 62 - Sec . 7, T. 19 N., R. 8 E. 

12! -foot sample beginning ot north end of trench 
62, bearing S. 13° W. down a 25° slope . 

Northern 3 feet of sample is o groy, dense hord 
quartz containing o few feldspar laths. Not 
very promising for o lunite . 

Remaining 9! feet is groy quartz thot hos on in
creasing amount of olunite completely replac
ing the feldspar. Quartz becomes darker in 
color . Breccio zones about 6 inches wide ot 
6 feet ond l l feet. White powder covers the 
outcrop ot 12 feet; moy be finely powdered 
olunite. Quartz quite hord; no definite 
structure . 

12-foot sample continued S. 18° E. from sample l. 

Mostly hord, gray quartz; a little a lunite . Stained 
with limonite in some places, slightly porous 
where oxidized. No structure evident . 

5-foot sample bearing S. 66° E. from south end of 
sample 2. 

Gray quartz ond some o lunite from west end of 
samp le grading into soft white a lunite(?) in 
east end. Buff limonitic stain on outcrop 
forms very hard crust. 

4 

5 

6 

7 

8 

9 

10 

11 

5- foot sample bearing S. 78° E. from sample 3 . 
Sample token from foc;e of a vertical joint 
plane that trends S. 78° E. 

Mainly a white, soft clay containing dark quartz 
fragments. White powder on rock is soapy, 
probably a lunite . 

6!- foot sample continued from sample 4, bearing 
S. 78° E. 

West 2 feet of sample in hard dense quartz with 
alunite. Rest of sample carries more olunite 
ond less quartz. 

JO-foot sample continued from sample 5, bearing 
S. 78° E. 

Poor sample- mostly siliceous, porous, iron
stained, altered andesite with only o little 
olunite. Not much ondesitic texture 
remaining. 

5-foot sample continued S. 78° E. from sample 6. 

Dork quartz , dense, ond hos a considerable 
amount of alunite. Is iron stained; no structure. 

5- foot sample continued S. 78° E. from sample 7 . 

Dense, dark quartz including a considerable 
amount of olunite . Structureless. 

l 0- foot sample continued S. 78° E. from sample 8. 

Dense, dork quartz containing much alunite, 
which increases in quantity eastward. This 
10-foot section is considerably broken up, so 
that most of the rock is loose yet still in place. 

5- foot sample bearing N. 7° E. token from floor 
of trench thot crosses between samples 4 and 
5. 

Best sample in this trench. Pink alunite in a 
gray, dense quartz . 

9!- foot sample continued N . 7° E. from sample 
l 0 . 

South 3 feet from floor of pit. Very good a Jun ite . 
Soft zone between 2 feet ond 3 feet- iron 
stained, contains much alunite. 

Past the 3-foot mark is dark brecciated quartz 
containing much alunite; crosses the west end 
of sample 5 at the 5- foot mork of this sample . 
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FIGURE 19 .- Detai led geology of alunite prospect trenches 
149 and 72,in King County, Washington. 

Sample 
no. 

2 

Sample Description 

Trench 149 - Sec. 7, T. 19 N . , R. 8 E. 

10-foot sample bearing N. 27° E. 

Hard, dense gray quartz including some soft 
material along joint cracks- probably gouge, 
but sampled anyway for alunite. Quartz 
spotted with minute clay partic les. 

Trench 72 - Sec . 7, T. 19 N., R. 8 E. 

10-foot sample beginning 29 feet N. 72° E. from 
west end of trench and bearing N. 67° E. 

The sample is in light- gray clay very similar to 
the H trench type . 

14-foot sample continued, bearing N. 60° E., 
from sample 1 to end of trench . 

First 3 feet becoming more siliceous and brecci
ated. Quartz becomes darker in color unti I it 
is block at 5 feet from west end of sample. 

3 

In east 5 feet of sample, crystalline pink olunite 
in brecciated black quartz is very abundant . 
In appearance the olunite and the quartz 
resemble that found in trenches 2 l O and 203. 

Suggestion of vertical jointing N. 10° E. in the 
quartz . Gray, porous quartz also occurs with 
the al unite in this zone. 

42-foot sample bearing N. 22° E. from south end 
of west branch of trench 72. 

Largely altered andesite- less altered in first 15 
feet of trench- highly altered in rest of trench . 
Chloritized in extreme north end . Very little 
silicificotion, some in center of sample . Some 
gray clay like that in trench 57 just sampled. 
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FIGURE 20 .-Detailed geology of alun ite prospect trench 
82, in King County, Washington. 

Sample 
no . Samp l e Desei:ription 

Trench 82 - Sec . 7, T. 19 N., R. 8 E. 

10-foot sample beginn ing in south end of trench 
and bearing N. 5° W. 

Sample entirely from a gray clay, slippery when 
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2 

3 

wet. Contains a few black siliceous pebbles. 
Limonitic stain along cracks and joints. Very 
similar to clay found in H trench and in trench 
8A. Does not seem heavy enough for a I unite • 

11-foot sample continued N. 5° W. from sample l . 

Same cloy throughout sample, but more o ltered 
rock is present than in sample 1 . Rock is gray, 
dense, and relatively soft but harder than the 
clay. 

11-foot sample continued from sample 2, bearing 
N. 10° E. 

Largely altered, soft green ondesite. Feldspar 
vugs fi lied with gray clay . 

Rock becomes predominantly harder in north end 
of trench . 

Trench 86 
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FIGURE 21.- Detailed geology of alunite prospect trench 
86, in King County, Washington. 

Sample 
no. Sample Description 

Trench 86-Sec. 7, T. 19 N., R. 8 E. 

1-86-M 5- foot sample starting in middle of the long 
east-west trench and bearing N. 25° E. 

Highly silicified, brecciated andesite including 
much a lun ite in irregular masses throughout . 
The former andesite has been completely 
silicified . Alunite is both pink and white 
in color. 

2- 86-M 5-foot sample continued N. 25° E. from sample 
1-86- M. 

Hard, siliceous rock, formerly andesite, in
cluding alunite. Alunite decreases in 

3-86-M 

1-86-E 

2-86-E 

3- 86-E 

4-86-E 

5-86-E 

quantity northward in the trench, so that 
it finally occurs only as o replacement of 
the feldspar(?). 

8-foot sample continued N . 25° E. from 
sample 2-86-M. 

Hard quartz and some alunite. One-foot 
section across some gray quartz shows 
very distinct phenocrysts. Quartz is 
porous in some places. 

5-foot sample beginning at south end of 
sample 1- 86-M and continuing S. 63° E. 

Hard quartz and some al unite. Some of the 
quartz is brecciated and dark in color. 

10-foot sample continued from sample 1-86-E 
and bearing S. 63° E. 

Hard, dark-gray quartz and some olunite. 
Some parts of the quartz contain more 
olunite than do other parts. Plogioclose 
vugs are filled with alteration material 
that may be alunite. Andesite completely 
replaced, but outlines of the former feld 
spars ore yet distinct. 

Well-defined fault 2 feet east of the west end 
of this sample; strike N. 54° E. , dip63°W. 
Fault zone is 4 inches wide, filled with 
siliceous gouge, is iron-stained, and con
tains one or two small 1/8-inch-wide 
veinlets of a soft, white, soapy mineral 
that resembles alunite but may be dickite. 

Alunite zone is stronger in the quartz west of 
the fault than in that east of it. 

16-foot sample continued S. 63° E. from sample 
2-86-E. 

First 6 feet in a fair showing of alunite. Some 
of it is pink in color, as is that noted for 
trench 210. Brecciated dark quartz in the 
first 6 feet. 

Rest of sample in hard, dense, gray quartz 
including little, if any, alunite. 

12-foot sample continued S. 76° E. from 
sample 3- 86- E. 

Silicified andesite, in places retaining origi
nal andesitic texture, in others completely 
lacking in texture . Quartz is dense and 
is light gray in co lor. Some alunite . 

Sulfur, 3.67 percent; alumina, 13.46 percent; 
silica, 45.60 percent. 

An 8-foot zone of loose rock between this 
sample and sample 5-86- E was not sampled, 

30-foot sample continued S. 76° E. from 
sample 4-86-E . 
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6-86-E 

1-86-W 

2-86- W 

3-86-W 

Broken andesite; very little of it is in place. 

4!-foot sample continued S. 76° E. from 
sample 5-86-E. 

Hard dark quartz and a considerable amount 
of alunite(?) of a variety not seen before. 
The mineral is bladed, curved, pink in 
color, and has a lustrous sheen as if 
moistened. The quartz is dark in color, 
very hard, and has no relict andesitic 
texture- even the feldspar outlines are 
gone. 

Sulfur, 15.29 percent; a lumina, 13.49 percent; 
silica, 36.61 percent. 

6-foot sample beginning at south end of sample 
1- 86-M and bearing N, 66° W, 

Brecciated, dark-gray hard quartz including 
a considerable amount of alunite. 

Su lfur, 3.81 percent . 

10- foot sample continued N, 66° W. from 
sample 1-86-W. 

Hard dark quartz, brecciated and containing 
some al unite. Part of sample was taken 
in loose rock. 

15-foot sample continued N , 66° W. from 
sample 2- 86- W. 

Completely sil icified andesite including some 
clay, either alunite or dickite. 

Trench 203 - W 

II 

LEGENO 

LJ S1hc1ht-o ondune 

tm AIUl'll lt 

~ Ah,1m1nou, c10, 

~ Allfrtd Ot10Ui1t 

20 IC, 

i 
I 
0 20 FEET 

l! • I 

MQP by Ho,old iU-rlltmo, 1940 

FIGURE 22.- Detailed geology of al unite prospect trench 
203-W, in King County, Washington. 

Sample 
no. 

2 

3 

4 

5 

6 

43 

Sample Description 

Trench 203- W - Sec. 7, T. 19 N., R. 8 E. 

8-foot sample beginning at south end of trench 
203 and bearing N. 85° W. 

Crystalline pink a lunite in a dense, light-gray 
quartz; some dickite present also. Some of the 
alunite contains brecciated black quartz. On 
weathered surfaces the alunite is a dull buff 
color, but on a fresh fracture it is very pink. 

8-foot sample continued N. 85° W. from sample I . 

Pink alunite including a little more dickite than 
in sample 1. Black brecciated quartz more 
abundant than in sample 1 . West end of 
sample ends at 2-foot zone of soft, loose rock . 

Sulfur, 18.34 percent; silica, 26.40 percent. 

9- foot sample bearing N. 75° W, from west end 
of zone noted in sample 2 description, 

Crystalline pink alunite cementing brecciated 
black quartz and some dickite. Amount of 
brecciated quartz g reater than in preyious 
two samples . 

Light-gray quartz almost absent. 

Sulfur, 13 .43 percent. 

8-foot sample continued N. 75° W. from sample 3, 

Black to gray, hard quartz, inc luding crysta lli ne 
pink alunite in eastern 4 feet of sample. Rest 
of sample is partially silicified gray andesite 
containing green phenocrysts of a chloritic 
mineral. Western half of sample in loose rock , 
which is largely in place. 

Sulfur, 7 . 70 pe rcent; alumina, 18, 19 percent; 
sil ica, 40 .17 percent. 

1 I-foot sample continued from sample 4, bearing 
N. 73° W. 

Gray, slightly porous quartz; no alunite. 

9- foot sample continued from sample 5 bearing 
N.~ow. I 

Gray quartz and some al unite, the pink variety, 
Also some brecciated black quartz containing 
alunite. 
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7 

8 

Sulfur, 10. 28 percent; alumina, 13.84 percent; 
si lica, 37 .24 percent . 

8! -foot sample continued from sample 6, bearing 
N. 70° W. 

Eastern 3! to 4 feet in hard gray barren quartz . 

Western half of sample is in gray quartz including 
quite a bit of alunite . 

Sulfur, 9.08percent; alumina, 18 . 01 percent; 
silica, 35 .09 percent . 

6- foot sample continued from sample 7, bearing 
N . 55° W. 

Altered and partly silicified andesite and gray 
quartz . Contains a considerable amount of 
white and gray, soft material that resembles 
a luni te . 

9 ~-foot sample continued from sample 8, bearing 

10 

11 

12 

N. 80° W. 

Eastern 2! feet in sil iceous andesite, dark gray 
in color; no alunite . 

Rest of sample is in soft, altered rock , including 
much white soft clay that is probably al unite. 
Ground mass is quartz . 

Sulfur, 5.35 percent; a lumina, 13.45 percent; 
silica, 42.27 percent. 

7- foot sample continued from sample 9, bearing 
N. 85° W. 

White soft c lay (alunite) in a gray quartz ground
mass. Some brecciated black quartz included 
in the alunite. About half of the rock is clay . 

8! - foot sample continued from sample 10, bearing 
N. 77°W. 

Eastern 2 feet in material like that described for 
sample 10. 

At 2 feet is a 10-inch zone, striking N. 5° E. , 
that is either a vertical fault zone or 
c losely spaced vertical joints . 

West of this zone is the brecciated black quartz 
in a buff soft materia l that may be alunite 
but is weathered and stained . It resembles 
the pink alunite seen in trench 210, up the 
hi ll from this trench, except in color. 

10-foot sample continued N. 77° W. from sample 
11. 

Hard, dense dark quartz, including very little, if 
any, a lunite. 

13 

14 

Sulfur, 1 .72 percent; alumina, 13 . 68 percent; 
silica, 54.95 percent. 

10- foot sample beginning 2 feet south of west end 
of sample 12 and bearing N . 17° E. 

Very si liceous andesite and a small amount of 
alteration material. 

Sulfur, 10.62percent; si lica, 39.41 percent. 

3- foot sample continued N . 17° E. from sample 
13 . 

Much pink, white, and gray alteration material, 
some of which is alunite . 

Some dark brecciated quartz . 

Sulfur, 19 .36 percent. 
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FIGURE 23 . - Detailed geo logy of alunite prospect t rench 
202, connecting trench 202-203, trench 203, 
connecting t rench 197- 202, and trench 197, in 
King County , Washington . 



Sample 
no. 

2 

ALUNITE 

Sample Description 

Trench 202 - Sec. 7, T. 19 N., R. 8 E. 

l 0-foot sample bearing due north up a 43° slope. 

Black dense quartz and a mineral that appears to 
be dickite rather than alunite; quartz and 
dickite occur in nearly equal amounts. 

The dickite is gray white in color, dense, 
massive, shows no crystal faces, hardness 
about 2.5 to 3, same weight as alunite, 
has conchoidal fracture . No variation in 
color; has no cryptocrystalline faces such as 
alunite displays. 

Sulfur, 4 . 50 percent; alumina, 17.48 percent; 
silica, 44.41. percent. 

Connecting Trench 202-203 -

Sec. 7, T. l 9 N • , R. 8 E. 

8- foot sample beginning in trench 202, 5 feet 
north of south end of sample l of trench 202. 
Connecting trench 202-203 bears N, 88° W. 

Eastern~ feet of sample is in black dense quartz 
and an equal amount of what appears to be 
dickite. 

Western 2-! feet of sample was taken in black or 
dark quartz including pink alun ite. Alunite 
becomes more pink in color near west end 
of sample. Contact between dickite and 
alunite parts of sample marked by a broken 
zone- perhaps a fault? Rock bearing the 
alunite seems to be harder than that con
taining the dickite and has a smoother outcrop. 

12-foot sample continuing N. 88° W. from 
sample 1 to middle line of trench 203. 

Eastern 7 feet of sample is in brecciated quartz 
including alunite. Some zones containing 
siliceous sand may be fault zones. Quite a 
bit of white mineral included with the pink 
alunite. 

Western 5 feet of sample is in black quartz and 
crystalline pink alunite . Quartz has been 
brecciated- individual quartz fragments are 
crisscrossed with tiny veinlets of pink alunite . 

Trench 203 - Sec . 7, T. 19 N., R. 8 E. 

7-foot sample beginning at south end of trench and 
bearing due north. 

Black quartz including abundant pink alunite and 
quite a bit of dickite. 

2 

2 

3 

4 

5 

5- foot sample continued from sample 1, bearing 
due north, and connecting to west end of 
sample 2 of connecting trench 202- 203. 

Pink alunite and dickite in black quartz. 

Connecting trench 197-202 -

Sec. 7, T. 19 N., R. 8 E. 

10-foot sample bearing due west from south end 
of trench 197 to north end of trench 202. 

Gray to black quartz including a considerable 
amount of dickite . Alunite found only in 
sma 11 area near trench 202. 

Trench 197 - Sec. 7, T. 19 N., R. 8 E. 

6-foot sample beginning in north end of trench 
and bearing S. 7° W. 

45 

Gray siliceous rock; original phenocrysts now 
filled with dickite. Dickite very abundant, 
gray and white in color, massive in character. 
Brecciated and included in the dickite is 
dark to black quartz. 

Surrounding the dickite masses is a film of 
reddish brown material- may be weathering 
stain or may be another mineral. This border 
is also seen around the included black quartz 
pieces. The quartz is crisscrossed with dickite 
vein lets. 

Su lfur, 2.58 percent. 

8-foot sample continued S. 7° W. from sample 
1. 

Gray si liceous rock containing much dickite
same as in sample 1 . 

Red or brownish material noted in sample l is 
also in this sample, and in addition seems to 
have colored the brecciated quartz. 

l~-foot sample continued S. 7° W. from sample 
2. Same description holds true for this sample 
as for samples 1 and 2. 

About 2 feet of the northern end is in harder, 
more barren quartz than rest of sample. 

8-foot sample continued S. 7° W. from sample 3. 

Same dense gray quartz as in sample 3. Much 
dickite . 

8-foot sample continued S. 7° W. from sample 4 
and ending at east end of sample 1 of con
necting trench 197-202. 
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Gray quartz , brecciated, and much dickite. 
Southern 2 feet does not contain as much 
dickite as does the rest of the sample. 
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FIGURE 24 . -Detailed geology of a lunite prospect 
connecting trench 197- 198 and trench 198,in 
King County, Washington. 

Sample 
no. Sample Descr i ption 

Connecting Trench 197 - 1 98 - Sec. 7, T . 19 N., 

R. 8 E. 

11-foot sample beginn ing at north end of sample 
1 (which is on the north end of trench 197) 
and bearing N . 73° E. to south end of trench 
198. 

Brecciated dark quartz cemented with white and 
gray dickite and some alunite . Pink, amor
phous material resembl ing quartz is present, 
but is too soft to be quartz- it may be a lun ite . 

Trench 198 - Sec. 7, T. 19 N . , R. 8 E. 

9- foot sample beginning at east end of sample 

2 

3 

1 of connecting trench 197-198, at south end 
of t rench 198, bearing due north . 

Very good sample of a lunite and d ickite in 
brecciated b lack and gray quartz. 

Sulfur, 14.39 percent; a lum ina,16 . 39 percent; 
silica, 29.85 percent. 

9- foot sampf e continued due north from sample 1 . 

White dickite, pink alun ite, and a soft, buff 
material that is probably weathered alunite 
in brecciated dark quartz groundmass. 

Sulfur, 6. 19 percent; a lumina, 17 . 28 percent; 
sil ica, 40 . 16 percent. 

11 - foot sample continued due north from sampf e 2 . 

Pink, amorphous alunite and some dickite in 
brecciated, dark quartz groundmass . 

Sulfur, 8 . 19 percent; silica, 39.82 percent. 
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FIGURE 25 .- Deta iled geology of alunite prospect trench 
191, in King County, Washington. 
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Sample 
no. 

2 

Sample Description 

Trench 191 -Sec. 7, T. 19 N., R. 8 E. 

l 6-foot sample beginning in south end of trench 
and bearing N. 20° E. 

Hard gray and dark quartz and very little alunite. 
Some of the dark quartz in the north end of the 
sample contains rounded masses that look like 
altered andesite. 

14-foot sample continued N. 20° E. from sample 1. 

Hard gray quartz and very little, if any, alunite . 

Sulfur, 13 . 12 percent. 
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FIGURE 26 . - Detailed geology of alunite prospect trench 
193, in King County, Washington. 

Sample 
no. Sample Description 

Trench 193 - Sec. 7, T. 19 N . , R. 8 E. 

12-foot sample beginning at south end of trench 
and bearing N. l 5° E. 

2 

Partially silicified andesite carrying some white 
powdered material, probably a lunite, in the 
southem 3 or 4 feet of sample. 

Rest of sample hos much more of the white alunite, 
and the rock is light-gray quartz without any 
relict andesitic texture. 

8- foot sample continued N. 15° E. from sample l. 

Partially silicified andesite, in places a lmost 
completely silic ified, in other p laces merely 
a ltered to a soft material; feldspar vugs fi lled 
with a soft white mineral similar to that in 
sample l. 

In sample 2 the white c lay occurs also in rounded 
concretionary bodies 2 to 3 inches in diameter . 

2 feet from south end of samp le 2 is a suggestion 
of a vertica l fault striking N . 31 ° W. Zone 
is about 4 inches wide; it contains dark hard 
quartz and much of the white mineral that is 
probab ly dickite. 

Sulfur, l .87 percent; alumina, 19.67 percent; 
silica, 56. 24 percent. 

3 7-foot sample continued N . 15° E. from sample 2. 

4 

5 

6 

7 

Altered buff andesite and very little quartz . 
Quite a bit of white alunite present- massive 
and slightly pink in north end of sample. 

Sulfur, 1 . 7 4 percent . 

12-foot sample continued N. 15° E. from sample 
3. 

Most of sample is hard gray quartz; no alunite. 
Northern 1 foot of sample is in quartz with a 
litt le alunite. 

8- foot sample continued N . 15° E. from sample 4 
for 3 feet, then N. 65° E. for 5 feet. 

Altered andesite and quartz including very little 
alunite. 

Andesite between the 4- and 6-foot marks is dark 
green and si licified; forme r fe ldspar vugs now 
fi lied with white clay . 

Sulfur, 1 . 01 percent; alumina, 10.74 percent ; 
si li ca, 65.63 percent. 

2- foot sample continued N . 65° E. from sample 5. 

Soft buff clay, probab ly a lunite. Very similar to 
that in eastern 4 feet of sample 3 of trench 194. 

22- foot sample continued N. 65° E. from sample 6. 

Very poor sample. Doubt if any of the rock is in 
place. Large quartz boulders mixed with 
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smaller pebbles and rocks. Some of the boulders 
are 2 to 3 feet in diameter and of hard gray 
quartz having some alunite in thin films along 
cracks and joints. 

Judging from trench 194 to the east, this part of 
trench 193 is not deep enough to reach the 
soft alunite, or the alunite has been leached 
and washed away, leaving a loose quartz 
rubble . 
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FIGURE 27 .- Detailed geology of alunite prospect trenches 
194 and 201, in King County, Washington . 

Sample 
no. 

2 

Sample Description 

Trench 194 - Sec. 7, T. 19 N., R. 8 E. 

2-foot sample bearing N . 25° W. in best part 
of trench, eastern end, 

Very soft, clayey material, resembling the 
alunite exposed in the diamond dri 11 
settings below the rai I road track. 

2-foot sample beginning in east end of trench 
and bearing S. 77° W. 

Soft, white and pink alunite in a solid mass; 
no rock present. Alunite looks exactly 

3 

like that below the rai I road track where 
diamond dri 11 holes are located. 

7-foot sample continued S. 77° W. from sample 
2. 

Eastern 4 feet in buff, light-weight clay con
taining rounded gray quartz nodules and 
nodules of white, soft clay like that seen 
in sample 2 . 

Western 3 feet in a hard, dense gray quartz 
boulder apparently imbedded in the clay . 

The northern wall of this trench is a ground
mass of buff, soft clay in which are im
bedded quartz boulders and pebbles. These 
vary in size from that of peas to boulders 
6 feet in diameter . These quartz inclusions 
are usually rounded or subangular, light 
gray in color, and extremely hard. 

Trench 201 - Sec. 7, T. 19 N., R. 8 E. 

~ -foot sample bearing N . 15° W. Only 
sample in trench . 

Light-gray siliceous rock and both dickite and 
alunite, probably more dickite than alunite. 
No structure. 

Trench 209 
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FIGURE 28 . - Detailed geology of al unite prospect trenches 
209 and 210, in King County, Washington. 
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Sample 
no. 

2 

Sample De scription 

Trench 209-Sec. 7, T. 19 N., R. 8 E. 

10-foot sample beginning in east end of trench 
and beori ng N. 10° E. for 3 feet and N. 72° 
W, for 8 feet. 

Hord, dork-gray quartz including alunite. From 
3 feet to 8 feet, sample is not in bedrock but 
in a gritty,sandy gray clay that has nodules 
of what appears to be al unite. Nodu les may 
be 1 inch in diameter. Sand grains are larger 
near bedrock; probably derived from the bed
rock. 

Sulfur, 1 .18 percent; silica, 55 .07 percent. 

?!-foot sample bearing N. 32° W. for 3 feet and 
s. 85° W. for 4! feet from samp le 1. 

Hord, dense gray quartz and a little alunite. 
Soft gouge zones contain a clay resembling 
alunite, but it doesn't seem heavy enough. 

3 3- foot sample taken in western side of face of 

2 

3 

trench. West of sample 2. 

Deposit of clay resembling alunite, but not as 
heavy, Ii es on top of the quartz bedrock . 
Clay body is lenticular . 

Trench 210 - Sec. 7, T, 19 N., R. 8 E. 

4-foot sample beginning in east end of trench 
and bearing N. 24° W. 

Crysta 11 i ne pink a lun i te in dark, hard quartz . 
No structure. Andesite has been completely 
silicified. 

5-foot sample continued from west end of sample 
1, bearing N. 53° W. 

Black quartz, much pink alunite, and some dick
ite. West end of sample is in loose rock, 
which seems to be in place. 

8-foot sample continued N. 38° W. from sample 2 . 

Rock becoming more brecciated and decomposed. 
In west end of trench, rock is reduced to a 
siliceous breccia cemented with alunite or 
dickite. Ve inlet of alunite, dickite, or per
haps calcite at 4 feet from west end of trench. 
Veinlet is about 1/8 inch wide, in broken 
rock, irregular in trend but roughly vertical. 

Trench 195 

J 
I 

OE!!!:""5="'======310FEET 

Trench 199 

I: : : : I Silieifi ed 0J"1des1te 

~ Alunile 

2 Sample numbet 

Map by Har old Kirkemo, 1940 

FIGURE 29 . - Detailed geology of al unite prospect trenche5. 
195 and 199,in King County, Washington. 

Sample 
no. 

2 

Sample Description 

Trench 195 - Sec. 7, T . 19 N., R. 8 E. 

9-foot sample bearing N. 23° E. from south end 
of trench. 

Southern 2 feet of sample is in buff siliceous rock 
containing white phenocrysts . Very simi lor to 
altered siliceous andesite . White material 
may be alunite. 

Rest of sample is dark to block quartz, including 
some pink alunite in little veinlets and also 
in round phenocrysts. Not much alunite in 
proportion to the quartz. 

7-foot sample continued N . 23° E. from sample 1. 

Black massive quartz replacement of the andesite. 
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Northern 1! feet of sample has pink crystalline 
alunite li ke that found in trench 210. 

Trench 199-Sec. 7, T. 19 N., R. 8 E. 

14-foot sample bearing N. 12° W. 

Replaced andesite and some alunite. Gray, 
dense quartz, brecciated and cemented with 
alunite. Alunite is gray and white, not 
crysta 11 i ne . Rock in m idd I e 4 feet of trench 
more broken than that at either end of trench . 

Trench 213 

LEGEND 

~ Alunite 

·o Sil1cified ondesi te 

J Sompl• numb•r 

i 2 

I 
10 5 0 IOFEET 

Mop b y Harold Ki r k•ma, 1940 

FIGURE 30 . - Detailed geology of alunite prospect trench 
213, in King County, Washington. 

Sample 
no. Sample Description 

Trench 213 - Sec. 7, T. 19 N . , R. 8 E. 

7- foot sample beginning at south end of the N-S 
trench bearing N . 7° W. 

2 

3 

Gray, relatively soft siliceous rock contain ing a 
considerable amount of olunite and dickite. 

The rock has been brecciated; there are dark 
quartz fragments in the country rock. 

8- foot sample beginning at south end of sample 
1 and bearing N. 85° E. 

Light-gray quartz and much pink olunite, 
especially in the middle of the sample . 
Brecciated b lack and gray quartz included 
with the alunite. 

10-foot sample bearing N . 43° E. from east end 
of sample 2. 

Gray dense quartz containing brecciated black 
and gray quartz and much pink alunite, 
especially at east end of sample . 

4 10-foot sample beginning at east end of sample 

5 

3 and bearing N. 29° E. 

Gray quartz, brecciated black quartz, and a 
great amount of pink alunite; whol ly alunite 
at eastern part of sample. 

7-foot samp le bearing N . 30° E. from east end 
of sample 4 . 

Pink alunite in west end; quartz becoming more 
abundant in eastern port of sample. Brecci
ated b lack and gray quartz in the alunite 
where the alunite is not pure . Quartz hos a 
porphyritic appearance near the pure alunite
phenocrysts of al unite. Farther from the 
alunite masses the quartz is dense and alunite 
occurs in irregular clots, not as vug fillings. 

Trench 213 seems to be on the strike of the a lunite 
outcrop on the north side of the roi lrood track, 
128 feet west of the east section line, sec . 7, 
T. 19 N. , R. 8 E. , along the railroad t rack . 
It is in this outcrop that the silicified ondesite 
and the gray quartz was found completely 
surrounded by pink alunite. Characteristics 
seen on a large scale in this outcrop are seen 
on a minute scale in trench 213. 
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The a lunite occurs in andesitic rocks of the Ohana

pecosh(?) Formation. The unit is composed of flows, flow 

breccias, and water-laid pyroclastic breccias. Hammond 

(1963) mapped part of the area in which the alunite occurs, 

and he shows intrusive rocks on the ridge immediately north 

of the deposits. Ohanapecosh(?) rocks have been severely 

altered in the area; they vary from hard, completely bleached 

and silicified materia l to a soft pyritic clay . The silicified 

rock is porous, containing many quartz crystal- lined cavities 

varying in size from microscopic to a lmost a foot in diameter. 

Many of these cavities are filled with clay. The softer 

altered rock is chiefly a mixture of clay, quartz, alunite, 

and pyrite. 

The alunite is regarded as having replaced the origi

nal rock by some fi ll ing in of open spaces a long faults in 

the si lici fied rocks . Both core and trench samples show 

angular fragments of si licified rocks cemented by alunite. 

Because of their close spatial relation, it is thought that 

possibly the silicification and alunitization are port of the 

same alteration phase, a lthough the alunite, at least in 

part, may be later. The highest grade alunite occurs in 

sma ll bodies that formed in p laces most favorable for maxi

mum replacement . This, of course, depended on the loca

t ion of channels fo r ascending solutions, conditions of 

deposit ion, and a continuous supply of replacing minerals. 

Outside of these small high- grade areas, alunite is dissemi

nated in varying a mounts through the a ltered rocks . Most 

of the alunite thus far discovered has been beneath a cap 

of silicified rock, so areas where silicification occurs must 

be considered as favo rable for prospecting, 

Clay has been mined in King County since at least 

1892, when the first brick plant started production at 

Taylor, using shales from the Puget Group as the raw 

materia l. The Seattle fire of 1889 was probably the great

est single factor in stimulating the use of clay products, 

as people looked to noncombustible material for rebui lding 

of the city. Extensive use of paving brick in Seattle also 

helped to estab lish the industry. Records show that by 1901 

more than 29 mi llion red bricks were produced annually. 

Availab le records indicate that more than 2 million tons of 

clay was used between 1920 and 1969. 

Refractory and common clays a re the principal clays 

presently being mined in King County . Other clays, with 

either a bloating potential or a high alumina content, 

occur in the county but were not being produced in 1969. 

Most of the clay mined in t he county comes from 

sha le and claystone beds of the Puget Group of Eocene 

age, and is used in making refractory and heavy clay prod

ucts. Glacial clay mined from Pleistocene drift is used 

to make flower pots and is mixed with limestone in the 

manufacture of cement. 

Shales and claystones of the Puget Group. - There 

is sufficient similarity in the physical properties of the 

Puget shales and claystones so that they can be considered 

as a single group . In many instances properties of samples 

taken from different beds in a deposit show a wide vari

ation, but when mixed together this wide range in proper

t ies disappears. 

The shales generally have a low lime content but are 

moderately high in iron. Some are soft and friable and 

readily respond to treatment; others are hard and tough and 

difficult to work. A combination of jaw crusher and dry

pan is a ll that is required to work most kinds . Good plas

t icity can usually be deve loped in a wet- pan. 

Certain beds in the Puget Group contain very 

refractory shale, having cone fusions as high as 34; how

ever, most of the shale in the Puget fuses at a much lower 

cone. Fired shrinkage is low. The fired color is brown or 

red except for the refractory types,which fire buff. When 

fired to steel hardness, the clayware is dense, tough , and 

has a low porosity. Carbonaceous material is common in 

the sha les because they a re usually associated with coal 

seams; in firing, it may cause b loating or b lack- coring. 

Hammer Bluff clay.- Clays of the Hammer Bluff 

Formation occur in a small area about l O miles east of 

Auburn, toward Black Diamond. They are mostly sandy , 

but show considerable variation in texture. Generally, 

they are all free- working clays of good plasticity and 

moderate shrinkage. The firing range varies between cone 

3 and cone 15, and complete fusion generally occurs at 
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about cone 23. Some samples have been fired to cone 28, 

however. The cloys fire to grays and buffs, and when 

properly treated are suitable for terra cotto, some kinds 

L. S. % d . I.- Linear shrinkage in percent of dry 
length. 

T. L. S. % d . I.- Total linear shrinkage (drying and 
firing ) in percent of dry length. 

of stoneware, and yellow earthenware . 

Table 5 includes descriptions of three samples of 

Hammer Bluff clay (Glover, 1941) that give a general idea 

of the characteristics of the clays in that formation. Fol

lowing is a list of definitions for abbreviations used in the 

tables: 

V.S.% d.v.-Volume shrinkage in percent of dry 
volume. 

Abs. - Absorption • 

A. Por . - Apparent porosity . 

*- Indicates that the sample was fired to the given 
temperature in a commerc io I k i In. 

S. H., Lt . , Dk.,-Steel hard, light, dark. 

TABLE 5 .- Properties of Hammer Bluff clay in King County, Washington 

[Modified from Glover, 1941, p . 145, 146] 

Hommer Bluff sample 158 (Glover, 1941, p . 145) is of a 12-foot bed of clayey sand taken from Hammer 
Bluff in the NE! sec. 28, T. 21 N., R. 6 E. The material is nearly white in color and has a uniformly coarse 
texture. It is composed of quartz sand, kaolin, muscovite, and some few grains of basalt. When dry the clay is 
so friable it is easily pulverized between the fingers. 

Plastic and dry properties 

Plasticity ................... . . ..... . .. . . Weak Volume shrinkage .. .. . ....... 6 . 7% dry volume 

Shrinkage water . . . ........ . .. . .. . . . ..... 3. 6% Linear shrinkage . ...... . . .... 2 .3% dry length 

Pore water ..... . .... . .. . .. . ............ 13. 9o/o Dry condition .. . .. . .. ... . . . .. . ....... Weak 

Water of plasticity ....... . .. . •......... . 17.5% 

Fired properties 

Cone Color Condition L.S.o/od.l. T.L.S.o/od . l. V.S.o/od . v . Abs. A. Por. 

04 light gray, Granular, weak, 0.7 3 . 0 2 . 2 
near white soft 

01 Light gray, Granular, weak, 19.0 
near white soft 

3- 4 light gray, 
near white 

Granular, soft 0.8 3 . 1 2.6 18 . 5 

6- 7* Spotted I ight Granular, soft 15 . 6 
gray 

12* Spotted I ight Granular, hard 1.7 4.0 5 . 0 12 . 9 
gray 

Remarks: Best firing range: 8- 15. Cone fusion: 28- 29 . Weak plastic and dry strength. Does not 
develop strength unti I late. Needs mixing with more plastic clay. 

CI ass of ware: No . 2 si Ii ceous refractory . 

33 .7 

32 . 5 

28 . 1 

22.6 
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TABLE 5 .- Properties of Hammer Bluff clay in King County, Washington-Continued 

Hammer Bluff sample 159 (Glover, 1941, p . 146) is from 4 feet of tough gray clay that overlies the clayey 
sand of sample 158 and is separated from it by H feet of woody lignite. It is nearly white in color and is rather fine
grained, especially so when compared with the foregoing sample. In fact, the chief difference between the two is 
in fineness of grain and in the greater amount of clay substance of sample 159, which makes it more compact. 

Plastic and dry properties 

Plasticity ......... . ................. . .. . . Fair Volume shrinkage .......... . 10. 9% dry volume 

Shrinkage water .... .. ....... . ........ ... 5.8% Linear shrinkage . . .. .. .... . .. 3 .8% dry length 

Pore water ...... . ........... . ........ . 15. 1 % Dry condition ........... Moderate dry strength 

Water of plasticity . . . .. ..... .... . ..... .. 20. 9% 

Fired Properties 

Cone Color Condition L.S.%d .l. T.L.S.% d.l . V.S.% d . v. Abs. A. Por. 

04 Light cream Weak, soft 0.9 4.7 2 .7 
03 Light cream Weak, soft 18.8 33 . 1 

1 Light cream Weak, soft 16.4 32 . 6 
3-4* Light buff Good, hard 2.2 6.0 6.5 14.7 28.9 
6-7* Light spotted Good, S.H. 2.8 6 . 6 8.2 12.7 23.4 

buff 
12* Gray-buff Good, S.H. 5.4 9.2 15.2 8.2 17.4 

Remarks: Best firing range : 3-15. Cone fusion: 27 . 
Class of wore: Buff-firing structural wares; terro cotta. Buff-colored pottery, si Ii ceous type. 

Hammer Bluff sample 160 (Glover, 1941, p. 146) is similar to sample 159 but is of more weathered 
material from a little farther east in the some exposure. It is somewhat stained in part with iron oxide . 

Plastic and dry properties 

Plasticity . .. . .. . . .. .. . ........ . .. . . .. . . Good 

Shrinkage water . . . ... . . . ..... .. ........ 11. 6% 

Pore water .. . . .. . .. .. . . . ........ ... .... 16.2% 

Water of plasticity ..... . . . .. . ........... 27. 8% 

Volume shrinkage .. . . .. .. 20. 9% dry volume 

Linear shrinkage . . . . . .. •.. . 7 .5% dry length 

Dry condition .... . . . .. .. .....•. . ..• Good 

Fired properties 

Cone 

012 

01 
3-4* 
6 
15 

Color Condition L.S.%d.l. T.L.S.%d . l . 

Light gray, 
near white 

Weak, soft 

Light buff Good, hard 
Light buff Good, S. H. 5.3 
Light buff Good, S.H. 6.1 
Spotted gray Good, S. H. 

Remarks: Best firing range: 01-8 . Cone fusion: 27. 
Class of ware: Buff-colored structur-a I wares; terra cotta . 

12 . 8 
13 . 6 

V.S.%d.v . Abs . A . Por . 

22.3 36.7 

20.4 33.6 
15.0 14. 2 26.6 
17 .3 10. 9 22.0 

1.4 

53 
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TABLE 6.- Properties of glacial cloys in King County, Washington 

[Modified from Glover, 1941, p. 153, 154] 

Glacial cloy sample 386 (Glover, 1941, p. 153) is a mixture of sand and bluish-gray glacial clay from a 
deposit at 5000 West Marginal Way, Seattle. 

Plastic and dry properties 

Plasticity • . ....•.... . .. . . . . ......... . .. . Good Volume shr.inkoge . .. . . . . .. 18.7% dry volume 

Shrinkage water .. . .. . ..... . .. . ..... .. . . . 9. 5% Linear shrinkage . .......... 6.7% dry length 

Pore water . .. . ........... . .. .. ........ l 4. 5o/o 

Water of plasticity .. .. .. . .... . .......... 24.0% 

Fired properties 

Cone 

010 
06 

02 

Color Condition L.S. o/od.l. T.L.S.% d.l. 

Buff-brown Weak, soft 0 . 0 
Buff-red Good, hard, 2.5 

light scum 
Red-brown Good, S.H. 5.7 

Remarks: Best firing range: 07-02. Cone fusion: 2. 
Class of wore : Now used for common structural wares. 

6 .7 
9.2 

12.4 

V.S.% d.v. Abs. A. Por. 

0.0 l 6.2 30. l 
7.4 14. 9 30.3 

16.2 6.0 13.6 

Glacial cloy sample 391 (Glover, 1941, p. 154) is a mixture of sand and bluish-gray glacial cloy from a 
deposit at 4200 West Marginal Way, Seattle. 

Plastic and dry properties 

Plasticity ........ . .. . . . . .. ............. Good 

Shrinkage water • . .. . .• . •...•.•. . •. . . . . .. 9. 8% 

Volume shrinkage .. .. . . . .• 17 .3% dry volume 

Linear shr i nkoge .. . . .••.. . • 6. 1 % dry length 

Pore water ........... .. .. . . . .. .. . . ..... 18. 9% 

Water of plasticity .. . . . . .. . . .. .. .. • . .. . . 28. 7% 

Cone 

010 
06 

02 

2 

Fired properties 

Color Condition L.S.% cl.I. T.L.S.o/od.l. 

Buff-brown Weak, soft 
Buff-red Light, scum, 0.9 7 . 0 

good, soft 
Dk. red-brown Vitreous, 9 .5 15.6 

Dk . red-brown 
good, S. H. 

Glazed, badly 4.5 10 .6 
stuck, S. H. 

Remarks: Best firing range : 05- 02 . Cone fusion: 3- 4 
Closs of wore: Now used for red-brown structural wares. 

V.S .o/od,v . Abs . A . Por. 

1.3 20.5 35.5 
2.7 19 .4 34.5 

26.0 1.6 4.1 

12.9 0 . 0 0.0 
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Glacial cloys.- In King County, glacial clays are 

abundant and were once used on a large scale for making 

brick and tile. These cloys are light to dark blue on un

weathered surfaces, and weather to various tones of light 

brown to buff . They are usually sandy or silty and contain 

pebbles of quartzite and igneous rock . Lateral variation 

is marked, which makes it difficult to turn out a product 

of consistent firing characteristics. The clay beds may be 

as much as 40 feet thick in places. 

The working characteristics of the clay are general

ly good; however, the addition of sand may be needed to 

open the body up and prevent dragging as the clay goes 

through the die. Shrinkage is moderate, but the vitrifi

cation range is short, which makes proper firing difficult. 

Fusion begins at about cone 02, and complete fusion occurs 

between cones 2 and 6. Because of the firing problem, 

bricks made from glacial clay were not fired to steel hard

ness and the color was not uniform. At higher temperatures 

the color is red brown and may become purple or black. 

The results shown in Table 6 (from Glover, 1941) 

are typical of the glacial clays . 

Description of Deposits 

Various clay deposits in the county have been dis

cussed by Shedd (1910, p. 237- 271), Wilson (1923, p . 96, 

97, 1 06- 1 08·, 11 7 - 11 8, 1 22, I 3 I - 1 33, 1 43, I 44, 1 45, 

156, 158, 159, 187, 188, 196, 197), Glover (1941, p. 

108-160}, and Chew and Boyd {1960, p. 123-143). 

Expand ing clays have been reported on by Riley 

{1952), Shapiro (1952), and Riley, Mueller, and Shapiro 

{I 953). 

High-alumina clays were examined by Popoff (1945), 

and Nichols (1946). 

Only deposits that were in production in 1969 or 

were of especial interest because of bloating properties 

or high-alumina content are described below . 

55 

Blum deposit.- The Blum deposit, just east of the 

abandoned Blue Blaze coal mine, in the NW! sec. 31, 

T. 21 N., R. 7 E., is owned by International Pipe and 

Ceramics Corp. (Interpace}, in Renton. The Blum clay, 

which is a continuation of the Kummer clay {Chew and 

Boyd, 1960, p. 136), occurs on the nose and both flanks 

of the Green River anticline. 

The Blum 11A11 clay seam lies immediately below the 

Kummer 11 0" coal seam. The thickness of the clay ranges 

from 8 feet on the nose of the anticline to 20 feet on the 

limbs. The clay varies in color from tan to blue and is 

commonly iron stained. It contains siderite and pyrite, 

is carbonaceous in part, and breaks with a conchoidal 

fracture . A chemical analysis of the clay is shown in 

Table 7. 

TABLE 7.-Chemicol analysis of the Blum 11 A11 flint clay 

[ From Chew and Boyd, 1960, p. 138] 

Percent 

Si02 .... . ... .. ....... . .......... 47 .64 

Al 20 3 •....... .. .. . • .. .• . • .. .. .. 40.56 

Fe20 3 ..................... . ..... 7 .09 

Ti02 ...•............ . .. . ......... 2.38 

CaO .... . .................... .. . . 2.29 

MgO .. .. . ... .... . .. . ... . ..•...•.. 0.23 

Na20 and K20 . . . ..•.•••..... . •... 0.31 

Total 100.50 

Use of the Blum 11 A11 clay is limited to refractory 

products that are not affected by the clay's high iron con

tent. The clay has fair plasticity, burns gray to buff at 

cone 13, and has a fusion temperature of cone 29. 

Below the Blum II A" clay is the Blum "811 cloy, which 

represents a transition zone from the flint clay to a thick 

sandstone unit . Chew and Boyd (1960, p . 138) report that 

the Blum 11 811 bed is a 6- to 12-foot sandy clay composed 
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of buff to gray fine-grained sandstone including varying 

amounts of gray clay as lenticular partings and matrix . It 

is quite dense, but te nds to spoil when exposed to weather

ing . The Blum II B" clay is used for structural and low-duty 

refractory wore . The clay has poor plasticity, burns white 

at cone 13, and has a fusion temperature of cone 19. 

The Blum clay is one of the deposits studied by Popoff 

(1945, p. 11) and Nichols (l 946) as a possible source of 

alumina. Popoff (Table l, p. 13) estimated measured and 

indicated reserves at 1,047, 000 dry tons of clay having 

33.0 percent available Al 2o3 and 8 . 9 percent Fe
2
0Ji 

Kelly and others (1956, p. 32) report that kaolinite is the 

principal clay mineral and that boehmite and gibbsite are 

also present. 

I 

I WEST V4 COR. SEC. 31 

I"" - --

Sec. 3 1, T.21 N. - R.7E. 

r:(p Outeroo ot Slum liiql\-oJum ino 
..,._7 ctoy 

300FC£T 

"4.6' "' 

- - - ---- 9~2.41 

FIGURE 31 .-Blum high- alumina clay deposit, in King 
County, Washington. 

For about l O years Interpace has mined this deposit , 

using stripping methods . About 2 to 20 feet of g lacial 

overburden must be removed to get to bedrock . The amount 

of bedrock overburden that must be removed is dependent 

on the dip of the beds, which varies from about l 5° to 48° 

(Fig . 31). Mining is done at 2-year intervals, at which 

FIGURE 32. - Mined- out section of the Blum clay 
deposit, in King County, Washington, that is 
being developed as a recreation site. 

time the clay is taken out of the pit and put into stockpiles 

on the property . By mining ahead in this manner, the 

company is ab le to maintain a uniform product by blend ing 

different clays as necessary . 

36 

Secs. I and 2, T. 21 N.- R. 7 E. 
Secs.35 ond 36, T.22 N.- R.7E_ 

LEGEND 

fJI? Outcrop of Ourhom 
(fJ N9h - alumina cloy 

Ptrc~t 
O•Ol!Obl• 

V.rticot~ Pet¢tl'l1 

,~;~: ,,.::~· F~~ ~~· ::~e loeohons 
9,o'llly "'~'' "'• c.o,n,1,,11 

/ ,z0 Sl'rikt and Clip 

2 Core hole number 

t 
I 

from U.S.8ureou of M,nes ,1945 

FIGURE 33.- Durham high-alumina cloy deposit, in 
King County, Washington . [Figure 3 from U. S. 
Bureau of Mines War Minerals Report 18, proj
ect 1202.) 
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Durham high- alumina clay deposit. - This deposit coal seam (Chew and Boy.d , p. 130). The beds strike about 

was examined by Popoff (1945, p. 9) and Nichols (1946, N. 70° W. and dip northeast into the va lley wall at approx-

P · 12) . It is in secs. 35 and 36, T. 22 N . , R. 7 E., and imately 30° . The total clay section appears to be about 75 

secs . 1 and 2, T. 21 N., R. 7 E., and crops out along the feet thick. The clay that is mined is about 20 feet thick 

west face of the mountain front. and is in the upper part of the clay section. It is dark gray 

The clay, which ranges in thickness from 7 to 15 feet, and massive when fresh, but a shaly structure develops upon 

is interbedded with sandstone, shale, and siltstone. The weathering . It is compact and has a high organic content. 

strike of the clay bed is about N. 15° W . in the southern At one time the clay was mined by underground methods, 

part of the outcrop area (Fig. 33), swings around to N. but now it is taken from an open pit by using a ripper and 

15° E. in the center, and then swings back to about N. a front-end loader, then hauled by truck to Renton (Fig. 

30° W. at the north end. Dips are from about 20° to 30° E. 34) . 

Popoff (1945, Table 1) estimated that the measured 

and indicated reserves were 2,384,000 tons of clay, having 

33 . 1 percent available Al20
3 

and 12 . 1 percent Fe2o
3

. 

Because of the dip and strike of the clay bed and its loca

tion on the hi llside, it would have to be mined by under

ground methods. 

Elk deposit. - The Elk clay deposit is on the east side 

of Sugarloaf Mountain, about 1 . 25 miles north of Kanaskat, 

in the SW! SE! sec . 34, T . 22 N., R. 7 E. The property is 

owned by Mutua I Materi a Is Co. , Seattle. The clay is 

mined with a ripper and a front- end loader and is trans

ported by truck to Mutual's brick plant at Newcastle . 

The pit is in a shale sequence of the Puget Group 

and is floored on an altered volcan ic si ll . The shale 

weathers out in small chips or flakes, and weathered mate

ial crumbles very easily. The clay beds strike N. 5° W. 

and dip about 5° NE. The complete section exposed in 

the pit, starting at the bottom, consists of 12 feet of black 

coaly shale, a 9- foot white, partially silicified volcanic 

rock, 20 feet of dark carbonaceous shale, and 15 feet of 

gray to tan clayey siltstone. 

Only the clay material on top of the sill is mined 

by the owner . The clay is used to make structural ware . 

Table 8 gives the firing characteristics of the d ifferent 

units in the pit . 

Harris deposit. - The Harris clay pit has been de

scribed by Glover (1941, p. 120), Hodge (1938c, p. 761), 

and Chew and Boyd (1960, p . 130). It is a long the 

Issaquah- Renton highway about 3 miles from Issaquah in 

the SW! SE! sec . 32, T. 24 N . , R. 6 E. The property is 

owned by International Pipe and Ceramic Corp., Renton . 

The cloy is interbedded with sandstones and con

glomerates of the Puget Group and lies below the Jones 

FIGURE 34.- Stripping overburden off the clay seam 
at the Harris deposit, in King County, Wash
ington. Front-end loader is on minable clay . 

Hodge (1938, p. 762) reported the following results 

of an analysis of a sample from the Harr is clay: 

Percent 

Si0 2 . . .... . ............. . . . .. . .. 53 . 36 

Al 2o3 ... . ...... .. ..... . . . . .. . ... 29 . 14 

Fe2o3 .. ........ . ........... . ..... 3.66 

CaO ... .. .. . . .. .. . .. ....... . . ... . 1.34 

MgO . .. .. .............. . .... . ... . 0.19 

Loss on ignition .. .. ...... . . . . ...... 14. 56 

Total 101. 25 

The clay has good plasticity, is buff firing, and has 

a fusion temperature of approximately cone 31 . When 

fired at cone 13, it has a total shrinkage of 4 . 9 percent, 

absorption of 14.3 percent, and porosity of 27.2 percent. 

It is used to make refractory wore. 
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TAB LE 8.- Results of thermal gradient tests on samples from the Elk clay deposi t, King County, Washington 

Elk No. 1, dark carbonaceous si lty shale {bottom of section) 

Percent woter of plasticity .•• 10.5 
Percent dry shrinkage • • • • • •• 3 . 1 

Firing temperature (°F) ..• 2,080 2,050 2,000 1,950 1,800 1,750 1,540 1,500 
Percent fired shrinkage ••. 4 3 3 3 I 
Percent absorption ••• • •. . 19 20 18 24 26 
Color • • ..• . .. . .. ••.•••. White White 

Elk No. 2, dark-gray carbonaceous claystone 

Percent water of plasticity . • • 9.9 
Percent dry shri nkoge • • ••• •• 1.3 

Firing temperature (°F) •• 2,080 2,050 2,000 1,950 1,800 1,750 1,540 1,500 
Percent fired shrinkage •• 3 2 2 1 1 
Percent absorption • • • • .• 24 22 25 25 28 
Color •• • • • •• .••• • . ... • White White 

Elk No. 3, dark carbonaceous, almost caaly shale 

Percent water of plasticity • • • 12.3 
Percent dry shrinkage •••• • • • 1.5 

Firing temperature (° F) • • 2,080 2,050 2,000 1,950 1,800 1,750 1,540 1,500 
Percent fired shrinkage • . 7 7 5 0 0 
Percent absorption •..• • • 20 20 26 28 34 
Color .... .. ...... ..... White White 

Elk No. 4, light-gray sondy siltstone 

Percent water of plasticity. ,, 10.6 
Percent dry shri nkoge ••• • ••• 3.1 

Firing temperature (° F) •• 2,080 2,050 2,000 1,950 1,800 1,750 1,540 1,500 
Percent fired shrinkage •• 6 4 2 l 1 
Percent absorption • • •••• 20 22 23 24 24 
Color .• •• ••••. . •• . •••• White White 

Elk No . 5, dark-gray carbonaceous shale 

Percent water of plasticity • •• 11.6 
Percent dry shrinkage ••• • •• . 1.3 

Firing temperature (°F) ••• 2,080 2,050 2,000 1,950 1,800 1,750 1,540 1,500 
Percent fired shrinkage ••. 5 5 4 2 1 
Percent absorpt ion •• . •. . . 15 17 18 21 27 
Color •• • • .. ••• . ••.• . • • White White 

Elk No . 6 , light-gray claystone having abundant iron staining {top of section) 

Percent water of plasticity • .. 11.0 
Percent dry shrinkage ...•. . • 1.0 

Firing temperature (°F) •. 2,080 2,050 2,000 1,950 1,800 1,750 1,540 1,500 
Percent fired shrinkage • • 5 2 2 2 2 1 
Percent absorption 23 20 21 22 22 24 
Color . , • •• ••••••• .• •• . White White 

Elk No . 7, sample from surge pile on property 

Percent water of plasticity ••• 11.8 
Percent dry shrinkage •• • • • • 2.0 

Firing temperature (0 F) •• 2,080 2,050 2,000 1,950 1,800 1,750 1,540 1,500 
Percent fired shrinkage • • 4 2 2 2 I 
Percent absorption ••• •.• 10 14 15 17 22 
Color • . • • • •• • •• • • ••• • • White White 
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Kanaskat high-alumina clay deposit. - The Kanaskat 

deposit is in sec. 12, T. 21 N . , R. 7 E. It crops out along 

the southwest face of the same mountain on which the Dur

ham clay is located. 
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From U.S. Bureau of Mines 1945 

FIGURE 35. - Kanaskat high- alumina clay deposit, 
in King County, Washington. [ Figure 5 from 
U. S. Bureau of Mines War Minera ls Report 18, 
pro ject 1202 .] 

The clay bed is overlain by a coal seam and is under

lain by sandstone and siltstone beds of the Puget Group. 

The contact of the Puget Group and the Keechelus Ande

site is only about 350 feet stratigraph ically above the clay. 

The clay strikes north and dips between 20° and 25° E. 

It ranges in thickness from 3. 5 feet to 30 feet and averages 

18 feet. It is thickest in the northern part of the deposit 

(Fig. 35). Popoff (1945, Table 1) estimates 312,000 tons 

of indicated reserves containing 32 .9 percent Al20 3 and 

12.7 percent Fe20 3 . The clay is predominant ly kaolinite, 

including a small amount of boehmite. Impurities are 

siderite, quartz, feldspar, mica, and carbonaceous mate

rial (Kelly and others, 1956, p . 32) . 

Like the Durham deposit, the Kanaskat clay would 

have to be mined by underground methods, because it dips 

into the hillside. 

Kangley high-a lumina clay deposit.-The Kangley 

clay is in the SE;! sec. 26, T. 22 N., R. 7 E., about 900 

feet east of the town of Kangley. Two beds, about 30 feet 

apart, that strike N . 10° to 15° W. and dip about 35° to 

40° E., are exposed a long Alto Creek. Popoff (1945, 

p. JO) reports that the lower bed is 5.5 feet thick where 

exposed and that the upper bed is almost 9 feet thick. 

Analyses show that the lower bed contains 32. 1 percent 

Al 20 3 and 7.2 percent Fe
2
o3 . The upper bed has 27. 1 

percent Al2o3 and 4 .9 percent Fe2o3 • Popoff made no 

estimate of reserves. Kelly and others (I 956, p . 32) 

report that the clay is primarily kao linite, including 

minor amounts of boehmite . Impurities are quartz, mica, 

and carbonaceous material . 

Pa lmer clay deposit. - The Palmer clay deposit is on 

Northern Pacific Railway property in the NEi sec. 14, 

T. 21 N . , R. 7 E. , and is operated by the International 

Pipe and Ceramic Corp., Renton . The pit is in a hard, 

slightly si lty shale of the Puget Group. The beds strike 

north and dip about 30° E. The clay is mined by using a 

ripper and a front- end loader, then is hauled by truck to 

Renton. The shale hos good plasticity, is buff to brown 

firing, and has a fusion temperature of cone 17. When 

fired to cone 13, it has a total shrinkage of 10 percent, 

linear shrinkage of 9 percent, absorption of 6.4 percent, 

and porosity of 12 . 9 percent . It is used for low- duty re:.. 

froctories and building brick , 

Section 31 cloy and sand deposit. - This deposit is 

on Northern Pacific Railway property in the NE;\-NW.\-

sec. 31, T. 24 N., R. 6 E., on top of Cougar Mountain . 

It is operated by the Mutual Materials Co., Seattle. The 

pit is in shale , siltstone, and sandstone of the Puget Group, 

and the sequence being mined lies on top of the Primrose 

coal seam . The beds strike N . 75° W. and dip 50° NE. 

On fresh surfaces the shale is dark gray, but it weathers 

light gray to tan . Near the center of the pit a white, 

fairly massive sandstone unit crops out. Bedding in the 

shale varies from very thin laminations to beds 3 feet thick. 
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TABLE 9 .- Results of thermal gradient tests on samples from the Sec. 31 clay and sand deposit, 

King County, Washington 

Sec. 31 No. 2 (sand deposit) 

Percent water of plasticity ••• 14.2 
Percent dry shrinkage .•••••• 1.6 

Firing temperature (°F} ... .. . 2,080 2,050 2,000 l,950 1,800 l ,750 1,540 
Percent fired shrinkage 5 3 1 
Percent absorption . . ..••...•. 20 20 22 
Color ... .................. Buff 

Sec . 31 No. 4 (sand deposit} 

Percent water of klosticity ••• 17 .3 
Percent dry shri n age. • • • • • • • l • 6 

Firing temperature (°F} ...... 2,080 2,050 2,000 l ,950 1,800 l ,750 l ,540 
Percent fired shrinkage 5 3 3 1 1 
Percent absorption .....•..... 22 26 27 28 30 
Color .. .. ....•.. .. ......• Dork Brown Dork Buff 

brown buff 

Sec. 31 No. 5 (clay deposit) 

Percent water of plasticity ••• • l 0.4 
Percent dry shrinkage •••• •• •• 0.8 

Firing temperature (°F) ... ... 2,080 2,050 2,000 1,950 1,800 1,750 1,540 
Percent fired shrinkage .. .... 8 5 5 2 2 
Percent absorption ..... .. .. .. 9 13 16 23 24 
Color .. .. . . . . . ...... . .... Dork Medium Light 

brown brown brown 

Sec . 31 No. 6 (cloy deposit) 

Percent water of plasticity • ••. 11 .3 
Percent dry shrinkage •••••••. 2. 3 

Firing temperature (°F) ...... 2,080 2,050 2,000 1,950 1,800 1,750 1,540 
Percent fired shrinkage JO 7 3 3 3 
Percent absorption........... 16 13 18 23 24 
Color .. . .... . ............ Dork Medium Light 

brown brown brown 

Sec. 31 No. 7 (cloy deposit) 

Percent water of plasticity •••• 16. 0 
Percent dry shrinkage ....... 2.3 

Firing temperature (°F) .. .... 2,080 2,050 2,000 1,950 l ,800 1,750 1,540 
Percent fired shrinkage .... .. 8 6 6 4 3 
Percent absorption •.... . .••.. 5 5 8 11 19 
Color •.. ... . . . . .......... Red Dork Red Salmon 

brown red pink 

1,500 
1 

20 
Buff 

1,500 

1,500 
2 

29 

1,500 

1,500 
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The clay is mined from three areas in the pit and blended 

to produce the desired firing qualities . The firing qualities 

of the cloy ore shown in Tobie 9 . The overall fusion tem

perature is about cone 01. Building brick is the basic 

product manufactured from the material in this pit. Mutual 

Materials Co. has opened a sand pit just off the southeast 

corner of the cloy pit, but stratigraphicolly below the 

Primrose coal seam. This material is mixed with the shales 

to achieve optimum firing characteristics. Tobie 9 also 

shows the firing qualities of the material from the sand pit . 

11 5511 sand deposit. - The 115511 sand deposit is in the 

W! sec . 25, T. 23 N., R. 5 E., on land owned by the 

Northern Pacific Railway. The pit is operated by the 

International Pipe and Ceramic Corp . , Renton, and is in 

a massive light-gray- to buff- weathering sandstone that 

is used as on additive to give desired physical properties 

to structural materials produced by the company . So for 

as physical properties ore concerned, the sand hos poor 

plasticity, burns orange at cone 3 and gray at cone 13, 

and has a fusion temperature of cone 15. The pit hos been 

used for several years, but soon wi II be covered by urban 

development that is advancing from the west. The pit is 

being mined with the idea that when it is closed, the land 

will be better suited for real estate development than for 

mining purposes . 

Miscellaneous clay anolyses.-Table 10 gives the 

results of ana lyses mode on samples collected by geologists 

of the U. S. Geological Survey in 1959. 

The Preston expanding shale (No . 4 on Plate 2) is 

a medium- to dark- gray, thin- bedded carbonaceous shale 

that occurs in sec. 29, T. 23 N., R. 7 E. The overall 

shale section is about 330 feet thick, and includes minor 

sandstone interbeds. It is overlain by a thick massive 

sandstone unit, and is thought to be near the top of the 

Raging River Formation of Eocene age. Figures 36 a nd 37 

show shrinkage and absorption curves on thermal gradient 

tests run on this shale. 
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TAB LE 10.- Results of tests on clay samples collected by geologists of the U.S. Geological Survey 

in King County, Washington, during 1959!/ 

Somple PCE Col0< Type of Refroctory Mineral content by OTA 
no . ?/ cone blooting clossificotion 

W-1 12+ Red- brown ....... Medium ......• Non .•...... Low kaolinite. 

W-2 <12 Purple-block ..... High ......... Non .. •....• Low koolinite and organic 
content . 

W- 3 12 Red-brown ....... None ... • .... Non .•.. . .... Low kaolinite and silico. 

W-4 19+ Gray-brown ... ... None •....... Low ......... Medium koolinite and high 
organic content. 

W-5 <12 Dork-purple . ..•. High ..... ...• Non .... , ... Low kaol in ite, high organic 
content, ond trace corbonote . 

W-6 12-19 Gray-b lock ....•. None . ....•. . Non ....•... Low kool inite, silico, and 
carbonate . 

W- 7 12 Dork-brown .... •. None ... . . ... Non .. ...... Low kaolin ite and silica . 

W-8 <12 Brown ........ •. High ..... . .•• Non •..•... . Low kaolini te and medium 
organic content. 

W-9 <12 Dork-brown ... .. . Medium ....... Non .. ....•. Low kaolinite, medium 
organic content, and trace 
carbonate. 

W- 10 12 Dork-brown ..•... None ...•.... Non .......• Low kaolinite, medium 
organic content, and trace 
carbonate. 

I 
V-6 12+ Dork-gray ... ... . None •..... .. Non ....... . Low kao linite, silica, and 

carbonate. 

V- 20 26 Purple-b lock .. ... None ........ Low .. ···· ·· High kaolinite and medium 
g ibbsite. 

V-22 34- Buff- ton . . ... ... . None •........ Super .. ... .• . Very high kaolinite and low 
organic content. 

V-22A 17 Light-cream ....•. Medium ..... . . Non ..•.... • Low kool inite. 

V-23A 11 Dork-ton Medium ... .... Non .... .. . • Not tested. 

V-23B (brown) 23 Brown-block •.... None .•... • .. Low ······· · High kaolinite, montmoril lon ite 
intergrowth . 

V-23C (g rey) 23 Brown-block ..... None .... ..... Low ... . .... High kaolinite, montmorillonite 
intergrowth, gibbsite? 

PP-1 11 Red-brown ..... . . None ........ Non ..... . .. Not tested . 

PP-2 11-19 Light-brown .. ..•. Low .......... Non .•.... • . Not tested. 

PP-3 11-19 Purple-brown ..... Very high ... ,. Non . . ..... . Not tested . 
est. 12 

PP- 4 J 1-19 
est. 13 

Purple-brown ..... High .... . ... . Non ........ Not tested. 

PP-5 <11 Dork-brown •..... Very high., . . • Non ........ Not tested. 

PP-6 11 - 19 Ton ............ Low ..•.. . .... Non ········ Medium koolinite and high 
est. 17 organic content. 

PP-7 19 Dork-buff ...••.. None ... , ..... low ........ Medium kaolinite and high 
orgonic content. 

PP-8 11+ light-brown ... .• . None •. .. •.. . Non ... ... .. Not tested • 

PP-10 11-19 Red-brown ....••. Low . ....... .• Non . ······· Not tested. 
est. 12 

PP- 11 11-19 Green-brown .•... Low ... . ... ..• Non .......• Not tested. 
est. 12 

PP-1 2 11-19 light-brown ...•. Low .... .. . .. • Non ........ Not tested. 
est. 15 

PP- 13 19+ Dork-buff . ...... None •...... • Low ........ Medium koolini te and medium 
organic content . 

AW-I 23-26 Ton . .......•... None .. ....•. Low ... ..... Medium kaolinite or hofloysite . 

AW-2 33+ Block ..•....... None . ...•... Super ....... High kaolinite and medium 
boehmite. 

Analyses by U.S . Bureau of Mines. 

Sample numbers correspond to sample locations shown on Plate 2. 
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The Cedar Mountain expanding shale (E-1 on Plate 

2), in the NW.\ sec. 29, T. 23 N., R. 6 E., has the fol 

lowing physical properties: 

Before Firing 

Bulk density (lb/ft
3

} . .......... 73 

Moisture content . .. ••• .. •...• . , 3.5 percent 

Loss on ignition .• . ..... . .. ... . 5.8 percent 

After Firing 

Processing temp. {0 C) ...•..... . 1, 195-1, 21 O 

Bulk density {lb/ft\ •.••• . .. .• ••. 50-58.8 

Compaction strength (psi) . .. . .. . 1,970 

Absorption .. ...•. . .. . ••. . ........ 9 .8 percent 

The Franklin coal mine expanding sha le (E-2 on 

Plate 2), in the NE.\ sec, 19, T. 21 N . , R. 7 E., has the 

fo ll owing physical properties: 

Before Firing 

Bulk density (lb/ft3) ...... ..•.. 80 

Moisture content ••.... . .. . •. . .. 0.9 percent 

Loss on ignition ...... . •. . .. . .. 10. 1 percent 

After firing 

Processing temp. {;C), .. .. . .... 1, 150-1, 160 

Bulk density {lb/ft ) .............. 46.0- 61 .0 

Compaction strength (psi} . ... . . . 1,720 

Absorption . ••.•• .. . ..• •. .•.• ... . 10. 5 percent 

The Newcastle strip mine expanding shale (E-3 on 

Plate 2), in the SW.\ sec . 27, T. 24 N . , R. 5 E., has the 

following physical properties: 

Before Firing 

Bulk density (lb/ft3) . . . . .... . .. 78 

Moisture content •. . .. . •....•.•• 2.2 percent 

Loss on ignition •• .• .• . •• . ...•... 5.4 percent 

After Firing 

Processing temp. (0 C) •.. ... .. . . 1 , 125-1, 130 

Bulk density (lb/ft3) •. . . .. .•• . .... 52.2-61 .8 

Compaction strength {psi} . . . .... 2,250 

Absorption •...• . .•.... . .. . •• . .. 1 0. 7 percent 
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Coal 

Coalfields occur in the central and south-central 

parts of King County (Plate 2). The central part of the 

county hos six primary coal areas: the Newcastle- Grand 

Ridge, Renton, Cedar Mountain, Tiger Mountain and 

Niblock, and Taylor fields . Al l deposits in the south

central part are in the Green River district, which is the 

largest area and has produced the most coal . The coal

fields of the county hove been described in detail by 

Evans {1912), Warren and others (1945), and Beikmon and 

others {1961). 

All coal seams in King County occur within the 

Puget Group. Those in the centra I area ore in the Renton 

Formation. Gower and Wanek (1963), who mapped many 

of the coo l beds near Cumberland, in the Green River 

district, did not subdivide the Puget Group in that area. 

Coa l is reported to have been discovered in King 

County first during 1853, along the Black River near 

Renton. A mine was opened on the seams, and coal was 

produced until 1855, when hostilities between whites and 

Indians forced closing of the mine . In 1863, coal was 

~Hscovered near Issaquah, and also on Coal Creek near 

Newcastle . At first , the Newcastle coal was transported 

to Lake Washington by wagon and then barged across Lake 

Washington to Seatt le. Later, it was barged down the 

Black River to the Duwamish River, thence down the 

Duwamish to El I iot Bay and the Seattle waterfront . In 

1870, a tram was built from the mine to Lake Washington. 

The coal was trammed to the lake, where it was loaded on 

barges and shipped across the lake. There it was loaded 

on a second tram that moved it to Lake Union for distri

bution. King County coal mining grew from this begin

ning to an industry that produced 1 • 5 mi I lion tons in 1907, 

the year of greatest production. Annual production hov

ered around a million tons until 1920, when it began a slow 

decline that hos not stopped- only about 58,000 tons was 

produced in 1969. Coal production from the county has 

totaled about 47 million tons, more than half of which 

came from the Green River fields (Tobie 11 , in pocket). 

Remaining coal reserves in King County are estimated 

by Beikman a nd others (1961, p. 34) to be about 828 million 

tons, of which 394 million is bituminous and 435 million 

tons is subbituminous cool. 



TAB LE 12. - Averages of analyses (as- received basis) of coal samples from the Renton, Cedar Mountain, Tiger 

Mountain, Taylor, Niblock, and Newcastle-Grand Ridge areas, King County, Washington 

[Tables 9 and 10 from Beikman and others, 1961, p. 34 and 38] 

(M- moisture; VM- volati le matter; FC- fixed carbon; Btu- British thermal units. Sources of analyses 
are Fieldner and others, 1931; Cooper and Abernethy, 1941; and Daniels and others, 1958 . ) 

Proximate (percent) Sulfur Area Coal bed {percent) Btu 
M VM FC Ash 

Renton . . .. .. . . .. No. 1 ... . .. . .... 16.6 32.2 39 .9 11. 2 0.5 9,546 
No. 2 . . .. . ... . . . 15.0 32 .6 38 .6 13.8 .6 9,470 
No . 3 . .. . .. . .. . . 15.4 34 .6 41.5 8.4 .5 10,277 
Springbrook ...... 14 . 1 33.5 46 .9 5.6 .4 11,060 
Sunbeam . ........ 14. 9 36.0 42.3 6.8 1.0 10,823 
Newenham . .. .. . . 13 . 2 37.4 43.1 6.3 1.6 11, 130 

Cedar Mountain ... Discovery . . . . ... . 1 o. 1 34.4 37 .1 18.3 .5 9,755 
Jones . . . .. ....... 10 . 7 36. l 42 . 2 10.9 .4 10,700 
Cavanaugh No . 2 . . 9.7 40.1 43 . 7 6.5 .9 11,800 

Tiger Mountain . •.. No. 1 .. .... . .... 19 . 2 32.5 35.9 12.4 .2 8,810 
Taylor . . .. . . .. . .. No. 2 .. . ..... . . . 6.4 36.7 41.4 15.5 1.3 11 , 140 

No. 3 .... .. . .. . . 4 . 9 36.1 34 . l 24.9 1.9 10,000 
No. 4 ......•. . . . 4 .8 36.5 48.6 10 . l . 8 12,410 
No. 5 . . ........ . 4.3 35.6 45.2 14. 9 .7 11,870 
No. 6 .. . . .... . .. 5 .6 36.0 44.0 14.4 . 9 11,550 
Unnamed . ... . . .. . 6.0 34.2 42.9 16.9 .4 11,000 

Nib lock . . .. . . . . . No . 5 . . ..... . ... 4.9 27.3 43 .5 24.3 1.5 10,580 
No . 4 .. . . . . . .. .. 6.1 22.7 58 .8 12.4 . 9 10,710 
No . 3 ... . ..... . . 8 . 2 27.2 53.9 10.7 .5 12,440 

Newcastle-Grand 
Ridge . .. . .. . . . . No. 4 ..... . .. .. . 16 . 1 30.5 42.2 9.0 .5 9,920 

No . 3 91 .. . ...... 16. 1 31.9 40.6 11.3 .8 9,665 
No . 2° .. .. . . . . . 13.8 32.5 36 . 0 17.7 .5 9,140 
Bagley . .. . . . . . . . . 12.7 35. l 40 . 2 11. 9 .4 10,227 
May Creek ....... 15.0 34.3 40.2 10 .3 . 6 10, 047 
Muldoon •........ 14.4 33 . 0 38 . 1 14 .3 .7 9,537 
Dolly Varden ..... 14.2 32.3 40.4 13.0 .7 9,986 
Jones ... . ....... . 13.8 35.2 36. 2 14 .8 . 6 9,890 

9/ Present only in Grand Ridge area. 

Number of analyses used 
in obtaining average 
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TABLE 13.- Estimated remaining reserves of coal in the Newcastle-Grand Ridge area, King County, Washington, 

as of January 1 , 1960, by township and bed 

[Table 11, Beikman and others, 1961, p. 48) 

Reserves, in millions of short tons, in beds of thickness shown 

Cool bed 
.5to 5.0to 10.0or 2.5to 5.0to 10.0or 2.5to 5.0to . or 

Overburden 5.0 10.0 more Total 5.0 10.0 more Total 5.0 10.0 Total 
(in feet) feet feet f_eet feet feet feet feet feet 

.. 
Ho. 4 0- 1,000 3. 59 ----- ----- 3.59 0.60 ----- ----- 0.60 4.19 ----- ----- 4. 19 

T 24 N R 5 E 

1~ 000-2, 000 4.03 ----- ----- 4.03 .40 ----- ----- .40 4.43 ----- ----- 4.43 
2,000-3,000 ----- ----- ----- ----- 4.31 ----- ----- 4.31 4.31 ----- ----- 4.31 

Bed total 7.62 ----- ----- 7.62 5.31 ----- ----- 5.31 12. 93 ----- ----- 12.93 
Muldoon 0-1,000 ----- 1.49 ----- 1.49 ----- 0.80 ----- 0.80 ----- 2.29 ----- 2.29 

1,000-2,000 ----- 4.37 ----- 4.37 ----- .82 ----- .82 ----- 5.19 ----- 5. 19 
2,000-3,000 ----- 3.77 --·-- 3.77 ----- 1. 12 ----- 1. 12 ----- 4.89 ----- 4.89 

Bed total ----- 9.63 ----- 9.63 ----- 2.74 ---- 2.74 ----- 12.37 ----- 12.37 
No. 3 0-1,000 1. 17 2.31 ----- 3.48 ----- 0.77 ----- 0.77 1. 17 3.08 ----- 4.25 

1,000-2,000 2.32 2.54 ----- 4.86 ----- .60 ----- .60 2.32 3. 14 ----·- 5.46 
2, 000-3, 000 2.24 1.40 ----- 3.64 ----- .70 ----- .70 2.24 2. 10 ----- 4.34 

Bed totol 5.73 6.25 ----- 11. 98 ----- 2.07 ----- 2.07 5.73 8.32 ----- 14.05 
Bagley 0-1 ,000 ----- 4.52 ----- 4. 52 ----- 1.32 ----- 1.32 ----- 5.84 ----- 5.84 

1,000-2,000 ----- 6.04 ----- 6.04 ----- 1. 72 ----- 1.72 ----- 7.76 ----- 7.76 
2,000-3,000 ----- 4.84 ----- 4.84 ----- 1.25 ----- 1.25 ----- 6.09 ----- 6.09 

Bed totol ----- 15.40 ----- 15.40 ----- 4.29 ----- 4.29 ----- 19.69 ----- 19.69 
Moycreek 0-1,000 3.76 ----- ----- ~.76 1. 59 ----- ----- l.59 5.35 ----- ----- 3.35 

1, 000-2, 000 2.61 ----- ----- 2.61 1.61 ----- ----- 1.61 4.22 ----- -·---- 4.22 
2,000-3,000 .19 ----- ----- . 19 3.28 ----- ---- 3.28 3.47 ----- ----- 3.47 

Bed totol 6.56 ----- ----- 6.56 6.48 ----- ----- 6.48 13.04 ----- ----- 13.04 
Shoo Fly 0-1,000 ----- ----- ----- ----- l. 19 ----- ------ 1. 19 1. 19 ----- ----- 1. 19 

1, 000-2, 000 ----- ----- ----- ----- .Tl ----- ----- .77 .77 ----- ----- .77 
Bed total ----- ----- ----- ----- 1. 96 ----- ----- 1. 96 l. 96 ----- ----- 1. 96 

Dolly Varden 0-1,000 0.32 ----- ----- 0.32 0.38 ----- ----- 0.38 0.70 ----- ----- 0.70 
1,000-2,000 .28 ----- ----- .28 .47 ----- ----- .47 .75 ----- ----- .75 
2, 000-3, 000 . 10 ----- ----- . 10 .50 ----- ----- .50 .60 ----- ----- .60 

Bed totol 0.70 ----- ----- 0.70 1.35 ----- --··--- 1.35 2.05 ----- ----- 2.05 
Jones 0-1,000 ----- ----- ----- ----- 4.40 ----- ----- 4.40 4.40 ----- ----- 4.40 

1, 000-2, 000 ----- ----- ----- ----- 4.02 ----- ----- 4.02 4. 02 ----- ----- 4.02 
Bed total ----- ---·-- -·--,-- ----- 8.42 ----- ----·- 8.42 8. 42 ----- ----- 8.42 

Township totol 20.61 31.28 ----- 51.89 23.52 9. 10 ----- 32.62 44.13 40.38 ----- 84.51 

T 24 N R 6 E 
No. 4 0-1,000 3. 13 ----- ----- 3. 13 3.21 ----- --·--- 3.21 6.34 ----- ----- 6.34 

1, 000-2, 000 6. 14 ----- ----- 6.14 3.09 ----- ----- 3.09 9.23 ----- ----·- 9.23 
2,000-3,000 ----- ----- ---·-- ----- 5.41 ----- ----- 5.41 5.41 ----- ----- 5.41 

Bed totol 9.27 ----- ----- 9.27 11. 71 ----- ----- 11.71 20.98 ----- ----- 20.98 
No. 3 0-1,000 2.06 8. 19 ----- 10.25 2.20 1. 92 ----- 4. 12 4.26 10. 11 ----·- 14.37 

1,000-2,000 2. 12 3.98 ----- 6.10 3.85 5.73 ----- 9.58 5.97 9.71 ----- 15.68 
2, 000-3, 000 .37 ----- ----- .37 3.86 8.38 ----- 12.24 4.23 8.38 ----- 12.61 

Bed total 4.55 12. 17 ----- 16.72 9.91 16.03 ----·- 25.94 14.46 28.20 ----- 42.66 
Bagley 0-1,wO ----- 4.83 ----- .C83 ----- 6.47 ----- 6.47 ----- 11.30 ----- 11.30 

1, 000-2, 000 ----- 2.74 ----- 2.74 ----- 17.56 ----·- 17.56 ----- 20.30 ----- 20.30 
2,000-3,000 ----- 1.49 ---- 1.49 ----- 7.99 ------ 7.99 ----- 9.48 ----- 9.48 

Bed total ----- 9.06 ----- 9.06 ----- 32.02 ----- 32.02 ----- 41.08 ----- 41.08 
No. 2 0-1,000 1.61 ----- ----- 1.61 1.89 ----- ----- 1. 89 3.50 ----- ----- 3.50 

1,000-2,000 ----- ----- ----- ----- 3.09 ----- ----- 3.09 3.09 ----- ----- 3.09 
2,000-3,000 ----- ----- ----- ----- .34 ----- ----- .34 .34 ----- ----- .34 

Bed total 1.61 ----- ----- 1.61 5.32 ----- ----- 5.32 6.93 ----- ----·- 6.93 
Moy Creek 0-1,000 5.48 ----- ----- 5.48 2.63 ----- ----·- 2.63 8.11 ----- ----- 8. 11 

1, 000-2, 000 3.38 ----- ----- 3.38 6.27 ----- ----- 6.27 9.65 ----- ----- 9.65 
2,000-3,000 .09 ----- ----- .09 5.98 ----- ----- 5.98 6.07 ----- -·---·- 6.07 

Bed totol 8.95 ----- ----- 8.95 14.88 ----- ----- 14.88 23.83 ----- ----- 23.83 
Muldoon 0-1,000 1.32 1. 18 ----- 2.50 2. 19 4.20 ----- 6.39 3.51 5.38 ----- 8.89 

1, 000-2, 000 . 14 1.84 ----- 1. 98 4.66 4.27 ----- 8.93 4.80 6.11 ----- 10.91 
2,000-3,000 ----- 1. 17 ----- 1. 17 2. 11 3.94 ----- 6.05 2. 11 5.11 ----- 7.22 

Bed total 1 M, 4. 19 ----- 5.65 R.96 12.41 ----- 21.37 10.42 16.60 ----- 27.02 
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TABLE 13.- Estimated remaining reserves of cool in the Newcastle- Grand Ridge area, King County, Washington, 

Coal bed Overburden 
(in feet) 

as of January 1, 1960, by township and bed-Continued 

Reserves, in millions of short tons, in beds of thickness shown 

to 5.0to 10.0or 2.5to 5.0to 10.0 ot 2.5to 5.0to 
5.0 10.0 more Totol 5.0 10.0 more Total 5.0 10.0 Totol 
feet feet feet feet feet feet feet feet 

T 24 N R 6 E 
Dolly Varden 0-1 ,000 5.67 4.00 ----- 9.67 ----- 0.60 ----- 0.60 5.67 4.60 ----- 10.27 

1, 000-2, 000 5.23 5.43 10.66 1.80 .64 2.44 7 . 03 6 . 07 ----- 13. 10 ----- --·--
2,000-3,000 3.50 ----- ----- 3.50 3.91 5. ll ----- 9.02 7.41 5. 11 ----- 12.52 

Bed totol 14.40 9.43 ----- 23.83 5.71 6.35 ----- 12.06 20. 11 15.78 ----- 35.89 
13. 91 13. 91 Jones 0-1,000 ----- 0. 92 ----- 0.92 ----- 12.99 ----- 12. 99 ----- -----

1, 000-2, 000 ---- ----- ----- ----- ----- 12.79 ----- 12.79 ----- 12.79 ----- 12.79 
Bed total ----- 0.92 ----- 0.92 ----- 25.78 ----- 15.78 ----- 26.70 ----- 26.70 

128.36 225.09 Township tota l 40.24 35.77 ----- 76.01 56.49 92.59 ----- 149 .08 96.73 -----
Grnnd totol !60.85 I 67.o5 I -----!127.90 I 80.01 1101.69 I -----1101.70 1146.86 1168.74 I ----- I 309.60 
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FIGURE 38.- Generalized columnar sections in the Newcastle-Grand Ridge area, King County, Washington, 
showing coolbeds and correlations used in estimating cool reserves. [Figure 18, Beikmon and others, 
1961, p. 35.J 
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Newcastle-Grand Ridge area.- The northernmost 

cool area known in King County is the Newcastle-Grand 

Ridge area (Plate 2). The structure is fairly simple; the 

coal seams strike east and dip 30° to 40° northward. At 
Issaquah the strike swings to the northeast toward Grand 

Ridge, and at Grand Ridge the strike is nearly north. In 

this area the dip increases to about 70° to 75° W. 

Coal from this area is mostly subbituminous A; how

ever, some coals are of slightly higher grade. There is no 

current production from the area; past production totaled 

about 13 million tons. Average coal analyses for the area 

are shown in Table 12, and reserve figures are shown in 

Table 13. 

Renton area.-The coal-bearing rocks in the Renton 

RENTON AREA 

!fl zl No.I ! No.2 
~ Ti-----'-N.c.:o...c. 3;;.._----1 

a:: ...J~ 
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SY lnsufficent doto to estimate cool reserves . 

area are considered by Warren and others (1945) to be the 

same age as those in the Newcastle-Grand .Ridge area . 

Generally, the rocks in the Renton area have been gently 

folded and have low dips. In the southern part of the area, 

deformation apparently was more intense; dips as steep as 

65° are present. Faults have cut the rocks in several places. 

At two places, the coal seams were not found on the south 

side of what apparently are major faults. 

The Renton cools are generally considered to be sub

bituminous in rank; however, some can be classified as 

subbituminous A, or high-volatile C bituminous. Currently 

(1969), cool is not being produced; total past production 

from the Renton area is estimated at nearly 4 million tons. 
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FIGURE 39 .- Generalized columnar sections of the Renton, Cedar Mountain, Tiger Mountain, Taylor, and Nib
lock areas, King County, Washington. [Figure 19, Beikman and others, 1961, p. 39.J 
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Cool bed 
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Bed total 
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Bed total 
No. 3 

Bed total 
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Sunbeam 
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Township total 

Grand total 

GEOLOGY AND MI NERAL RESOURCES OF KING COUNTY, WASHINGTON 

TAB LE 14.- Estimated remaining reserves of coal in the Renton area, King County, Washington, 

as of January 1, 1960, by township and bed 

[Table 12, Beikman and others, 1961, p. 49] 

Reserves. in millions of short tons, in beds of thickness shown 
Meosured ond indicated Inferred All cotei:iories 

2.5 to 5.0 to 10.0 or 2.5 to 5.0 to 10. 0 or 2.5 to 5.0 to 10.0 or 
Overburden 5.0 10.0 more Totol 5.0 10.0 more Total 5.0 10.0 more 

(in feet) feet feet feet feet feet feet feet feet feet 

0-1,000 I----- I ----- I----- 1----- I o.57 I ----- I----- I o.57 
T. 23 N., R. 4E. 

0.57 

T23N R5E ., 
0-1,000 ----- 1.74 ------ 1.74 ------ 5.49 ----- 5.49 ----- 7.23 -------

1, 000-2, 000 ----- ----- ----- ----- ----- 1.74 ----- 1.74 ----- 1.74 -----
2, 000-3, 000 ----- ----- ----- ---- ----- .53 ----- .53 ----- .53 -----

----- 1.74 ----- 1.74 ----- 7.76 ----- 7.76 ---- 9.50 -----
0-1, 000 2.69 ----- ----- 2.69 4.54 ----- ----- 4.54 7.23 ----- -----

1, 000-2, 000 ----- ----- ----- ----- 1. 73 ----- ----- 1.73 1.73 ----- -----
2,000-3,000 ----- ----- ----- ----- .58 ----- ----- .58 .58 ----- -----

2.69 ----- ----- 2.69 6.85 ----- ----- 6.85 9.54 ----- -----
0-1,000 ----- 2.74 ----- 2.74 ----- 3.02 ----- 3.02 ------ 5.76 -----

1, 000-2, 000 ----- ----- ----- ----- ----- 2.58 ----- 2.58 ----- 2.58 -----
2,000-3,000 ----- ----- ----- ----- ----- . 95 ----- .95 ----- .95 ---------- 2.74 ------ 2.74 ----- 6.55 ----- 6.55 ----- 9.29 -----

0-1,000 0.08 1.99 ----- 2.07 ----- 0.54 ----- 0.54 0.08 2.53 -----
1, 000-2, 000 ----- ----- ----- ----- ----- 1. 71 ----- 1. 71 ----- 1. 71 -----
2,000-3,000 ----- ----- ----- ----- ----- .48 ----- .48 ----·- .48 -----

0.08 1.99 ----- 2.07 ----- 2.73 ----- 2.73 0.08 4.72 -----
0-1,000 0.81 ----- ----- 0.81 6.76 ----- ----- 6.76 7.57 ----- -----
0-1,000 ----- ----- ----- ----- ----- 1.74 ----- 1.74 ----·- 1.74 -----

1,-000-2, 000 ----- ----- ----- ----- ----- 7.34 ----- 7.34 ----- 7.34 ---------- ----- ----- ----- ----- 9.08 ----- 9.08 ----- 9. 08 -----
3.58 6.47 ----- 10.05 13.61 26.12 ----- 39.73 17. 19 32.59 -----
3.58 6.47 

All townshii 
110.05 I 14.18 26. 12 I ----- I 40.30 17.76 32.59 

Total 

0.57 

7.23 
1.74 
.53 

9.50 
7.23 
1. 73 
.58 

9.54 
5.76 
2.58 

.95 
9.29 
2.61 
1. 71 
.48 

4.80 
7.57 
l. 74 
7.34 
9.08 

49.78 

50 .35 

Average coal analyses are shown in Table 12, and reserve 

figures are shown in Table 14. 

Cedar Mountain area.- The cool seams of the Cedar 

Mountain area occur in the Renton Formation, as do those 

of the Renton and Newcastle-Grand Ridge areas. However, 

the coal seams of the Cedar Mountain area have not been 

correlated with seams of the Renton and Newcastle-Grand 

Ridge areas. The beds dip moderately to the southeast and 

northeast as they curl around the nose of the Cedar Moun-

TABLE 15.-Estimated remaining reserves of coal in the Cedar Mountain aea, King County, Washington, 

as of January 1, 1960, by township and bed 

[Table 14, Beikman and others, 1961, p. 50] 

Reserves, in millions of short tons, in beds of thickness shown 
Measured on< indicated Inferred Al I categories 

2.5 to 5.0 to 10.0 or 2.5 to 5.0to 10. 0 or 2.5 to 5.0 to 10.0 or 
Cool bed Overburden 5.0 10.0 more Total 5.0 10.0 more Total 5.0 10.0 more 

(in feet} feet feet feet feet feet feet feet feet feet 

T23N R5E . ' . 
Cavanaugh 

No. 2 0-1,000 0.42 ----- ---·-- 0.42 1. 43 ----- ----- 1.43 1.85 ----- -----
1, 000-2, 000 ----- ----- ----- ----- 2. 10 ----- ----- 2. 10 2. 10 ----- -----
2,000-3,000 ----- ----- ----- ----- 1.28 ----- ----- 1.28 1. 28 ----- -----

Bed tota l 0.42 ----- ----- 0.4~ 4.81 ----- ----- 4.81 5.23 ----- -----

Total 

1.85 
2. 10 
1.28 
5.23 
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TABLE 15.- Estimated remaining reserves of coal in the Cedar Mountain area, King County, Washington , 

as of January 1, 1960, by township and bed- Continued 

Reserves, in millions of short tons, in beds of thickness shown 
Wleasured and indicated Inferred All categories 

2. 5 to 5.0 to 10.0 or 2.5 to 5.0 to 10. 0 or 2.5 to 5.0 to 10.0 or 
Coal bed Overburden 5.0 10.0 mare Total 5.0 10.0 more Total 5.0 10.0 more 

(in feet) feet feet feet feet feet feet feet feet feet 

T23N R5E ., 
Jones 0-1,000 0.65 ----- ----- 0.65 1. 71 ----- ----- 1. 71 2.36 ----- -----

1, 000-2, 000 1. 13 ----- ----- 1. 13 1.26 ----- ----- 1.26 2.39 ----- -----
2, 000-3, 000 .28 ----- ----- .28 1.63 ----- ----- 1.63 1. 91 ----- -----

Bed total 2.06 ----- ----- 2.06 4.60 ----- ----- 4.60 6.66 ----- -----
Discovery 0-1,000 1.70 ----- ----- 1.70 2.38 ----- ----- 2.38 4.08 ----- -----

1,000-2,000 .92 ----- ------ .92 2.24 ----- ----- 2.24 3. 16 ----- -----
2,000-3,000 ----- ----- ----- ----- 1. 95 ----- ----- 1. 95 1. 95 ----- -----

Bed total 2.62 ----- ----- 2.62 6.57 ------ ----- 6.57 9. 19 ----- -----
Ryan No. 1 0-1,000 ----- 1.65 ----- 1.65 ----- 2.53 ----- 2.53 ----- 4. 18 -----

1,000-2,000 ----- ----- ----- ----- ----- 2.52 ----- 2.52 ----- 2.52 -----
2,000-3,000 ----- ----- ----- ----- ----- 2.01 ----- 2.01 ----- 2.01 -----

Bed total ----- 1.65 ----- 1.65 ----- 7.06 ----- 7.06 ----- 8.71 -----
New Lake Youngs 

No. 2* 0-1,000 ----- ----- 0.47 0.47 ------ ------ 0.97 0.97 ----- ---- 1.44 
1, 000-2, 000 ----- ----- ----- ----- ----- ----- 1. 05 1.05 ----- ----- 1. 05 

Bed total ----- ----- 0.47 0.47 ----·- ----- 2.02 2.02 ----- ----- 2.49 
Township total 5.10 1.65 0.47 7.22 15.98 7.06 2.02 25.06 21.08 8.71 2.49 

T 23N R 6E 
Cedar Mtn. 

No. 2 0-1,000 0.80 ----- ----- 0.80 2.01 ----- ----- 2.01 2.81 ----- -----
1,000-2,000 ----- ----- -·---- ----- 2.78 --·--- ----- 2.78 2.78 ----- -----
2,000-3,000 ----- ----- ----- ----- 1.89 ----- ----- 1. 89 1. 89 ----- -----

Bed total 0.80 ----- ----- 0. 80 6.68 ----- ----- 6.68 7.48 ----- -----
Jones 0-1,000 0.48 ----- ----- 0.48 ----- ----- ----- ----- 0.48 ----- -----

1, 000-2, 000 .55 ----- ----- .55 0.22 ----- ----- 0.22 .77 ----- -----
2, 000-3, 000 .30 ----- ----- .30 .74 ----- ----- .74 1.04 ----- -----

Bed total 1.33 ----- ----- 1.33 0.96 ----- ----- 0.96 2.29 ----- -----
Cedar Mtn. 

No. 1 0-1,000 ----- ----- ----- ----- ------ 2.72 --·--- 2.72 ----- 2.72 ---·--
1, 000-2, 000 ----- ----- ----- ----- ----- 6.20 ----- 6.20 ----- 6.20 -----
2, 000-3, 000 ----- ----- ----- ----- ----·- 4.49 ----- 4.49 ----- 4.49 -----

Bed total ----- ----- ----- ----- ----- 13.41 ----- 13.41 ----- 13.41 -----
Discovery 0-1,000 0.55 ----- ----- 0.55 ----- ----- ----- ----- 0.55 ----- -----

1, 000-2, 000 1. 12 ----- ----- 1. 12 --·--- ----- ----- ----- 1. 12 ----- -----
2,000-3,000 .63 ---·-- ----- .63 0.51 ----- ----- 0.51 1. 14 ----·- -----

Bed total 2.30 ----- ----- 2.30 0.51 ----- ----- 0.51 2.81 ----- -----
Ryon No. 1 0-1,000 ----- 1.08 ---·-- 1.08 ----- 0.92 ----- 0.92 ----- 2.00 -----

1, 000·2, 000 ----- 1.70 ----- 1.70 ----- .63 ----- .63 ----- 2.33 -----
2, 000-3, 000 ----- ----- ----- ----- ----- 3.77 ----- 3.77 ----- 3.77 -----

Rori tnta I ----- 2.78 ----- 2.78 ----- 5.32 ----- 5.32 ----- 8. 10 -----
New Lake Youngs 

No. 2* I 1-000-2,000 ----- ----- ----- ----- ----- ----·- 0.39 0.39 ----- ----- 0.39 
Township total 4.43 2.78 ----- 7.21 8.15 18.73 0.39 27.27 12.58 21. 51 0.39 

Grand total 9.53 I 4.43 I o.47 !14.43 I 24.13 I 25.79 I 2.41 1 52.33 !33.66 ! 30.22 2.88 

* Bituminous coal. Coal 42 or more inches thick is shown in the 10 or more feet thickness category. 
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Total 

2.36 
2.39 
1. 91 
6.66 
4.08 
3. 16 
1. 95 
9. 19 
4. 18 
2.52 
2.01 
8.71 

1.44 
1.05 
2.49 

32.28 

2.81 
2.78 
1.89 
7.48 
0.48 

.77 
1.04 
2.29 

2.72 
6.20 
4.49 

13.41 
0.55 
1. 12 
1. 14 
2.81 
2.00 
2.33 
3.77 
8. 10 

0.39 
34.48 

66.76 

toin anticline, ond ore complicated somewhat by faulting. 

The Cedar Mountain coals vary in rank from sub

bituminous A to high- volatile C bituminous . Coal of the 

Cedor Mountain area was first mined about 1880. Unti I 

1944, when the last mine closed, total production of the 

area was about 4 million tons. Average analyses and 

remaining reserves ore shown in Table 12 {on p. 64) and 

Table 15, respectively . 
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Tiger Mountain and Niblock areas. - These two areas 

are presented together because little is known about them 

and they have not been important coal producers in the 

past. The coal in both areas occurs in the Puget Group, 

but the stratigraphic positions of the coal seams are un

known . The strata dip about 45° NE. at Tiger Mountain 

and steeply to the southwest in the Niblock area. 

The coals from the Tiger Mountain area are sub

bituminous B rank, and those at Niblock are of high-

volati le A bituminous rank. About 50,000 tons of coal 

hos been produced from the Tiger Mountain area, and 

about 25,000 tons from the Niblock area. Average coal 

analyses from the two areas are shown in Table 12, on page 

64, and reserves ore shown in Tables 16 and 17 . 

TABLE 16.-Estimated remaining reserves of coa l in the Tiger Mountain area, King County, Washington, 

as of January l, 1960, by township and bed 

Coal bed Overburden 
(in feet} 

No.1 0-1,000 
1,000-2,000 

Bed total 
2,000-3,000 

No. 3 0-1,uuu 
.1,000-2,000 
2,000-3,000 

Bed total 
Township total 

[Table 13, Beikman and others, 1961, p. 49) 

Reserves in millions of short tons in beds of thickness shown 
Measured and indicated Interred 

2.5 to 5 .0 to 10.0 or 2.5 to 5.0 to 10.0 or 
5.0 10.0 more Total 5.0 10.0 more 
feet feet feet feet feet feet 

T. 23 N. R. 6 E. 
0.60 o.60 1.01 

21 .21 1.20 
.26 

0.81 0.81 2.47 
2. 91 
2.38 

.44 
5.73 

0.81 0.81 2.47 5.73 

Total 

1.01 
1.20 

.26 
2.47 
2. 91 
2.38 

.44 
5.73 
8.20 

2.5 to 
5.0 
feet 

1.61 
1.41 

.26 
3.28 

All categories 

5.0 to 
10.0 
feet 

2. 9 1 
2.38 

.44 
5.TJ 

10.0 or 
mfre 
feet 

3.28 5.73 

TAB LE 17.-Estimated remaining reserves of coal in the Niblock area, King County, Washington, 

as of January 1, 1960, by township and bed 

[Table 15, Beikman and others, 1961, p . 51] 

Reserves in mi 11 ions of short tons in beds of thickness shown 
Measured and indicated Inferred All categories 

Coal bed Overburden 14 to 28 to 42 or 14 to 28 to 42 or 14 to 28 to 42 or 
(in feet} 28 42 more Total 28 42 more Total 28 42 more 

inches inches inches inches inches inches inches inches inches 

T. 23 N. R. 7 E. 
No.5 0-1 ,000 1.03 1.03 0.71 0.71 1.74 

1 , 000-2, 000 .98 .98 .83 .83 1.81 
2,000-3,000 .34 .34 1.37 1.37 1.71 

R....4 total 2.35 2.35 2. 91 2.91 5.26 
No.4 0- 1,000 0.50 0.50 0.45 0.45 0.95 

1,000-2,000 .41 .41 .50 .50 .91 
2,000-3,000 .83 .83 .83 

Bed total 0.91 0.91 1.78 1.78 2 .69 
No. J 0- 1,000 1.37 1.37 0.55 0.55 1.92 

1,000-2,000 1.50 1.50 .71 .71 2.21 
2,000-3,000 .53 .53 1 .57 1.57 2.10 

Bed total 3 .40 3 .40 2.83 2.83 6.23 
Township total U.91 5 .75 6.66 1.78 5.74 7.52 2.69 11.49 

Total 

1.61 
1.41 

.26 
3.28 
2. 91 
2.38 

.44 
5.73 
9.01 

Total 

1.74 
1.81 
1.71 
5.26 
o.95 

. 91 

.83 
2.69 
1.92 
2.21 
2.10 
623 
14.18 
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Taylor area.-The coal beds in the Taylor area occur bituminous to high-vo latile A bituminous occur in the area. 

in the Puget Group, but their stratigraphic position with Mines in the area were first opened in 1891, and the last 

respect to other beds in the county is not known. The seams mine was closed in 1940. Production is estimated at slight-

dip steeply to the southeast. ly more than 640,000 tons . Coal analyses are shown in 

At least 10 seams that rank from high-volatile B Table 12, on page 64, and reserves are shown in Table 18. 

TABLE 18.- Estimated remaining reserves of coal in the Taylor area, King County, Washington, 

as of January 1, 1960, by township and bed 

[Table 16, Beikmanandothers, 1961, p. 51] 

Reserves, in millions of short tons, in beds of thickness shown 
Measured and indicated Inferred All categories 

Coal bed Overburden 14 to 28 to 42 or 14 to 28 to 42 or 14 to 28 to 42 or 
(in feet} 28 42 more Total 28 42 more Total 28 42 . more Total 

inches inches inches inches inches inches inches inches inches 

T. 22 N. R. 7 E. 
Unnamed 0-1 000 0.27 0.27 1.22 1.22 1.49 1.49 
No . 2 0- 1,000 0.62 0.62 1.49 1.49 :l.11 2. 11 

1,000-2, 000 1.20 120 120 1.20 
Bed total 0.62 0.62 2 .69 2.69 3.31 3.31 

No. 4 0- 1,000 0.45 0.45 0.94 0.94 1.39 1.39 
1,000-2,000 1.35 1.35 1.35 1.35 

Bed total 0 . .4."i 0 . .4."i 2.29 2 .79 2.74 2. 74 
No. 5 0-1 ,000 0.43 0.43 1.42 1.42 1.85 1.85 

1 , 000-2, 000 2.45 2.45 2.45 2.45 
Bed total 0.43 0.43 3.87 3.87 4.30 4.30 

No. 6 0-1,000 0 .88 0.88 1.64 1.64 2.52 2.52 
1,000-2,000 2.76 2.76 2.76 2.76 

Bed total 0.88 0.1:11:1 4.40 4.40 5 ,/l'S 5.28 

Township total 0.45 2.20 2.65 2.29 12.18 14.47 2.74 14.38 17 .12 

T. 23 N. R. 7 E. 
No.2 0- 1.000 0 .27 0.27 0.27 0.27 
No . 4 0-1 000 0.30 Q,.ill -n ... o.:m 
No . .5 0-1 000 0.40 0.40 0.40 0.40 
No. 6 0-1 nnn 0.70 o.m 0.70 0 .70 
Township totai 0.30 1.37 1.67 0.30 1.37 1.67 

Grand total I ------ I 0.45 I 2.20 I 2.651-----1 2.59 I 13.55 I 1li. 1:.i 1------ I 3.04 I 13.73 l li.79 

Green River district .- The coa l-bearing beds in the 

Green River district occur in the Puget Group. The strata 

have been contorted into several tight folds that have been 

considerably complicated by faulting. Dips are steep, 

fold trends are mostly north-south, and fault trends are 

mostly west to northwest. The complexity of the geology 

of the district is well illustrated by Gower and Wanek 

(1963). The steep dips and abundant faults have contrib

uted to difficu lt mining prob lems and high production costs . 

The coal in the Green River district is mostly of 

high-volatile B bituminous rank, but it varies from· high-

volatile A bituminous to subbituminous B. Beikman and 

others (1961, p . 53) report that generally the higher the 

coal seam is in the stratigraphic section, the lower it is 

in rank. Coal has been mined continuously from the Green 

River area since about J 883. Tota I production from the 

field has been about 25 mill ion tons. The principal coal 

beds are shown in Figure 40. Average coal analyses for 

the district are shown in Table 19, and reserves are shown 

in Table 20. The economic history of the Green River 

district is discussed in considerab le detai l by Thorndale 

(1965). 
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FIGURE 40.- Generalized section of principal coal beds in the Green River district, King County, Washington. 
[Figure 28, Beikman and others, 1961, p. 52.] 
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TABLE 19.-Averages of analyses (as-received basis) of coal samples from the Green River district, 

King County, Washington 

[Table 17, Beikman and others, 1961, p . 54] 

(M-moisture; VM-volatile matter; FC-fixed carbon; Btu-Bri tish thermal units. Sources of analyses are Fieldner ond others, 
1931; CooperandAbemethy, 1941; andDanielsandothers, 1958.) 

Mine or Proximate (percent) Sulfur Number of analyses used 
prospect Coal bed (percent) Btu in obtaining average 

M VM FC Ash 

Donvi lie --- - ------ Fraz ,er------------ 15.6 32.5 43.0 8.8 0. 5 10,860 3 
Eight-Foot--------- 8. 9 38.1 40.3 7.6 .9 12,555 2 
Landsburg No. 1 --- 11. 1 47.5 41.3 10.0 .3 12,140 2 
Six-Foot------- --- 9.0 39. 9 41.2 9.9 .5 12,610 1 

Ravensdale -------- Rovensdale No. 9 -- 7.3 40.3 46 .6 5.8 .6 12,370 1 
Ravensdale No. 5 -- 9.1 36. 5 41.3 13.0 .6 10,856 5 
Ravensdale No. 4 -- 7.4 37.4 44.0 11.2 .5 11,500 1 
Ravensda le No. 3 -- 9.4 36.3 45.0 9.2 .6 11,455 2 

Do le- Mc Kay------- Dale No. 4 ------- 16.0 32.6 41.8 9.4 .5 9,855 6 
Dale No. 7-------- 14.9 32.8 42.9 9.3 .6 10,116 3 
Gem------- ------- 11.6 34.7 40.8 12.7 .5 11,438 5 
McKor------ ----- 9.7 38. 8 46.0 5.2 .5 12,134 33 
Fronk in No. 10 --- 6.1 37.0 40.6 16.2 .6 13,567 4 

Kummer ---- ------- Kummer No. 4 ----- 18.7 32. 7 32.9 15.7 .6 10,360 1 
Kummer No. l - - --- 13.7 32.4 41.6 12.0 .4 10,545 3 

Sunset - - ------- --- No. 1 ------------ 12.7 31. 1 43.7 12.5 .9 9,890 1 
No. 2 ------------ 5.0 34.2 42.3 18.4 1.6 11,205 2 
No. 7 ------------ 4.9 26.4 30.2 38.5 .4 7,990 l 

Navy------------- No. 6 ------------ 5. 1 33.9 44.6 16.4 .5 11,488 1 
No. 4 ------------ 4.8 33.0 45.1 17. 1 .6 11,445 2 

Eureka----- ------- Unnamed---------- 5.9 31.3 43.9 18.9 .5 10,940 1 
Occidental--- ----- No. 1 ------------ 5.2 34.6 47.4 12.6 .7 12,075 1 

No. 2 ------ ------ 5.4 33.0 47. 1 14.5 .7 11,590 1 
No. 3 - ----------- 4.4 35.8 47.8 11. 8 .9 12,268 6 
No. 6 ------------ 5.3 33.0 45.9 20.7 .5 10,660 2 
No. 14 ----------- 4. 1 34. 9 51.6 11. 9 .5 ------ 2 

Carbon-Boyne------ Carbon- ----------- 4.6 32.7 49 .5 13. 1 .8 12,280 3 
No. 3 and No. 5 -- 7.5 33.8 44.0 14.5 .6 11,050 4 
No. 2 and No. 3 -- 4.4 33.3 44.0 18.2 .6 11,362 5 
No. 1 ------------ 5.5 32.0 48.9 13.1 .4 11,475 3 
Pocahontas No. 6 -- 4.6 31.0 52 .2 12.2 .7 12,730 1 

Durham ----------- No. 2 ------------ 3.4 31.4 47.8 17.4 .9 14,300 1 
Elk--------------- Dutch------------- 5. 8 31.8 32.9 29.5 .6 13,620 2 

Victory ----------- 7.2 34.4 38.4 19.9 .8 13,305 2 
No. 1 ------- ----- 7.6 33.2 43.7 15.3 .4 12,130 2 
Big Elk ----------- 5.7 35.9 42.6 15.6 .6 11,550 1 
No. 2 ------------ 5.6 33.7 45.0 15.6 .6 11,285 2 

Kangley-Alta------ Big Seam--------- 4.7 38.0 45.2 12. 1 .9 12,420 l 
McIntyre ---------- Unnamed---------- 10.5 35.2 42.4 11. 9 .4 10,700 1 

73 
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TABLE 20.- Estimated remaining reserves of coal in the Green River district, King County, Washington, 

as of January 1 , 1960, by township and bed 

Coal bed 

Kummer o . 4* 

Towns ip tota 

Dale No. 4• 

Bed total 
Horris 

Bed total 
Kummer No. 4• 

Bed total 
Dale No . 7* 

Bed total 
Gem 

Bed total 
Kummer No. 1* 

Bed total 
McKay 

Bed to1al 
Kummer No. o• 

Bed total 
Fulton (No. 12) 

Bed total 
Franklin No. 10 

Bed total 
Township total 

Harris 

Bed total 
Occidental No. 1 
Carbon 
Eureka-unnamed 
Navv No. 6 
Sunset No. 1* 

Bed total 

Overburden 
(in feet) 

0-1,000 
1 000-2 000 

0-1,000 
1,000-2,000 
2,000-3,000 

0-1,000 
1, 000-2, 000 
2,000-3,000 

0-1,000 
1,000-2,000 

0-1,000 
1,000-2,000 
2,000-3,000 

0-1,000 
1, 000-2, 000 
2, 000-3, 000 

0-1,000 
1,000-2,000 

0-1,000 
1, 000-2, 000 
2,000-3,000 

0-1,000 
1,000-2,000 

0-1,000 
1, 000-2, 000 
2,000-3,000 

0-1,000 
1, 000-2, 000 
2,000-3,000 

0-1,000 
1, 000-2, 000 
2,000-3,000 

0-1,000 
0-LOOO 
0-1,000 
0-1,000 
0-1,000 

1, 000- 2, 000 

[Table 18, Beikman and others, 1961, p. 60 J 

.Reserves, in millions of short tons, in beds of thickness shown 
Measured and indicated Inferred 

14 to 28 to 42 or 14to 28 to 42 or 
28 42 more Total 28 42 more 

inches inches inches inches inches inches 

T. 20 N. R. 6 E. 
0.4 0.4 o. 

----- ----- . 28 
0.41 0.41 0.69 

T 21 N R 6 E 
----- 1.59 ----- 1.59 ----·- ----- ---------- ----- ----- ----- ----- 2.68 ---------- ----- ----- ----- ----- 3. 12 ---------- 1.59 ----- 1.59 ----- 5 .80 ---------- ----- ----- ----- ----·- J.6/ ---------- ----- ----- ----- ----- 3.40 ----·------ ----- ----- ----- ----- 3.26 ---------- ----- ----- ----- ----·- 10.33 ---------- 4.60 ----- 4.60 ----- 2.tlO ---------- ----- ----- ---- ----- .27 ----·-
----- 4.60 ----- 4.60 ----- 3.07 -----
0.90 ----- ----- 0.90 ----- ----- ---------- ----- ----- ----- 1.27 -·---- ---------- ----- ----- ----- 1.56 ----- -----
0.YU ----- -·---- 0.90 2.83 ----- ---------·-- 1. 12 1.00 2.12 ----- 3.29 2.07 

----- .71 ----- .71 ----- 2.94 . 19 
----- .93 ----- . 93 ----- .69 ----------- 2.76 1.00 3.76 ----- 6. Y-1. 2.26 
0.98 ----- ----- 0.98 1. 91 ----- -----
4.00 ----- ----- 4.00 2.22 ----- -----
4.98 ----- ----- 4.98 4. 13 ----- ---------- ----- 3.24 3.24 ----- ----- 4.11 ------ ----- 6.94 6.94 ----- ----- 2.50 

----- ----- 5.43 5.43 ----- ----- 12. 51 ----- ----- 15.61 15.61 ----- ----- 1-9. 12 
0.78 ----- ----- 0.78 1.39 ----- -----
1.42 ----- ----- 1.42 2.96 ----- -----
2.20 ----- ----- 2.20 4.35 ----- ---------- ----- ----- ---·-- ----- ----- 16.42 

----- ----- ----- ----- ----- ----- 12.82 
----- ----- ----- ----- ----- ----- 10.23 ----- ----- ----- ----- ----- ----- 39.47 
----- ----- ----- ----- ----- ----- 7.74 
----- ----- ----- ----- ------ ----- 14.72 
----- ----- ----- ----- ----- ----- 2.90 ----- ----- ----- ----- ----- ----- 25.36 
8.08 8.95 16. 61 33.64 11.31 26.12 86.21 

T. 21 N., R. 7E . 
1.54 

.94 
1.04 
3.52 

0.40 
0. 95 

0.87 
1.40 

1.54 l.54 2.36 
2 AA 

l.54 1.54 5.02 

Total 

0. 1 
.28 

0.69 

-----
2.68 
3. 12 
5.80 
3.67 
3.40 
3.26 

10.:n 
2.tlO 

.27 
3.07 
-----

1.27 
1.56 
2 . 83 
5.36 
3. 13 

.69 
9. 18 
1. 91 
2.22 
4.13 
4.11 
2.50 

12.51 
19. 12 
1.39 
2.96 
4.35 

16.42 
12.82 
10.23 
39.47 

7.74 
14.72 
2.90 

25.36 
123.64 

1.54 
.94 

1.04 
J.52 
0.40 
0.Y5 
0.87 
1..40 
2.36 
2.66 
5. 02 

14to 
28 

inches 

-----
-----
-----
--------------------
--------------------
0.90 
1. 27 
1.56 
3./J 

---------------
-----
2.89 
6 . 22 
9. 11 

----·-
--·--------
-----
2. 17 
4.38 
6.55 ----------

---------·-----------
----------
19.39 

3,YU 
2.66 
6.56 

Al I cateAories 

28 to 
42 

inches 

0.82 
.28 

1. 10 

1. !>Y 
2.68 
3. 12 
7.39 
3.67 
3.40 
3.26 

10.:-1:-1 
7.40 

.27 
7.67 

----------
----------
4.41 
3.65 
1.62 
9.68 

-----
-----
---------·-----------
-----
-----
-------------------------
----------- ---
---·--
-----
35.07 

1. 5.4 
.94 

1.04 
3.52 

0.95 

42 or 
more 
inches 

----·------
---------·------
-----
---------------
--·--------
-----
---------------·-
3.07 

. 19 
-----
3.26 

-----
----·-
-----
7.35 
9.44 

17.94 
34.73 
-·----
----------
16.42 
12.82 
10 . 23 
39. 47 

7.74 
14.72 
2.90 

25.36 
102.82 

0.40 

0 .87 
1. 40 

Total 

0.82 
.28 

1. 10 

1.59 
2.68 
3. 12 
7.39 
3.67 
3.40 
3.26 

10.~~ 
7.40 

.27 
7.67 
0.90 
1.27 
1.56 
3.73 
7.48 
3.84 
1. 62 

12. 94 
2.89 
6.22 
9.11 
7.35 
9.44 

17.94 
34.73 
2. 17 
4.38 
6.55 

16.42 
12.82 
10 .23 
39.47 
7.74 

14.72 
2.90 

25.36 
157.28 

1.54 
.94 

1.04 
3.52 
0 • .40 
0 . 95 
0.87 
1.40 
3 . 90 
2.M 
6.56 

"'Subbituminous coal. Coa l 2.5 to 5.0 feet and 5.0 to 10.0 feet thick is shown in the 14 to 28 inches and 28 to 42 inches thickness categories. 
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TABLE 20.- Estimated remaining reserves of coa l in the Green Rive r district, King County, Washington, 

as of January 1, 1960, by township and bed- Continued 

.Reserves, in millions of short tons, in beds of thickness shown 
Measured ond indicated Inferred Al I coter:iories 

14 to 28 to 42 or 14 to 28 to 42 or 14to 28 to 42 or 
Cool bed Overburden 28 42 more Totol 28 42 more Total 28 42 more 

(in feet) inches inches inches inches inches inches inches inches inches 

T 21 N R 7 E .. 
Gem 0-1,000 1.66 

- 1.66 1.66 ----- ----- ----- ----- ----- ----- ----·- -----
1, 000-2, 000 ----- 2.92 ----- 2.92 ----- ----- ----- ----- ----- 2.92 ------
2, 000-3,000 ----- . 12 ----- . 12 ----- 0.24 ----- 0.24 ----- .36 -----

Bed total ----- 4.70 ----- 4.70 ----- 0.24 ----- 0. 24 ----- 4.94 -----
Occidental No . 2 0-1.000 ----- 0.22 ----- 0.22 ----- 0.21 ----- 0.21 ----- 0.43 -----
Carbon-Boyne No. 3 0-1,000 ----- ----- 0.72 0.72 ----- ------ 2.71 2.71 ----- ----- 3.43 
Novv No. 4 0..:1.000 ----- ----- ----- ----- ----- ----- 1.21 1.21 ----- ----- 1. 21 
Sunset No. 2 0-1,000 1.44 ----- ----- 1.44 0.41 ----- ----- 0.41 1. 85 ----- -----

1,000-2,000 ----- ----- ----- ----- 1.45 ------ ----- 1. 45 1.45 ----- -----
Bed total 1.44 ----- ----- 1.44 1. 86 ----- ----- 1.86 3.30 ----- ------

Durham No. 2 0-1. 000 ----- ----- 0.46 0.46 ----- ----- 0.08 0.08 ----- ----- 0.54 
McKay 0-1,000 ----- ----- 3.00 3.00 ----- ----- 3.37 3.37 ----- ----- 6.37 

1, 000-2, 000 ----- ----- 4.62 4.62 ----- ----- 4.00 4.00 ----- ----- 8.62 
2,000-3,000 ----- ----- 2.79 2.79 ----- ----- 5.08 5.08 ----- ----·- 7.87 

Bed total ----- ----- 10.41 10.41 ----- ----- 12.45 12.45 ----- ----- 22.86 
Occidental No. 3 0-1. 000 ----- ----- 0.47 0.47 ----- ----- 0.89 0.89 ----- ----·- 1.36 
Corbon-Bovne No. 2 0-1.000 ----- ----- 0.69 0.69 ----- ----- 1. 88 1.88 ----- ----- 2.57 
Sunset No. 7 0-1. 000 ----- ----- ----- ----- ----- 1.38 ----- 1.38 ----- 1.38 -----
Fulton (No. 12) 0-1 ,000 ----- ----- ----- ----- ----- ----- 10.82 10 .82 ----- ----- 10.82 

1, 000-2, 000 ----- ---·-- -·---- ----- ----- 9.83 9.83 ----- ----- 9. 83 
2,000-3,000 ----- ----- ----- ---- ----- ------ 9.28 9.28 ----- ------ 9.28 

Bed total ----- ---·-- ----- ----- ----- ----- 29. 93 29.93 ----- ----- 29.93 
Occidento l No. 6 0-1 000 ----- 0 . .4.4 ----- o . ..u. ----- 0.44 ----- 0.44 ----- 0 . 88 -----
Corbon- Bovne No. 1 0- 1.000 ----- ----- 2.68 2.68 ----- ---·-·- 1. 65 1.65 ----- ----- 4.33 
Franklin No. 10 0-1,000 ----- ----- 5. 17 5.17 ----- ----- 4.54 4 .54 ----- ----- 9.71 

l, 000-2, 000 ----- ----- 6.76 6.76 ----- ----- 4.87 4.87 ----- ----- 11.63 
2, 000-3, 000 ----- ----- 5.66 5.66 ----- ----- 3.28 3.28 ----- ----- 8.94 

Bed total ----- ----- 17.59 17.59 ----- ----- 12.69 12.69 ----- ----- 30.28 
Occidental No. 14 0-1,000 ----- 0.44 ----- 0. 44 ----- 0. 29 ----- 0. 29 ----- 0.73 -----

1, 000-2, 000 ----- .49 ----- .49 ----- .38 ----- .38 ----- .87 -----
Bed tota l ----- 0.93 ----- 0.93 ----- 0.67 ----- 0.67 ----- 1.60 -----

Pocahontas ( ? } 0-1.000 ----- ----- ----- ----- ----- 0.75 ---·-- 0.75 ----- 0.75 -----
Township total 2.98 6.29 33.02 42.29 6.88 8. 16 66.16 81.20 9.86 14.45 99. 18 

T. 22N .. R. 6E. 
Frazier 0-1 ,000 1.68 1.68 1.68 

1, 000-2, 000 2.01 2.01 2 .01 
2,000-3,000 2.02 2.02 2.02 

Bed total 5.71 5.71 5.71 
Rovensdole No. 9 0-1 ,000 0.89 0 .89 0.89 

1, 000- 2,000 0 .71 0 .71 0.71 
2,000-3,000 .52 .52 .52 

Bed total 0.89 0. 89 1. 23 1. 23 2. 12 
Dole No . 4• 0-1 ,000 0.04 0.04 0.04 

1,000-2,000 0 .10 0. 10 . 10 
2,000-3,000 . 12 . 12 . 12 

Bed total 0.04 0.04 0.22 0 . 22 0.26 
Eight-Foot 0-1,000 l. .U 1.27 1. 27 

1, 000-2, 000 1. 58 1.58 1. 58 
2,000-3,000 ----- 2.67 2.67 2.67 

Bed total ----- 5.52 5.52 5.52 
Rovensdole No. 5 0-1,000 0.56 0.56 0.56 

1, 000-2, 000 2.21 2.21 2.21 
2, 000-3, 000 1.63 1. 63 1.63 

Bed total 2.77 2 .77 1. 63 1. 63 4.40 

75 

Total 

1.66 
2.92 

.36 
4.94 
0.43 
3.43 
1.21 
1.85 
1.45 
3.30 
0.54 
6.37 
8. 62 
7. 87 

22.86 
1. 36 
2.57 
J. 'lR 

10.82 
9.83 
9.28 

29.93 
0 . !:18 
4.33 
9.71 

11 .63 
8.94 

30.28 
0.73 

.87 
1.60 
0.75 

123 .49 

1. 68 
2 .01 
2.02 
5.71 
0.89 
0.71 

.52 
2. 12 
0. 04 

. 10 

. 12 
0. 26 
1. 27 
1. 58 
2. 67 
5.52 
0.56 
2.21 
1.63 
4.40 

*Subbituminous coo l. Cool 2 .5 to 5.0 fee t ond 5.0 to 10.0 fee t thick is shown in the 14 to 28 inches ond 28 to 42 inches thickness categories. 
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TABLE 20.- Estimated remaining reserves of cool in the Green River district, King County, Washington, 

as of January 1, 1960, by township and bed- Continued 

Reserves, in millions of short tons, in beds of thickness shown 
Measured ond indicated Inferred Al I categories 

14 to 28 to 42 or 14 to 28 to 42 or 14 to 28 to 42 or 
Cool bed Overburden 28 42 more Total 28 42 more Toto! 28 42 more 

(in feet) inches inches inches inches inches inches inches inches inches 

.. -T 22 N R 6 E continued 
Dale No. 7* 0-1,000 0.05 ----- ----- 0.05 ----- ----- --·--- ----- 0.05 ----- -----

1, 000-2, 000 ----- ----- ----- ----- 0.08 ----- ----- 0.08 .08 ----- -----
2,000-3,000 ----- ----- ----- ----- . 18 ----- ----- . 18 .18 ----- -----

Bed total 0.05 ----- ----- 0.05 0.26 ----- ----- 0.26 0.31 ----- -----
Landsburg No. 1 0-1,000 ------ ----- 1.58 1.58 ----- ----- 2.70 2.70 ----- ----- 4.28 

1, 000-2, 000 ----- ----- ----- ----- ----- ----- 5. 12 5.12 ----- ----- 5. 12 
2,000-3,000 ----- ----- ---- ----- ----- ----- 5.39 5.39 ------ ------ 5.39 

Bed total ----- ----- 1.58 1.58 ----- ------ 13.21 13.21 ----- ------ 14.79 
Ravensdale No. 4 0-1,000 ----- ----- 1. 17 1. 17 ----- ----- ----- ------ ----- ------ 1. 17 

1, 000-2, 000 ----- ----- 1.84 1.84 ----- ----- ----- ----- ----- ----- 1.84 
2, 000-3, 000 ----- ----- ----- ----- ----- ----- 1.42 1.42 ----- ----- 1.42 

Bed total ----- ----- 3.01 3.01 ----- ----- 1.42 1.42 ----·- ----- 4.43 
McKay 0-1,000 ----- ----- 0.73 0.73 ----- ----- ----- ----- ----- ----- 0.73 

1, 000-2, 000 ----- ----- .43 .43 ----- ----- ----- ----- ----- ----- .43 
2,000-3,000 ----- ----- ----- ----- ----- ----- 0.14 0.14 ----- ----- . 14 

Bed totol ----- ----- 1. 16 1. 16 ----- ----- 0. 14 0.14 ----- ----- 1.30 
Six-foot 0-1,000 ----- ----- ----- ----- ----- ----- 1.08 t.08 ----- ----- t.uo 

1, 000-2, 000 ----- ----- ----- ----- ----- ----- 1.39 1.39 ----- ----- 1.39 
2,000-3,000 ----- ----- ----- ----- ----- ----- 1. 51 1. 51 ----- ----- 1.51 

Bed total ----- ----- ----- ----- ----- --·--- 3.98 3.98 ----- ----- 3.98 
Ravensdale No. 3 0-1,000 ----- ----- 1.43 1.43 ----- ----- ----- ----- ----- ----- 1.43 

I, 000-2, 000 ----- ----- .71 .71 ----- ----- 0. 91 0.91 ----- ----- 1.62 
2,000-3,000 ----- ----- ----- ----- ----- ----- 1. 23 1.23 ----- ----·- 1.23 

Bed total ----- ----- 2.14 2.14 ----- ----- 2. 14 2. 14 ----- ----- 4.28 
Township total 0.05 0.93 10.66 11.64 0.26 1.45 33.75 35.46 0.31 2.38 44.41 

T 22N R 7E ., 
Ravensdale No. 9 0-1 000 ----- 0.04 ----- 0.04 ----- ----- ----- ----- ----- 0.04 -----
Dutch 0-1,000 ----- ----- ----- ----- ----- 1.63 ----- 1.63 ----·- 1.63 ------

1, 000-2, 000 ----- ----- ----- ----- ----- .66 ----- .66 ----- .66 -----
Bed total ----- ----- ----- ----- ----- 2.29 ----- 2.29 ----- 2.29 -----

Big 0-1,000 ----- ----- 1.06 1.06 ----- ----- ----- ----- ----- ----- 1.06 
1, 000-2, 000 ----- ----- ----- ----- ----- ----- 0.92 0.92 ----- ----- . 92 

Bed totol ----- ----- 1.06 1.06 ----- ----- 0.92 0.92 ----- ----- 1. 98 
Victory 0-1 ,000 ----- ----- 2.68 2.68 ----- ----- 2.02 2.02 ----- ----- 4.70 

1,000-2,000 ----- ----- ----- ----- ----- ----- 2.53 2.53 ----- ----- 2.53 
Bed total ----- ----- 2.68 2.68 ----- ----- 4.55 4.55 ----- ----- 7.23 

Unnamed 0-1 000 ----- ----- ----- ----- ----- ----- 0.32 0.32 ----- ----- 0.32 
Ravensdale No. 4 0-1 000 ----- ----- 0.23 0.23 ----- ----- ----- ----- ----- ----- 0.23 
Elk No. 1 0-1,000 ----- ----- 1. 57 1.57 ------ ----- 0.46 0.46 ----- ----- 2.03 

1, 000-2, 000 ----- ----- ----- ----- ----- ----- 1.83 1. 83 ----- ----- 1. 83 
Bed total ----- ----- 1. 57 1. 57 ----- ----- 2.29 2.29 ----- ----- 3.86 

Durham No. 2 0-1 000 ---·-- ----- 1.36 1.36 ----- ----- 0.32 0.32 ----- ----- 1.68 
Ravensdale No. 3 0-1 000 ----- ----- 0.21 0.21 ----- ----- ----- ----- ----- ----- 0.21 
Big Elk 0-1,000 ----- ----- 3.50 3.50 ----- ----- 2.28 2.28 ----- ----- 5.78 

1, 000-2, 000 ----- ----- ----- ----- ----- ----- 4.06 4.06 ----- ---- 4.06 
Bed total ----- ----- 3.50 3.50 ----- ----- 6.34 6.34 ----- ----- 9.84 

Elk No. 2 0-1 000 ----- ----- ----- ----·- 0.66 ----- ----- 0.66 0.66 ----- -----
Township total ----- 0.04 10.61 10.65 0.66 2.29 14.74 17.69 0.66 2.33 25.35 

Total 

0 . 05 
.08 
. 18 

0.31 
4.28 
5. 12 
5.39 

14.79 
1. 17 
1.84 
1.42 
4.43 
0.73 

.43 

.14 
1.30 
1.08 
1.39 
1. 51 
3.98 
1.43 
1.62 
1.23 
4.28 

47. 10 

0.04 
1.63 

.66 
2.29 
1.06 

. 92 
1. 98 
4.70 
2.53 
7.23 
0.32 
0.23 
2. 03 
1. 83 
3.86 
1.68 
0.21 
5.78 
4.06 
9.84 
0.66 

28.34 

Grand total J 11.11 16.62 J 7o.9o J 98.63 J 19.11 38.71 J200.86 J258.68 J 30.22 J 55.33 J271.76 J357.31 

*Subbituminous cool. Cool 2. 5 to 5. O feet and 5. O to 10. O feet thick is shown in the 14 to 28 inches and 28 to 42 inches thickness categories. 
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Limestone 

Limestone occurs in two areas in King County- near 

Grotto, in the northern part of the county and near Sno

qualmie Pass, in the east central part. The deposits in both 

areas are described in detail by Danner (1966, p. 359-386), 

and data on the deposits are summarized in Table 21, on ,e 

p. 82, of the present report. 

The limestone has undergone considerable recrystal

lization and occurs in lenses that vary in size from less 

than 1 ton to more than 1 mi fl ion tons. Four of the largest 

deposits in the Grotto area were quarried to furnish raw 

material for the cement plant at Grotto. These quarries 

were worked to the extent that they were either depleted 

or it was no longer economically feasible to operate them; 

they are now abandoned. The remaining limestone deposits 

in the county, because of one reason or another- inacces

sibility, small size, or lack of uniform composition- can 

be considered as being outside the range of economic 

importance at the present time (1969). This situation 

could change in the future if a road made the deposits 

accessible; however, Danner (1966, p . 368) indicates that 

at the time of his study none of the deposits had the tonnage 

or composition to justify building a road or tramline to it. 

Limestone may have been first discovered in King 

County by John Maloney, an early prospector in the 

Grotto area . First quarrying of limestone in the county 

began some ti me between 1926, when Northwestern Port

land Cement Co. acquired the deposits near Grotto, and 

1928, when the plant began producing cement. The 

quarries produced continuously until 1953, at which time 

they were abandoned. 

Deposits in the Baring-Grotto Area 

The limestone in the Grotto area (Fig. 41) consists of 

lenticular masses of recrystallized limestone intercalated 

with argillite, quartzite, ribbon chert, and altered vol

canic rocks that Danner (1966, p. 360) calls the Trafton 

sequence. The belt of rocks that contains the limestone 

is fairly narrow, probably not more than 3 miles wide, 

and is approximately 8 miles long. The unit strikes north 

parallel to the long dimension of its outcrop area . The 

rocks of the Trafton sequence ore complexly folded and 

faulted, and are cut by dikes of hypabyssal and plutonic 

rocks. Both to the west and to the east, the Trafton is in 

contact with rocks of the Snoqualmie bathol ith. Where 

limestone pods have been intruded, they are altered, 

recrystallized, and have skarn zones along the contact. 

The limestone-bearing sequence was first described 

by W. S. Smith (1915, 1916a, and 1916b), who assigned 

it to the Ordovician on the basis of fossi Is found near 

Lowe Creek. Danner (1957, p. 230; 1966, p. 363) was 

unable to find Ordovician fossi Is, but did find fusulin ids 

that are characteristic of the Permian . As a result, he 

tentatively assigned the Trafton rocks to the Permian. 

Limestone was produced from four deposits in the 

Grotto area- Marble No. 1, Marble No. 2, Maloney 

No. 6, and the Calcite Placer claim (also called Roche 

Harbor deposit) . 

Marble No. 1 quarry. - The first limestone to be 

quarried in King County came from the Marble No . 1 

deposit, which is about 2 miles west of Grotto on Palmer 

Mountain at an elevation of 2,520 feet; the deposit is 

about 600 feet above Lowe Creek (Fig. 41). The quarry 

has been abandoned for many years, and a lake about 20 

feet deep occupies most of the quarry floor. The limestone 

body was about 450 feet long and 150 feet wide, and 

originally must hove appeared to be plastered on the side 

of the valley wall. It hos been intruded on the east by 

diorite, and the contact contains a skarn zone about 1 

foot thick. The contact dips about 70° W. and strikes 

slightly east of north. An altered, fine-grained, basic 

volcanic rock is on the west side of the I imestone. The 

deposit is cut by two basalt dikes that strike more or less 

east. The limestone is bluish gray to almost white, de

pending upon the intensity of recrystol lizotion- the 

coarser crystalline material is lighter in color. Where 

recrystallization hod not been too severe, Donner (1966, 

p. 363) found faint outlines of forge crinoid stems in the 

rock. 

The limestone from this quarry hos been a lmost to

tally removed, having been transported by trom line to the 

cement plant at Grotto . Only sma II remnants are left at 

each end of the quarry, and this material hos been cov

ered by talus . 
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FIGURE 41 .-Geologic map of limestone deposits of the Baring-Grotto area, King County, Washington. [Figure 
180, Danner, 1966, p. 360.] 
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Marble No. 2 quarry.-The Marble No. 2 limestone 

deposit is about 200 feet northwest of the Marble No. 1 

and at an elevation of 2,600 feet. The limestone beds 

stand nearly vertical- dipping at a high angle to the west 

at the top, and steeply to the east at the bottom. Quar

rying of the deposit produced a deep narrow trench about 

300 feet long and 60 feet wide across the quarry floor, 

The slightly wider top of the quarry may be the result of 

spe ll ing or slumping of the quarry walls . Core holes 

drilled by the cement company indicate that the limestone 

tends to widen eastward below the quarry floor (Danner, 

1966, p. 364). By 1951 the quantity of rock left in the 

quarry was small, and taking it out would have been so 

hazardous that the cement company decided to abandon 

the deposit. 

The limestone is fine to medium grained and medium 

gray to white in color. It is cut by two small, dark

colored, south-dipping dikes of volcanic rock . The wall 

rock on the west side of the deposit is a dark, altered vol

canic rock, and to the east the limestone is in contact 

with impure quartzite . 

Calcite placer claim (also called Roche Harbor 

deposit).- The Calcite deposit is on a northwestern ridge 

spur on the northeast side of Palmer Mountain. The lime

stone strikes about N. 15° W. and dips steeply to the 

northeast. It is finely crystalline and varies from black 

through dork gray to white. Danner (1966, p . 369) found 

small nondiognostic, poorly preserved crinoid columnals 

in the limestone. The deposit is a lenticular mass under

lain and overlain by metavolcanic rocks, chert, and 

cherty argil lite. 

During 1953, the deposit was quarried for a short 

time to supply limestone for the cement plant at Grotto . 

After about 40,000 tons hod been removed, using trucks 

for transportation, the quarry was abandoned. 

Maloney No. 6 deposit. - The Maloney No. 6 

deposit is on the north face and almost at the top of 

Maloney Mountain. The deposit is about 600 feet long 

and 150 to 200 feet wide. Early surveys (Donner, 1966, 

p. 366) reported a substantial tonnage of limestone in the 

deposit, but drilling data obtained in 1952 by the North

western Portland Cement Company indicated less than 1 

million tons of limestone. A little more than 500,000 

tons was quarried between 1948 and 1952. The material 

was moved by tramline from the mountain to the cement 

plant . 

Drilling of the limestone body showed that it had 

been intruded by quartz diorite, and that port of it had 

been fau lted down. Donner (1966, p. 366, Fig. 187) 

shows how the intrusive and fault relations at the deposit 

gave it a superficial appearance of being much larger than 

it really is. The limestone is in contact with quartz die

rite on the east and an impure quartzite on the west. A 

skarn zone occurs a long the east contact . The Ii mes tone 

is light gray to bluish gray, and is generally fine groined 

except along the intrusive contact, where it is coarsely 

crystalline. 

Vulcan deposit.- The Vulcan deposit crops out 

about 400 feet northeast of the Marble No. 2 quarry. 

The deposit iscomposedofo narrow body of bonded, bluish

gray, finely crysta ll ine, vertical-standing limestone that 

is bordered on each side by impure quartzite. The lime

stone is exposed for about 300 feet from north to south and 

has a maximum width of 40 feet. The deposit is on a steep 

slope in virgin timber and would be difficult to quarry . 

Tombstone deposit .-The Tombstone deposit consists 

of a smal I pod of white crystal line limestone about 8 feet 

wide and 100 feet long . 

Ma loney No. 1 deposit.-The Moloney No. 1 
deposit is a small limestone lens that crops out on a steep 

hillside below the Maloney No. 2 and south of the Marble 

quarries. The deposit is described (Donner, 1966, p. 364) 

as being 150 feet long, about 50 feet wide, and lying at 

an altitude between 2,740 and 2,820 feet above sea level. 

Maloney No. 2 deposit. - The Moloney No. 2 

deposit is above the Moloney No. 1 deposit on the north 

slope of Maloney Mountain at an elevation between 2,830 

and 2,920 feet. Its long dimension trends northeast. It is 

about 160 feet long and 70 feet wide. The limestone is 

cut by at least one volcanic dike, and it contains chert 

and garnet as impurities. Danner (1966, p. 364) estimates 

that the deposit contains about 20,000 tons of limestone. 

Ma loney No . 3 deposit.- The Ma loney No. 3 

deposit is a small limestone pod exposed on a cliff face at 

about 3,700 feet in e levation on the north slope of Ma loney 

Mountain . Danner (1966, p . 366) estimates that the de

posit contains about 50,000 tons . 
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Maloney No. 4 deposit.- The Maloney No. 4 de

posit is about 150 feet west of the Maloney No . 3 on 

Maloney Mountain. The outcrop of limestone is about 75 

feet long and 50 feet wide . 

Maloney No . 5 deposit.-The Maloney No. 5 

deposit is at an elevation between 3,790 and 3,900 feet 

on the north face of Maloney Mountain. The Ii mestone 

lens is about 200 feet long and 125 feet wide . 

Maloney No. 7 deposit.-The Ma loney No. 7 

deposit is on the south side of Maloney Mountain at an 

elevation of about 4,500 feet. The limestone is about 40 

feet long and 10 feet wide. It is in contact with volcanic 

rocks to the west, and probably to the east also. The west 

contacts dips 60° W. 

Baring Iron Mine deposit.- The Baring Iron Mine 

deposit consists of a limestone lens about 10 feet wide, 

exposed for about 100 feet along a vertical cliff face. 

North and south of the outcrop the limestone is covered 

by talus. The outcrop is near a contact between intrusive 

quartz diorite and the limestone- bearing Trafton rocks. 

The limestone is white and has o coarsely crystalline tex

ture. Small veins of magnetite occur within the I imestone 

near its western contact. 

Carbonate p lacer deposit . - Danner (1966, p . 369) 

reports that the deposit consists of many limestone pods, 

the largest of which is exposed for 50 feet vertically and 

35 feet horizontally on a cliff face. Drilling in 1954 

showed that the deposit is less than 20 feet thick. The 

limestone is badly fractured, and the deposit is estimated 

to contain between 2,000 and 3,000 tons. 

Marble Beauty deposit. - The Marble Beauty deposit 

consists of four sma ll limestone pods that crop out in a 

steep-sided gully. Danner (1966, p . 369) estimates the 

reserves to be less than 500 tons . 

Marble Cliff deposit. - Limestone of this deposit 

crops out on the face of o vertical cliff. The limestone 

outcrop is estimated to be l 00 feet wide and not more than 

200 feet high. Its depth into the hillside is unknown. 

The deposit is cut by two large volcanic dikes and is over

lain by cherty argillite and volcanic rock. 

Marble Gulch deposit. - Two small outcrops of 

limestone compose the Marb le Gulch deposit . Neither 

outcrop covers more than l 00 square feet. Danner (1966, 

p. 370) found Permian fusuiinids in limestone float boulders 

in a gully below the deposits. 

Marble Mount deposit. - Danner (1966, p. 370) 

reports that several small limestone lenses are exposed 

inocliff. 

Marble Quarry deposit.- The Marble Quarry deposit 

consists of o small limestone lens that crops out on a cliff 

face near the top of o northeast spur on Palmer Mountain. 

Danner (1966, p. 371) reports that it is poorly exposed 

and covers less than 100 square feet. 

Money Creek deposits. - Galster (1956, p . 20) 

reports several small limestone lenses in the pre- Jurassic 

rocks south of Money Creek . Donner (1966, p. 372) 

found two small pods of limestone exposed in a stream 

bottom that he estimated to be a I ittle east of the center 

of the SW! sec. 25, T. 26 N., R. 10 E. The limestone 

is interbedded with volcanic rocks and dips about 25° E. 

One bed is 6 inches thick, and the other has a maximum 

thickness of 3 feet. Both beds pinch out along the strike. 

Baring deposits. - The Baring limestone beds crop out 

beside the Great Northern Roi lway tracks and a long the 

Bonneville- Grand Coulee-Chief Joseph powerline in the 

N! and the central part of sec. 12, T. 26 N . , R. 10 E., 

about 2 miles northwest of Grotto . The depos its consist of 

small limestone beds that Danner (1966, p . 373) designated 

Deposits A and B. Deposit A is about 50 feet thick and at 

least 75 feet long; an estimated minimum of 4,500 tons of 

I imestone is exposed (Danner , 1966, p . 373) . Deposit B 

is 10 feet thick and crops out for 300 feet . The deposits 

are small lenticular beds of crysta ll ine limestone inter

bedded with ribbon chert, cherty argi !l ite, and metamor

phosed volcanic rock. 

Deposits in the Snoqua Im ie Pass Area 

Limestone occurs on Denny Mountain, Guye Peak, 

and Chair Peak in the Snoqualmie Pass area (Fig . 42). 

No production has been reported from any of the deposits; 

however, a considerable amount of exploration work was 

done on the Denny Mountain deposit . The limestone de

posits in this area a re thought to correlate with those to 

the north near Grotto. Foster (l 960, p . 111 ) proposed 

the name Denny Formation for the unit in which they occur 
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FIGURE 42.- Index map of limestone deposits near 
Snoqualmie Pass, King County, Washington. 
[Figure 193, Danner, 1966, p. 375 .] 

and suggested a pre- Tertiary age for them. Danner (1957, 

p . 249) proposed a tentative Permian age for them. 

Denny Mountain deposit.- The Denny Mountain 

limestone deposit crops out on the west side of Denny 

Mountain in the SE1rsec. 31, T. 23 N . , R. 11 E., and 

the NEa sec. 6 and NW! sec. 5, T. 22 N . , R. 11 E., at 

an altitude between 2,800 and 4,000 feet. The deposit 

is a large lenticular body of medium to coarsely crystalline, 

white to dark-gray limestone that, according to Donner's 

(1966, p. 375) estimate, contains 6 million tons of reserves. 

The limestone deposit is about 2,500 feet long and as much 

as 500 feet wide. The limestone appears to dip ste~ply to 

the west at some places and steeply east at others. Above 

the limestone is a greenish-black altered spilitic basalt 

and relatively unaltered basalt. Below it are similar 

basalts that have been intruded by granodiorite . The 

granodiorite has also intruded the limestone at several 

places, and large skarn zones have developed. The lime

stone has also been intruded by dikes of andesitic or basal

tic composition. Danner (1966, p. 377) reports that at 

two places the limestone contains large masses of basaltic 

rock. 

Guye Peak (Cave Ridge) deposit. - The Guye Peak 

limestone deposit occurs on Cave Ridge about three

quarters of a mi le north of Guye Peak and 1 .5 miles north 

of Snoqualmie Pass. The deposit lies on the west side of 

and near the top of Cave Ridge at an elevation between 

4,300 and 5,200 fee.t. It consists of a few thin recrystal

lized limestone beds intercalated with schist. The deposit 

has been intruded by granodiorite, and a contact skarn 

zone has been developed . The limestone is reported to be 

of good qua I ity, but its location and size are such that 

under present (1969) economic conditions it could not be 

worked. 

Chair Peak deposit.- Danner (1966, p . 386) reports 

limestone float at about 4,400 to 4,800 feet in elevation 

south of Snow Lake on the east side of Chair Peak, in the 

south part of sec. 19, T. 23 N. , R. 11 E. Danner was 

unable to find the outcrop from which the limestone came, 

but he believes that it is associated with a sequence of 

ribbon chert that occurs in the area. 

Summary of Limestone Data 

King County contains two main limestone areas-

one near Grotto and the other near Snoqualmie Pass . The 

limestone occurs in formations that probably are correlative. 

Some of the deposits in the Grotto area are depleted, and 

some are so situated that they could not be worked economi

cally. Many are too small to be of value . All told, there 

are probably less than 300,000 tons of known reserves in 

the area. Production from the Grotto area was continuous 

from 1928 to 1953; it is estimated that slightly less than 

2,000,000 tons of limestone was quarried . Practically all 

of the Ii mestone produced was used by the Northwestern 
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TAB LE 21. - Summary of King County, Washington, limestone deposits- reserves and potential uses 

[Extracted from Tab le 12, Danne r, 1966, p. 59] 

Deposit 

KING COUNTY 

Grotto area 
Marble No. 1 •....... 
Marble No. 2 .•.... .. 
Vulcan ............ . 
Tombstone .......... . 
Moloney No. J. ..... . 
Moloney No. 2 ..... . 
Moloney No . 3 . .. .. . 
Mo loney No. 4 ..... . 
Moloney No. 5 ..... . 
Moloney No. 6 ..... . 
Moloney No. 7 ..... . 
Boring Iron Mine .... . 
Calcite Placer ...... . 
Carbonate Placer .... . 
Marble Beauty . • ..... 
Marble Cliff ...... . . 
Marble Gulch ...... . 
Marble Mount ...... . 
Marble Quarry ...... . 
Baring (Skyko Camp} .. 

Snoqualmie Poss area 
Denny Mountain ..... . 
Guye Peak ....... . . . 
Chair Peak ......... . 

Development 

Exhausted ... . 
Exhausted ... . 
Undeveloped 
Undeveloped 
Undeveloped 
Undeveloped 
Undeveloped 
Undeveloped 
Undeveloped 
Exhausted .... 
Undeveloped 
Undeveloped 
Exhausted .... 
Undeveloped . 
Undeveloped . 
Undeveloped 
Undeveloped . 
Undeveloped . 
Undeveloped 
Undeveloped 

Undeveloped . 
Undeveloped 
Undeveloped 

Use 

Cement rock 
Cement rock 

Cement rock 

Cement rock 

King County total 

Portland Cement Company (later the Ideal Cement Com

pany.) to make cement at its Grotto plant. An estimated 

20,000,000 barrels of cement was produced during the life 

of the Grotto quarries. 

No production has been recorded from the limestone 

deposits near Snoqualmie Pass. Although there are probably 

more than 6,000,000tonsof limestone reserves in the area, 

the rock is so poorly situated geographically and has such 

a variable composition that it can be considered only as a 

possible future source of low-grade lime rock. 

Molding Sand 

Molding sand has been mined in King County since 

1930, when Fred B. Cavanaugh began producing materia l 

Reserves 
(tons) 

±100,000 
-100 

±50,000 
±20,000 
±50,000 
±3,000 
±8,000 

......... 
±300 

-1,000 

±3,000 
-500 

±20,000 
-JOO 
-100 
-100 

±5,000 

6,000,000 
Unknown 

Trace 

±6,261,200 

Cement 

. .. . x .... 

. . • . X •... 

.... x ... . 

.... x ... . 

. ... x ... . 

.... x ... . 

... . X . . .. 

. ... x .. .. 

. . .. x .... 

Potential uses 

Pulp 

: : :i:: 
? ....... 

. . . ? •.. 

. . .?. .. 
? . . ... . . 

.. . ? ... 

. • . ? .•. 

. . . ? ... 

. . . ? ... 

Agri
culture 

:::x::: 
. .. X ... 
. .. X .•• 
• . . X .•. 
... X ... 
. . . x . .. 
:::x::: 

• .. X .•. 

... x ... 

.. .......... ?.. . x ... 

Chemi
cal 

:::i: :: 
. . • • ? ... . 
• • .. ? •. . • 
. . . . ? . . .. 

? . ....... . 
? ... • ' • ... 

. •.. ? •... 

• ..• ? .... 

........ 

. .. x ... 

------Unknown------

.. ....... I ...... I ....... . , 

for foundry moldings from a pit in the NE! sec . 30, T. 

23 N ., R. 6 E. (Fig. 43). 

A plastic mixture of clayey sandstone, siltstone, 

shale, and claystone is produced from the pit, which is in 

the Renton Formation. The strata from which the materia I 

comes appears to be just above the Cedar Mountain coal 

seam. 

Wi Ison and others (1942, p. 29) report that a sample 

taken from the pit showed 76 . 8 percent si lica a nd 2 . 2 per

cent ferric oxide. Removal of the minus 200- mesh fraction 

by wash ing increased the si Ii ca to 78. 7 percent, but had 

no effect on the amount of ferric oxide present. The pyre

metric cone equivalent gave a medium-gray fusion at cone 

18. The 65- to 100-mesh fraction gave a Ii ght-gray fusion 

at cone 14. Petrographic examination of the washed sand 
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showed 65 percent quartz, l l percent fresh fe Id spar, 19 

percent turbid feldspar, 2 percent muscovite, 2 percent 

g lass, l percent blacks, and traces of other minerals. 

Washing and screening of the untreated materia l through 

o 20- mesh screen removed 47 percent of the sample. When 

the screened and washed sand was benefi ci ated by magnetic 

means, the ferric oxide content was lowered from 2.2 per

cent to O. 55 percent. 

Oil and Gos 

Oil and gas exploration in King County is reported 

to have started prior to 1902, with the drilling of the Des 

Moines test we ll . The well was unsuccessful and no detai ls 

are available on it. Since that time 24 dry holes have 

been drilled, most ly on the Kummer ant icline, in the Black 

Diamond- Enumclaw area. The only other structure that has 

been seriously tested is the Tukwila anticline, near Kent. 

Table 22 is a summary of oil and gos exp loration in the 

county, Figure 44 shows the location of we I ls dri I led in 

the county, and Figure 45 shows the different anticlines 

that have been mapped in the western part of the county. 
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FIGURE 44. - Map showing location, name, and total depth of oil and gas test we lls dril led in King County, 
Washington. 
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TABLE 22.- Summary of oil and gas test wells dril led in King County, Washington , between 1900 and 1969 

[Modified from Livingston, 1958, p. 28-29] 

Company 

Pacific Oil Wells Co. 

Seattle & King County 
Oil Co. 

Eugene Lawson 

(?) 

Home Oil Co. of 
Seottle 

Flaming Geyser Co . 

Volley Dame Oil Co. 

Volley Dome Oil Co. 

Flaming Geyser Gos 
Co. & lnternotionol 
Pipe Lines Co., ltd. 

North Creek Oi I & 
Gos Co. 

Washington-California 
Oil & Gos Ca.; 
Sound Cities Gos & 
O il Co., Inc. 

Sound Cities Gos & Oil 
Co., Inc. 

Felger & Jackson 

Panhandle Refining Co. 

The Sharples Corp. 

Shell Oil Co. 

Shell Oil Co. 

Wel l name 

Des Moines 

(,) 

cool test 
(Flaming Geyser) 

Bollard 

Oilfield 

Geyser No. 1 
(Petchnick) 

Rainier No. 1 

Rainier No. 2 

Geyser No. 2 

Woodinville No . 1 

Bobb No. 1 (Sound 
CitiesNo.1) 

Sound Cities No. 2 
(Kroupo No. 1 , 
Enumclow No . 2) 

Cottoge Loke 

Kraupo No . 2 (Sound 
Cities No. 3, Pon
hondle) 

Bochmann No. 1 

Pacific Coast Coal 
Co. No . 1 

Bobb 73-34 

lacotion and 
elevat ion 

Near Des Moines 

Near South Pork, on W. side 
of Duwomish River 

Block Diomond oreo. Near 
center S! SE;} sec. 27, 
(21-6E) . 

Elev. 275 ft. topo 

In Bollard 

Seattle oreo . Sec. 12, 
(24- 5E) 

Block Diamond oreo. 420 ft. 
S., 300 Ft. W . of NE. car . 
sec. 34, (21-6E). 

Elev. 590 ft. topo 

Rainier Volley at 6932 - 28th 
Ave . S., Seattle 

A few feet from Rainier No. l 

250 ft. S. of Geyser No. 1 

Bothe II oreo. Sec . 9, (26-5E) 

Block Diamond area. 350 ft. 
N., 100 ft . W. of E. ~ cor. 
sec. 34, (21 -6E}. 

Elev. 535 ft. topo 

Block Dlomond area. 60 ft. N. 
of SW . cor. SE:lNW! SE~ sec. 
34, (21 - 6E), about 2,500 ft. 
SW . of Bobb No. 1 

Bothell area. Near center sec . 
1, (26-5E) 

Block Diamond area. Approx. 
3 I 520 ft. s • I 500 ft• w • Of 
NE . car . sec . 34, (21 - 6E) 

Elev . 675 ft. Gr. 

Block Diomand area. 380 ft. 
E. of W. ii: car. sec. 26, 
(21-6E). 

Elev . 665 ft. R. T. 

Block Diamond area . 320 ft. 
S. , 1,498ft.W.ofNE.cor. 
sec. 14, (21-6E). 

Elev . 755 ft. D.F. 

Block Diamond area. 3,624 ft. 
N., 990 ft. W. of SE. car. 
sec. 34, (21-6E} . 

Elev . 618 ft. D. F. 

Spud date 

Abandon date 

Prior to 
1902 

1902 

? 

1911 

? 

1913 

? 

1914 

? 

1928 

? 

1930(? ) 

? 

1930 

? 

1931 

? 

1935 

? 

1936 

1941 

9-19-37 

1941 

1939 

1939 

7- 12-42 

? 

1943 

? 

10-1-47 

12-2-47 

9-22-48 

12-1-48 

Total 
depth 

(?) 

700+ 

1,403 

2,800(?) 

316 

2,362 

450 

450 

100+ 

1,000+ 

3,440 

5,047 

1,500(?) 

5,770 

4,016 

4,319 

3,509 

Remarks ond records ovai I able from 
Stote Oil and Gas Supervisor's office 

Detai Is unknown. 

Coble tools . Details unknown . 

Coble tools. Gos showings 900 to 
1,000 ft. Encountered severa l 
corbonoceous sho les and coo I beds. 
Solt water below 1,000 ft. Driller's 
log, wel l cuttings, gos ana lys is. 

Coble tools. Results unknown. 

Coble tools. Results unknown. 

Coble too ls. Bottom of glacial drift 
at 286 ft. Good gos showing. 
Driller's log . 

Coble tools . Gos and oi I reported. 
Abandoned because of mechonicol 
trouble. 

Coble tools . Gos ond oil reported. 
No casing run. 

Coble tools . Results unknown. 

Cob le too Is. Gos, 78. 5% methane, 
reported ot 978 ft . 

Bose of glacial drift at 294 ft . Good 
oi I and gos shaw i ngs. Thorough I y 
tested. Driller's log, wel l cuttings, 
gos analysis, E log. 

Coble tools. Slight gos and oil 
showings. Driller's log, E log . 

Coble tools . Resu lts unknown . 

Some traces of oil and gos. Dril le, 's 
log, core ana lysis, E log, core 
desc. 

Traces of oil and gas. Driller's log, 
core desc . , core analysis, we 11 
cuttings, E log . 

Several smol I gos showings, one smol I 
oil showing at 3,210 ft . Core desc., 
we l I history, s. w. core desc., ditch 
sample desc., E. log. Rea Igor ot 
3,274-3,284 ft., s .w. core ana lysis. 

Bottom of glacial drift at 660 ft. Core 
from 900 ft. hos oi I odor. Core 
desc., wel l history, s.w. core desc., 
E log, ditch sample desc. 
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TABLE 22 . -Summary of oil and gas test wells drilled in King County, Washington, between 1900 and 1969- Continued 

Locotion and 
Company Well nome elevation 

McCulloch Oil Expforo- Posquier No. l Enumclaw area. 990 ft. N., 
tion Co. of California, 990 ft. E. of SW. cor. sec. 
Inc. 34, (21-6E) . 

Elev. 565 ft. topo 

McCulloch Oil Explore- Posquier No. 2 Enumclaw area. 330 ft. N., 
tion Co. of California, 330 ft. W. of S. ~ cor. sec. 
Inc. 34, {21 -6E). 

Elev. 575 ft. topo 

McCulloch Oil otoro- Kroinick No. 1 Enumclaw area. 493 ft. s., 
tion Co. of Coli omio, 642 ft. E. of NW. cor. sec . 
Inc. 10, T. 20 N., R. 6 E. 

Elev. 589 ft. D. F. 

AS E. McCroskey 
yndicote 

Brandt No. 1 Enumclaw orec, . 417 ft. N., 
312 ft. W. of E. ! cor. sec. 
34, T. 21 N., R. 6 E. 

Elev. 657 ft. Gr. 

A. E. Mc Croskey Brandt No. 2 
Syndicate 

Enumclaw oreo. 791 rt. N., 
450 ft. W. of E. :); cor. sec. 
34, T. 21 N., R. 6 E. 

Elev • 629 ft. Gr. 

lntex Oi I Company Piel - 34 Kent area, 536 ft. W., 172 ft. 
N. of center sec. l O, T. 22 
N., R. 5 E. 

Elev. 495 ft. topo 

Sammamish Petroleum, Steve Brown No. 1 340 ft. N., 980 ft. W. of E. 
Inc. ! cor. sec. 9, T. 26 N., 

R. 5 E. 
Elev. 26 ft. topo 

Geothermo I Resources KSD No. l Kent oreo. 330 ft. N . , 1 , 220 
International, Inc. ft. W. of SE. cor. sec. 4, 

T. 22 N., R. 5 E. 
E fev. 440 ft . topo 

Most of the drilling in the county has been d irected 

toward testing the nonmarine Eocene section of the Puget 

Group. J. Q. Anderson (1959, p. 1 11 - 113, 117) has 

summarized the exploration activity prior to 1959 and 

evaluated the oi I and gas producing potential of the Puget 

Group. In 1966, the first attempt to test the marine section 

(Raging River Formation) below the Puget was made when 

the lntex Oil Company, of Bakersfield, California, drilled 

its Piel No . 34 wel l in sec . 10, T. 22 N., R. 5 E. The 

well bottomed in the Tiger Mountain Formation, the oldest 

Formation of the Puget Group, at 6,801 feet without reach

ing the Raging River Formation. On the basis of information 

gathered from the lntex- Piel well, Geothermal Resources 

International, Inc . , of Bakersfield, during the fall of 1967 

drilled the KSD No . 1 well in sec. 4, T. 22 N., R. 5 E., 

Spud dote Totof Remarks and records ovoi lob le from 
Abandon dote depth State Oi I and Gos Supervisor' s office 

4-30-57 6,023 Several gos showings. Driller's log, --- micro log, boroid log, E log, dip-6-6-57 
meter survey. 

6-12-57 4,326 Gos and oil showings. Driller's log, --- microlog, boroid log, E fog, core 7-6-57 
desc., core analysis. 

8- 12-58 5,069 Dry hole . E log, microlog, dipmeter, 
9-7-58 mud log, formation tests. 

1- 6-61 3,944 Dry hole. E log, sonic log, mud log, -- s.w. core desc., ditch samples. 1-30-61 

5- 10-61 3,411 Dry ho le . Fluorescence in core. E --- log, sonic log, dipmeter, ditch descr., 6-10-61 core descr. 

11-17-66 6,801 Dry hole. Show of high-gravity oil 

1-11-67 at 5,914 to 5,945 ft. E log, dip-
meter, mud log, ditch somples. 

7-13-67 601 --- Dry ho le. Ori tier's log. 

9-6-67 

9-16-67 9,291 Dry hole. Severo I oil shows. Cou Id --- not be tested because of mechanical 12-11-67 problems. E log, sonic log, dip-
meter, mud log, ditch samples, s.w. 
core: descr. 

in another attempt to test the marine section be low the 

Puget Group. Because of mechanical difficulties, this 

well was abandoned at 9,292 feet without having reached 

the marine section . Both wells had encouraging oil shows. 

Gas was first discovered in King County in 1911, 

when a hole drilled to check coal reserves in sec. 27, 

T. 21 N ., R. 6 E., encountered gas between 900 and 

1,000 feet. The well proved to be noncommercial and 

was eventually abandoned. The first confirmed oi I shows 

came in 1936, from the Wash ington- California Oil and 

Gas Co . and Sound Cities Gas and Oi I Co . , Inc . - Bobb 

No. 1 well, drilled in sec . 34, T. 21 N., R. 6 E. Many 

of the wells drilled since have had confirmed oil and gas 

shows that give encouragement regarding the possibility 

that oi l in commercial quantities may yet be discovered . 
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FIGURE 45.- Map showing location of anticlines in the Puget Lowlands part of King County, Washington . 



PEAT 

Peat 

Peat has been produced in King County for many 

years, but no complete record of production is available. 

During the past 10 years, production has generally been 

around 17,000 tons per year. Glover (1936b, p, 79) 

reports that 3 bogs in the Seattle area were in operation 

prior to 1936. Several bogs in that area were in production 

before 1950, and in the whole county there were 7 bogs in 

production during 1969 (Plate 2). 

In King County, peat bogs are essentially restricted 

to the Puget Lowlands. Most of the bogs formed in depres

sions left on the land surface when the last continenta I ice 

sheet receded. The total area covered by peat is more than 

12,540 acres (Table 23), of which approximately 900 acres 

is sphagnum. More than 380 bogs (Plate 2) occur in the 

county, 44 of which are described in detail by Rigg (1958, 

p. 69-95). 

Poulson and others (1952, p. 22) report four types of 

organic soils in King County- Greenwood peat, Rifle peat, 

Mukilteo peat, and Carbondale muck. 

Greenwood peat occurs in deep kettle lakes and 

potholes having poorly defined, sluggish outlets. It is 

composed chiefly of sphagnum moss, containing minor 

amounts of woody particles and fibers from other types of 

vegetation. The upper few feet of a typical bog is gener

ally a spongy, fibrous, yellow-brown mat composed chiefly 

of sphagnum, including minor amounts of other mosses. As 

depth increases the color darkens through reddish brown to 

dark brown, and the vegetal material becomes more thor

oughly decayed. 

Rifle peat is usually found in swampy areas of stream 

bottoms, and, less commonly, marginal to large lakes. 

Approximately the top 16 inches of a typical Rifle bog is 

composed of granular decomposed dark reddish-brown woody 

peat. Below this the peat becomes increasingly decomposed 

with depth, consisting of matted fibrous woody fragments 

and some remnants of sedge, reed, and roots imbedded in 

colloidal organic material. 
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The largest Mukilteo peat bogs occur on deltas and 

adjacent to lakes, but they have also formed in shallow 

depressions on the drift plains. Mukilteo bogs are usually 

more swampy and open than Rifle peat bogs, and commonly 

are inundated during the winter months. In a representative 

bog the top 8 inches is a mixture of dark-brown spongy, 

finely fibrous peat and finely decomposed colloidal material, 

bound together by the roots of coarse marsh grasses and 

sedges. Below, the matted fibrous material decreases 

gradually downward and the colloidal material increases. 

Carbonda le muck is widely distributed in wet basins 

and stream bottoms, and in many places is associated with 

Rifle peat, The Carbondale is a reddish dork-brown, 

greasy organic material mixed with varying amounts of 

silty mineral soil. Generally, the organic material in

creases downward, and it contains sedge and woody fibers 

and fragments. Pou Ison and others (1952, p. 35) report 

that the muck rarely exceeds depths of 6 feet. 

Rigg (1958, p. 5-1 O) describes the different bogs 

according to the type of peat they contain as well as the 

soi I type. He describes sphagnum, fibrous, woody, and 

sedimentary peat, and muck, and gives the thickness of 

each type found in the bogs he studied. 

The correlation between peat types Rigg describes 

and soi I types that are described by Poulson and others 

(1952, p . 22) is as follows: Greenwood is sphagnum peat, 

Rifle is woody peat, Mukilteo is fibrous peat, and Carbon

dale is muck. The sedimentary peat that is described by 

Rigg (p. 7) receives only brief mention by Poulson and 

others (p . 102), because it does not occur as a bog surface 

deposit. It is composed of organic material that was depos

ited in water and is very fine grained, usually showing 

colloidal properties. 

In Tab le 23 of this report the soi I survey peat names 

given by Pou Ison and others (1952) have been used for o II 

bogs. Where more detailed information from Rigg (I 958) 

is available, the bog name and thickness of the peat types 

are also given. 
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TABLE 23 .- Summary of peat bogs in King County, Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness 

Approximate acreage 
Maximum thickness 

809 J/ Type of peat 21 Location:!/ {feet) References 
no. - or bog name -

Sphagnum Fibrous Sphagnum Fibrous 

l Rifle NE! sec. 4, (19- 7E) 29 

2 Mukilteo NWi sec. 12, (19-7E) 35 

3 Muki lteo NH sec. 12, (19- 7E) IS 

4 Mukilteo and Greenwood SW.I sec. 6 and NW! sec . 7, 51 20 
(l9-8E) 

5 Rifle SEi sec . I, {20-6E) 18 

6 Rifle Wi sec . I, (20-6E) 17 

7 Rifle NW! sec . 1 and NE.\ sec. 2, (20- 68 
6-E); SE.\ sec . 35 and SW:\ sec . 
36, (21 -6E) 

8 Rifle SE:! sec. 14 and NW! sec. 13, {20- 97 
6E) 

9 Rifle NW:l sec . 14 and NE! sec. 15, 200 
(20-6E) 

10 Rifle NW:\ sec. 15, (20-6E) 10 

ll Rifle W2 sec. 36, (20-6E) 35 

12 Rifle S! sec. 5, (20-7E) 22 

13 Rifle N! sec. 7, (20-7E) 9 

14 Carbondale and Rifle E! secs. 13, 24, and 25, (20-6E); 
W2 secs . 18, 19, and 30, (20-7E) 

397 

15 Greenwood NH sec. 19, (20-7E) 9 

16 Carbonda le SW! sec . 20, (20-7E) 9 

17 Carbondale SW! sec. 20, (20-7E) 18 

18 Rifle SW! sec. 21, (20-7E) 10 

19 Greenwood NWi sec. 21 , (20-7E) 10 

20 Rifle SW~ sec. 21, (20-7E) 9 

21 Mukilteo SE:! sec. 26, (20-7E) 20 

22 Rifle and Carbondale SW! sec. 26, f2 sec. 34, and NW! 
sec. 35, (20-7E) 

166 

23 Rifle SE! sec. 31, (20- 7E) 6 

24 Rifle E,E, sec. 31, (20-7E) 6 

25 Greenwood NWi sec . 2, (21-4E) 9 

26 Greenwood SW! sec. 2, (21-4E) 4 

27 Greenwood NE! sec. 4, (21-4E) 44 16 Rigg (1958, p. 80-81) 

(Stee l Lake) 

28 Greenwood NWi sec. 4, (21 - 4E) 32 

29 Mukilteo SEa sec. 12, (21-3E); SW! see. 7, 27 Rigg (l 958, p. 84) 
(Lakota) (21-4E) 

30 Mukilteo SE! sec. 7, (21-4E) 7 

31 Mukilteo SE! see . 7 and NE! sec. 18, 9 
(21-4E) 

32 Mukilteo Nfa sec. 8, (21 -4E) 14 10 Rigg (I 958, p. 90) 
(Federal Woy) 

33 Muk il teo SE! sec. 9, NE! see. 16, and 
SW!sec. 10, (21 -4E) 

26 

34 Mukilteo NWi sec. 10, (21 - 4E) 52 9 Rigg (1958 , p. 79) 
(Dolloff Lake) 

35 Carbondale f2 sec. ll, (21-4E) 4 

36 Carbondale S!S2 sec. 11, (21-4E) 5 

(See footnotes at end of table, p. 98.) 
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TAB LE 23. - Summary of peat bogs in King County, Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness- Continued 

Approximate acreage Moximum thickness 
Bog l/ Type of peat 2/ LocationY (feet) References no. - or bog name -

Sphognum Fibrous Sphagnum Fibrous 

37 Mukilteo wt sec . 14, (21 -4E} 3! 5 Rigg (1958, p. 94} 
(Misner Farm) 

38 Greenwood NWt sec. 15, (21 -4E) 13 13 Rigg (1958, p. 90-91) 
(North Loke) 

39 Mukilteo NEa sec. 18, (21-4E) 6 

40 Mukilteo NWt sec. 18, (21-4E) 6 

41 Mukilteo SW:1: sec. 18, (21 -4E) 13 

42 Mukilteo SWt sec. 18, (2l-4E} 5 

43 Rifle and Mukilteo SW! sec. 20 and NW:1: sec. 29, 100 
(21-4E) 

44 Mukilteo NWaSEi sec. 20, (21-4E} 9 

45 Rifle SW! sec. 23, (21-4E) 16 

46 Corbondo le ond Rifle SEa sec . 14, E, sec. 23, SW:! sec. 462 7 Rigg (1958, p. 70) 
(Algona No. I) 24, E, sec. 26, W! sec. 25, 
(Algona No. 2) E! sec. 35, ond NWa sec. 36, 

(21-4E) 

47 Mukilteo W! sec. 27, (21-4E} 32 

48 Corbondole W!SEi sec. 29 and NE.t sec. 32, 45 
(21-4E) 

49 Carbondale SW! sec. 4, (21-5E) 35 

50 Rifle SE! sec. 10 and SW! sec. 11, 
(21-5E) 

45 

51 Riffe SW! sec. I and N! sec. 12, 
(21-5E) 

32 

52 Carbondale SE! sec. 13, (21-5E) 9 

53 Riffe SW! sec. 13 a.nd NW:I: sec. 24, 
(21-5E} 

26 

54 Mukilteo SEi sec. 14, (21-5E) 21 

55 Mukilteo NE! sec. 23 ond SW! sec. 24, 
(21-5E) 

32 

56 Rifle SW! sec. 13 ond NW:1: sec. 24, 
(21-5E) 

32 

57 Mukilteo SW! sec. 24, (21-5E) 12 

58 Corbondole SW! sec. 31, (21-5E) 9 

59 Corbondale SW! sec. 31, (21-5E) 4 

60 Greenwood NW!SE:I: sec. 33, (21-5E) 7 

61 Riffe SW! sec. l, (21-6E) 53 

62 Rifle NW! sec. 2, (21-6E} 9 

63 Riffe 
(Black Diomond) 

NW! sec. 2, (21-6E) 18 2 16 Rigg (I 958, p. 88) 

64 Greenwood NEaSE! sec. 3 and NWtSW! sec. 29 8 
2, (21-6E} 

65 Rifle NE! sec. 6, (21-6E) 5 

66 Rifle NE! sec. 6, (21-6E) JO 

67 Rifle SW! sec. 6 and NW! sec. 7, 100 
(21-6E) 

68 Greenwood SW! sec. 9, (21-6E) 16 

69 Rifle E! sec. 9, (21-6E} 8 

70 Mukilteo N! sec. 10, (2l-6E) 19 

71 Rifle SE! sec. 10, NE:t sec. 15, ond 13 
NW! sec. 14, (21-6E) 

(See footnotes at end of table, p . 98 . ) 
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TABLE 23.- Summary of peat bogs in King County, Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness- Continued 

Approximate acreage Maximum thickness 
Bog!/ Type of peot y Location :V (feet} References 
no. or bog name 

Sphagnum Fibrous Sphagnum Fibrous 

72 Rifle Nft sec. 11, (21-6E) 19 

73 Rifle SE:l sec. 14and SW:l sec. 13, 
(21-6E) 

19 

74 Rifle SE, sec. 15 and S! sec. 14, 180 
(21-6E) 

75 Rifle N! sec. 16, (21-6E) 18 

76 Rifle E! sec. 22, (21-6E) 16 

77 Rifle SW:I: sec. 24, (21 -6E) 7 

78 Mukilteo S! sec . 32, (21-6E) 42 

79 Rifle s; sec. 34, (21 -6E) 26 

80 Mukilteo s; sec. 4, (21-7E) 16 

81 Rifle NE, sec. 5, (21-7E) 15 

82 Rifle SWi sec. 5, (21-7E) 8 

83 Rifle N! sec. 7, (21-7E) 48 

J (Lake Twelve) 
5 13 Ri 99 (1958, p. 82-83) 

84 Rifle NW:I: sec. 8, (21 -7E) 22 
(Lake Twelve) 

85 Rifle Sft sec . 30 and NE! sec. 31, 33 
(21-7E) 

86 Carbondole SW! sec. 8, (22-3E) 8 

87 Carbondale NW:I: sec. 4, (22-4E) 27 

88 Carbondale NW:I: sec. 10, NEt sec. 9, and 
SW:I: sec. 3, (22-4E) 

8 

89 Corbondole and Greenwood SE! sec. 34, (22-4E) 7 1 6 Rigg (1958, p. 93) 

(Bingoman Lake) 

90 Carbondale Center sec. 35, (22-4E) 141 

91 Mukilteo NE! sec. 4, (22-SE) 6 

92 Rifle NE:l sec. 4 and SW! sec. 3, 102 
(22-5E) 

93 Rifle and Carbondale NEt sec. 5, SW! sec. 4, ond 32 8 Rigg (1958, p. 84) 
(Panther Lake) NW:I: sec. 9, (22-5E) 

94 Rlfle Nf! sec. 8, (22-5E) 16 

95 Carbondale NW:I: sec. 10, (22-5E) 21 

96 Rifle and Carbondale s; sec. 10, (22-5E) 51 

97 Carbondale NE! sec. 13, (22-5E) 27 

98 Rifle NWi sec. 13, (22-5E) 5 

99 Carbondole SEt sec . 14 and NEi sec. 23, 
(22-5E) 

23 

100 Corbondale SWt sec. 15, (22-5E) 5 

101 Greenwood N! see. 16, (22-5E) 5 

102 Mukilteo NEt sec. 21, (22-5E) 7 

103 Mukilteo NW:I: sec. 23 and SEi sec. 15, 26 
(22-5E) 

104 Rifle SW:I: sec. 23, (22-5E) 16 

105 Mukilteo NWi sec. 24, (22-5E) 9 

106 Carboncla le S! sec. 27, (22-5E) 8 

107 Carbondale 5; sec. 28, (22-5E) 29 

108 Carbondale NH sec. 34 and SEt sec. 27, 13 
(22-5E) 

(See footnotes at end of table, p. 98.) 
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TABLE 23.- Summary of peat bogs in King County, Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness- Continued 

Bog 1/ Type of peot 21 location :!/ 
Approximate ocreo9e Maximum thickness 

(feet) References 
no. - or b09 nome -

Sphognvm Fibrous Sph09num Fibrous 

109 Rifle NEi sec. 36, (22-5E) 64 

JJO Rifle e; sec. 1 and w; sec. 2, (22-6E) 26 

J JJ Rifle SE:1- sec. 2, (22-6E) 11 

112 Mukilteo NWi sec. 2, (22-6E) 6 

113 Mukilteo SE:1- sec. 3, (22-6E) 7 

J 14 Carbondale SWi sec . 5 and SE:1- sec. 6,(22-6E) 37 

115 Rifle and Corbondole SWi sec. 6, (22-6E); SE:1- sec. 1, 
(22-5E) 

38 

ll6 Rifle e; sec . 7, (22-6E) 12 

117 Greenwood and Rifle s; sec. 7 and NEi sec. 18, 
(Shadow l.oke) (22-6E) 

40 17 5 12 Ri99 (1958, p. 77-78) 

118 Rifle E; sec. 11 andW! sec. 12, 
(22-6E) 

7 

119 Rifle w; sec. 12, (22-6E) 4 

120 Rifle e; sec. 12, (22-6E) 3 

121 Rifle NW:l sec. 13, (22-6E) 6 

122 Greenwood and Rifle Center sec. 14, (22-6E) 11 JO 

123 Rifle N! sec. 18 ands; sec. 9, 
(22-6E) 

8 

124 Rifle NEi sec. 17, (22-6E) 16 

125 Rifle SEi sec. J 8, (22-6E) 14 

126 Rifle SE:l sec . 19, (22-6E) 23 

127 Rifle and Mukilteo s; sec. 20 and SEi sec. 19, 
(22-6E) 

62 

128 Rifle w; sec. 21 , (22-6E) 5 

129 Rifle SEi sec. 21 , (22-6E) 19 

130 Rifle NEi sec. 24, (22-6E) 6 

131 Rifle NEi sec. 28 and NWi sec. 27, 7 
(22-6E) 

132 Rifle E; sec. 28, (22-6E) 14 

133 Greenwood NE! sec. 30, (22-6£) 19 

134 Rifle and Greenwood NW:l sec . 32, (22-6E) 18 40 6 20 Rigg (1958, p. 77) 
(Covington) 

135 Rifle NE! sec. 33, (22-6E) 25 

136 Rifle NWi sec. 35, (22-6E) 7 20 

137 Carbondale NWi sec. 36, (22-6E) 6 

138 Rifle SEi sec. 7, SWi sec. 8, and 30 
NEi sec. 18, (22-7E) 

139 Greenwood SWi sec. 9, (22-7E) 5 

140 Rifle and Greenwood SEi sec. 9, SWi sec. 10, NEi 
sec. 16, and NWi sec. 15, 

70 212 

(22-7E) 

141 Rifle NEi sec. 15, (22-7E) 8 

142 Rifle SW! sec. 15, (22-7E) 7 

143 Rifle NEi sec. 18, (22-7E) 7 

144 Rifle NWi sec. 18, (22-7E) 7 

145 Rifle NWi sec. 29, (22-7E) 13 

146 Rifle Center of sec. 30, (22-7E) 19 

(See footnotes at end of table, p . 98 . ) 
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TABLE 23 . - Summary of peat bogs in King County, Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness- Continued 

Approximote ocreoge Maximum thickness 
Bog 1/ Type of peat 2; LocationY 

(feet) References 
no . - or bog name -

Sphagnum Fibrous Sphognum Fibrous 

147 Greenwood SEt sec. 25, (23- 2E) 12 

148 Greenwood W~ sec. 1 , (23- 3E) 12 2 6 Rigg (1958, p. 91) 
(Seala) 

149 Carbondale NE.I sec. 5, (23-4E); SH sec. 40 
32, (24-4E) 

150 Greenwood w~ sec. 5, (23-4E) 56 

151 Greenwood SW! sec. 8, (23-4E) 6 

152 Mukilteo SW;\ sec. I 0, (23-4E) 33 

153 Greenwood SW:l sec. 16, (23-4E) 26 13 17 Rigg (1958, p. 84-86) 
(Sunnydole) 

154 Carbondale ~ sec . 7 and N! sec. 18, (23- 4E) 9 

155 Mukilteo SE:l sec. 19, (23-4E) 9 

156 Rifle and Carbondale ~ sec. 20 and W! sec . 21, 56 10 Rigg (1958, p. 78) 

(Mill er Creek) (23-4E) 

157 Rifle SE% sec. 21, (23- 4E) 14 

158 Carbondale NW:l sec . 23, (23-4E) 7 

159 Rifle Center sec. 23, (23-4E) 64 

160 Rifle SW:1 sec . 29, (23-4E) 5 

161 Mukilteo SW:l sec. 29, (23- 4E} 9 

162 Rifle E-! sec. 33, (23- 4E) 36 19 Rigg (1958, p. 81-82) 

(Bow Lake) 

163 Rifle SW:l sec . 3, (23-5E) 11 

164 Rifle W! sec. 8, (23- 5E) 58 

165 Corbonda le and Ri fie NE1 sec. 11 ond N! sec. 12, 110 
(23-5E); NW:l sec . 7, (23-6E) 

166 Mukilteo SW:l sec . 12 and NW:l sec. 13, 
(23-5E) 

14 

167 Rifle E~SW:l and W!SE.\ sec. 19, and 180 1 Rigg (1958, p. 74) 
(Renton) ~NWL W~NEL ond SWl sec. 

30, (23-SE) 

168 Carbondale NE:l sec. 31 , (23-SE) 18 

169 Rifle SE! sec. 28 and NE:1 sec. 33, 35 
(23-5E) 

170 Carbondale SW.\ sec. 34, (23- 5E) 12 

171 Mukilteo SEJ sec. 16, (23- 5E) 19 

172 Mukilteo NE! sec . 35, (23- 5E) 5 

173 Muki lteo SW! sec . 25 and NW:l sec. 36, 8 
(23-5E) 

174 Corbondo le ond Ri fie SEl sec • 7 ond NW:l sec. 17, 77 
(23- 6E) 

175 Rifle Center of sec. 18, (23-6E) 77 

176 Carbondale NW.\ sec. 19, (23-6E) II 

177 Rifle NEl sec . 19, (23-6E) 14 

178 Carbondale SWl sec . 17 ond NWl sec. 20, 8 
(23-6E) 

179 Rifle SW:l sec. 25, (23-6E) 11 

180 Rifle S! sec. 28, (23-6E) 6 

181 Greenwood SW.I sec . 30, (23-6E) 33 I 7 Rigg (1958, p. 83- 84) 
(Cedar Mountain) 

182 Rifle and Greenwood NE:l sec. 6, (22-6E); S! sec. 31, 15 54 7 13 Rigg (1958, p. 76-77) 

(Otter Lake) (23- 6E) 

(See footnotes at end of table, p. 98.) 
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TABLE 23.- Summary of peat bogs in King County , Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness- Conti nued 

Approximate ocreoge Moximum thickness 
Bog I/ Type of peat 3/ location :Y {feet) References 
no . - or bog name 

Sphagnum Fibrous Sphagnum Fibrous 

183 Rifle N! sec. 33, (23-6E) 18 

184 Rifle SW! sec. 34, (23-6E) 21 

185 Rifle N! sec . 34, (23-6E) 8 Rigg (1958, p. 93) 
(Webster lake) 

186 Rifle SW! sec. 2, (23-7E) 21 

187 Rifle SW! sec. 32, (23-7E) 9 

188 Rifle SW! sec. 32, (23-7 E) 2 

189 Ri fle S! sec. 32, (23-7E) 15 

190 Carbonda le N! sec . 4, (23-7E); S! sec. 33, 41 
(24- 7E) 

191 Mukilteo NH sec . 5, (23-7E) 41 

192 Mukilteo N! sec. 5, (23- 7E) 7 

193 Mukilteo NW! sec . 5, (23-7E); SH sec . 31 , 18 
(24-7E) 

194 Rifle and Carbondale w; sec . 5 and NW! sec . 8, 
(23-7E) 

100 

195 Rifle SE; sec . 22, (23-7E) 8 

196 Rifle SH sec. 22, (23-7E) 5 

197 Rifle NW! sec . 23, (23- 7E) 18 

198 Rifle SE; sec. 34, (23-7E) 4 

199 Rifle E! sec . 1 , (24-5E) 11 

200 Rifle NW! sec . 1 and NE! sec. 2, 26 
(24-5E); SH sec . 35, (25- 5E) 

201 Rifle Nt sec . 2, (24-5E); S! sec . 35, 12 
(25-5E) 

202 Rifle Net sec . 4, (24-5E) 16 

203 Carbondale, Ri fie, and Wi sec . 4, E! sec . 5, NE! sec. 535 50 Rigg (1958, p . 69-70) 
Mukilteo 8, W! sec. 9,NE! sec. 17, and 
{Mercer Slough} NWi sec . 16, (24-5E); Set sec . 

30, (25- 5E) 

204 Rifle SEi sec . 9, (24- 5E) 7 

205 Rifle E! sec . 9, (24-5E) 18 

206 Rifle S! sec. 29, (24-5E) 38 

207 Greenwood NWi sec . 1 , (24- 6 E) 10 

208 Mukil teo NW:! sec. 1, (24-6E) 4 

209 Rifle NE! sec . 2, (24- 6E) 6 

210 Mukilteo S! sec. 3 and N! sec . 10, 48 6 6 Rigg (1958, p. 79-80) 
(Beaver Lake) (24-6E) 

211 Muki lteo NW:!: sec. 4, (24-6E) 38 

212 Carbondale NW:l sec. 4, {24-6E) 5 

213 Mukilteo NE:i sec. 8 and NWi sec. 9 , 48 
(24-6E) 

214 Rifle SE! sec . 9, {24- 6E) 7 

215 Rifle SH sec. 9, (24- 6E) 3 

216 Rifle S! sec . 10 and N! sec. 15, 48 
(24-6E) 

217 Mukilteo SE! sec . 10 and SW! sec. 11, 
(24-6E) 

19 

218 Greenwood NWi sec. 12, (24-6E} 8 

219 Rifle NE! sec . 13, (24-6E) 7 

(See footnotes at end of table, p . 98 . ) 
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TABLE 23.-Summary of peat bogs in King County, Washington , showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness-Continued 

Type of peat V Approximate acreage Maximum thickness 

~~ !/ or bog name LocatianY (fee t) References 

Sphagnum Fibrous Sphagnum Fibrous 

220 Rifle NW! sec. 13, (24-6E) 7 

221 Rifle s; sec. 14and ~ sec. 23, 64 
(24- 6E) 

222 Rifle SE! sec. 15 and NE:!: sec. 22, 32 
(24-6E) 

223 Rifle SW:I: sec. 16, (24-6E) 8 

224 Rifle E,! sec . 2, (24-7E) 13 

225 Mukilteo SE:!: sec. l 3, (24-7E) 6 

226 Greenwood NE! sec. 26, (24-7E) 5 

227 Rifle SE! sec. 27, N E:!: sec. 34, 38 
and NW! sec. 35, (24-7E) 

228 Rifle s; sec . 30 and SW;t sec. 29, 
(24-7E) 

58 

229 Rifle NW:!: sec. 34, (24-7E) 4 

230 Rifle NE! sec. 3, (23-7E); SE:!: sec . 19 
34, (24-7E) 

231 Ri f le and Greenwood and NW! sec . l 0, W! sec. 3 
(24-8E); SW:!: sec. 34, 

25 65 

(25-8E) 

232 Mukilteo SEt sec. 30, (24-8E) 10 

233 Mukilteo SW! sec. 30, (24-8E) 10 

234 Mukilteo E-! sec. 31 and W!- sec. 32, 45 
(24-8E) 

235 Muki lteo SE! sec. 32, (24-8E) 19 

236 Rifle NE! sec. 4, (25-4E) 45 19 Rigg (1958, p, 80) 
(Ravenna) 

237 Rifle SW! sec. 9, (25-4E) 24 6 Rigg (1958, p. 87) 
(Malmo) 

238 Mukilteo SE! sec. 24, (25-4E) 14 

239 Rifle SE:I sec. 25, {25-4E) 14 

240 Rifle NW:I: sec. 4, (25-5E) 24 

241 Mukilteo and Rifle SE! sec. 12 and NE! sec. 13, 282 10 Rigg (1958, p . 71-72) 
(Sammamish Lake) (25-5E); NW:!: sec. 18, 

(25- 6E) 

242 Rifle SE! sec. 13, (25-SE) 34 

243 Mukilteo SW:I: sec. 19, (25- 5E) 18 

244 Rifle and Carbondale SEtsec. 18, SW:l sec.17, 75 
NE! sec. 19, and NW:!: sec. 
20, (25-5E) 

245 Carbondale NE:i:NW:I: sec . 27, (25- 5E) 14 

246 Rifle and Muki I tea NW:!: sec. 28, (25-5E) 64 

247 Carbonda le SW! sec. 28, (25-5E) 38 

248 Rifle SW:!: sec. 32, (25-5E) 6 

249 Rifle NE! sec. 2, (24-5E); SE} sec. 2, 260 17 Rigg (1958 , p. 72-73) 
(Phantom loke) SW! sec. 26, SE:!: sec. 34, and 

W! sec. 35, (25-5E) 

250 Rifle SE! sec. 36, (26-6E); NW:I: sec. 367 14 45 Rigg (1958, p. 70-71 and 
(Ames loke and Ames I, SE! sec. l, and NE.\ sec. 91-92) 

loke Creek) 12, (25-6E); NW~ sec. l, 
NEi sec. 12, SW sec. 6, 
and NW:I: sec .7, (25-7E) 

251 Rifle SH sec. 3 and SW:I: sec. 2, 35 
(25-6E) 

(See footnotes at end of table, p . 98.) 



PEAT 95 

TABLE 23.-Summary of peat bogs in King County, Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness- Continued 

Approximote acreoge 
Maximum thickness 

809 1/ Type of peat 2/ 
Locotion ~/ 

(feet) References 
no. - or bog name -

Sphagnum Fibrous Sphagnvm Fibrous 

252 Rifle SW:i sec. 3, (25-6E) 22 

253 Rifle NW:1 sec. 3, (2S..6E); 11 
SW:! sec. 34, (26-6E) 

254 Mukilteo SE:! sec. 4, (25-6E) 22 

255 Rifle SW:i sec. 4, SU sec. 5, and 
NW:! sec. 9, (25-6E) 

22 

256 Rifle Net sec . 5, (25-6E) 6 

257 Rifle 
(Redmond) 

NW! sec. 7, (25- 6E) 21 20 Ri99 (I 958, p. 88) 

258 Rifle SE:i sec. 7 and NE! sec. 18, 58 
(2S..6E) 

259 Rifle w; sec. 8, (25-6E) 78 

260 Rifle SE:I sec. 8 and SW:I sec. 9, 
(25-6E) 

10 

261 Rifle SW! sec. 9, (25-6E) 4 

262 Rifle SW:I sec. 9, (25-6E) 9 

263 Rifle SE:1 sec. 9 and SW:l sec. 10, 
(25-6E) 

14 

264 Riffe NW:l sec. 11, (25-6E) 14 

265 Rifle NE! sec . 14 and NW:I sec. 25 
13, (2S..6E) 

266 Greenwood NE:I sec. I 6, (2S..6E) 7 1 8 Rigg (1958, p. 93) 
(Carlson) 

267 Rifle NE:lsec. 17andW! sec. 16, 100 

J 
(Happy Vol ley and (25-6E) 
Evans Creek) 

Rigg (1958, p. 73-74) l 16 
268 Rifle NE.\ sec. 21 and N! sec. 22, 130 

(Happy Valier and (25-6E) 
Evans Creek 

269 Rifle NE! sec. 26 and NW,\ sec. 18 
25, (25-6E) 

270 Greenwood SE.\ sec. 26, (25-6E) 6 

271 Rifle SW:l sec. 26 , (25-6E) 14 

272 Rifle NW.\ sec. 27, (25-6E) 12 

273 Rifle NH sec. 28, (25-6E) 6 

274 Rifle and Mukilteo NE,\ sec. 34 and NW:I sec. 
35, (25- 6E) 

100 

275 Rifle SW! sec. 3, (25-7E) 27 

276 Rifle fi sec. 4, (25-7E) 32 

277 Rifle NE:I sec. 5 and NW:l sec. 4, 25 
(2S..7E) 

278 Rifle W! sec. 10, (25-7E) 18 

279 Greenwood NE:i sec. 13, (2S..7E) 30 

280 Rifle NE:I sec. 17, (25-7E) 5 

281 Greenwood NWi sec . 19, (25-7E) 21 

282 Rifle SEi sec. 20 and NE! sec. 29, 
(25-7E) 

58 

283 Rifle SE,l sec. 21 and NE! sec. 28, 
(25-7E) 

20 

284 Rifle SW:l sec. 22, (25-7E) 26 

285 Rifle SE{ sec. 22, (25-7E) 8 

286 Rifle NW,\ sec. 24, (25-7E) 8 

(See footnotes at end of table, p. 98.) 
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TABLE 23. - Summary of peat bogs in King County, Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness- Continued 

Approximate acreage Maximum thickness 
Bog l/ Type of peot 21 Locotion~/ 

(Feet) References 
no. - or bog name -

Sphagnum Fibrous Sphagnum Fibrous 

287 Rifle NW.\ sec. 24, (25-7E) 18 

288 Rifle NE! sec . 27, (25-7E) 10 

289 Rifle NWi sec. 27, (25-7E} 8 

290 Rifle SW! sec. 27, (25-7E) 5 

291 Rifle SE! sec. 28 and SW! sec. 27, 
(25-7E) 

16 

292 Rifl e and Mukilteo Sec. 25, (25-6E); secs. 30 ond 31, 390 
(25-7E); sec. 6,(24-7E) 

293 Carbondole S! sec. 28 and M sec. 33, 
(25- 7E) 

77 

294 Rifle NE! sec. 4, (24-7E); E! sec. 33 64 
and NW:!- sec. 34, (25-7E) 

295 Mukilteo NW! sec. 2, (25-8E); SW! sec . 
35, (26- 8E) 

9 

296 Mukilteo SW! sec. 2, (25-8E) 7 

297 Greenwood SW! sec. 18 and NW:I sec. 90 
19, (25-8E) 

298 Rifle NE! sec. 27, (25-8E) 6 

299 Rifle SW! sec. 27, (25-8E) 11 

300 Rifle f! sec. 31,(25-8E) 7 

301 Rifle SW! sec. 1, (26-4E) 10 

302 Rifle SH sec. 4, (26-4E) 5 

303 Rifle SE! sec. 4, (26-4E) 4 

304 Rifle NW! sec. 4, (26-4E) 5 

305 Ri fie and Carbondo le NH sec. 5 and NW! sec. 4, 19 
(2~E) 

306 Greenwood SE! sec. 6, (26-4E) 5 2 7 Rigg {1958, p. 94) 

(Echo Lcke) 

307 Greenwood SW:l sec. 8, (26-4E) 25 4 13 Rigg (I 958, p. 86) 

(Ronald) 

308 Rifle and Greenwood SW.\ sec. 8 and NW! sec. 17, ~ 6 ~ Rigg (1958, p. 94-95) 

(Meridian) (26-4E) 

309 Rifle SE! sec. 9, (26-4E) 9 

310 Rifle SW:!: sec. 17, (26-4E) 37 

311 Mukilteo NH sec. 18, (26-4E) 5 

312 Greenwood NE! sec. 18, {26-4E) 5 

313 Rifle NE! sec. 20 and NW.\ sec. 16 
21, (26-4E) 

314 Rifle SW! sec. 21, (26-4E) 5 

315 Rifle SE! sec. 24, (26-4E); SWi sec. 
19, (26-5E) 

19 

316 Carbondale SW:! sec. 27, (2~E) 14 

317 Carbondale SE:! sec. 28 and NE! sec. 33, 
(2~E) 

8 

318 Rifle NE.\ sec . 29, (26-4E) 11 

319 Rifle S! sec. 29, (26-4E} 26 

320 Rifle NWi sec. 32, (26-4E) 22 

321 Carbondale NWi sec. 32, (26-4E) 13 

322 Rifle SW{ sec. 3, (26-5E) 8 

323 Rifle Wi sec. 4, (26-SE) 64 

(See footnotes at end of table, p. 98.) 
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TABLE 23 .- Summary of peat bogs in King County, Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness- Continued 

Approximote acreoge Maximum thickness 
Bog !/ Tyte of peat 21 Location:!/ 

(feet) References 
no. or og name -

Sphagnum Fibrous Sphagnum Fibrous 

324 Rifle ond Carbondale NE! sec. 15, (26-5E) 105 

325 Rifle and Corbondole W! sec, 23, (26-5E) 64 

326 Rifle SW! sec. 33, (26-5E) 4 

327 Rifle 
(Aries Form) 

SE! sec. 34, (26-5E) 54 3 Rigg (1958, p. 78-79) 

328 Mukilteo NW:! sec. 36, (26-5E) 9 

329 Rifle SW:! sec, 1 , (26-6E) 32 

330 Rifle NH sec. 2, (26-6E) 8 

331 Rifle Net sec. 2, (26-6E) 4 

332 Rifle ~ sec. 2 and NE! sec. 11, 
(26-6E) 

115 

333 Rifle W-! sec. 5, (26-6E) 21 

334 Rifle SE! sec. 5, (26-6E) 7 

335 Mukilteo and Rifle NW! sec. 5, (26-6E) 23 7 14 Rigg (1958, p. 87) 
(Porodise lake No. 1) 

336 Rifle NW! sec. 7, (26-6E) 20 

337 Rifle and Mukilteo SE! sec. 12* (26-5E); SW:! sec. 85 5 15 Rigg (1958, p. 74-75) 
{CoUoge lake No. l) 7 and NW sec. 18, (26-6E) 

338 Rifle SE:! sec. 7, (26-6E) 5 

339 Rifle SE! sec. 7, (26-6E) 8 

340 Mukilteo and Rifle E! sec. 8 and W! sec. 9, 
(26-6E) 

14 

341 Rifle S! sec, 11 and N! sec. 14, 
(26-6E) 

51 

342 Rifle SE! sec. 15 and Wt sec. 14, 104 
(26-6E) 

343 Rifle W! sec. 15, (26-6E) 16 

344 Greenwood E! sec. 18 and W-! sec . 17, 34 5 3 Rigg (1958, p. 75-76) 
(Cottoge Lake No. 2) (26-6E) 

345 Rifle SW! sec. 18 and NW;l-sec. 19, 23 
(26-6E) 

346 Mukilteo and Rifle SW! sec. 20, (26-6E) 26 

347 Rifle SW! sec. 22, (26-6E) 20 

348 Rifle SW:! sec. 27, (26-6E) 11 

349 Rifle SE! sec. 28, (26-6E) 15 

350 Rifle SW:i sec. 30, (26-6E) 9 

351 Rifle NW! sec. 34, (26- 6E) 17 

352 Greenwood Set sec. 34, (26-6E) 14 

353 Greenwood N! sec. 3, (26-7E) 8 

354 Mukilteo NE! sec. 4, (26-7E) 6 

355 Rifle S, sec. 5, (26-7E) 4 

356 Rifle NH sec. 6, (26-7E) 22 

357 Rifle NE! sec. 8, (26-7E) 167 

358 Rifle SE! sec. 8, (26-7E) 6 

359 Rifle SE! sec. 8, (26-7E) 5 

360 Mukilteo S, sec. 1 and N! sec. 12, 25 
(26-7E) 

361 Rifle S, sec. 14, (26-7E} 19 

(See footnotes at end of table, p. 98 . ) 
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TABLE 23.- Summary of peat bogs in King County, Washington, showing type of peat, location of bog, 

number of acres covered by the bog, and maximum thickness- Continued 

Bog 1/ 
no. -

Type of peat 2/ 
or bog name - LocotianY 

362 Mukilteo SW! sec. 14 and NW! sec. 23, 
(26-7E) 

363 Greenwood M sec. 15, (26-7E) 

364 Greenwood NE! sec. 18, (26-7E) 

365 Rifle Sei sec. 16, SW! sec. 15, and 
W! sec. 22, (26-7E) 

366 Mukilteo NU sec. 22, (26-7E) 

367 Greenwood Nei sec. 23, (26-7E) 

368 Greenwood SE! sec. 23 and NE-! sec. 26, 
(26-7E) 

369 Greenwood SW! sec. 24, (26-7E) 

370 Rifle Nei sec. 25, (26-7E) 

371 Rifle SW! sec. 25 and NW-! sec. 
36, (26-7E) 

372 Greenwood W! sec. 25, (26-7E) 

373 Greenwood NH sec. 26, (26-7E) 

374 Rifle S, sec . 26, (26-7E) 
(Loke Joy) 

375 Greenwood NE! sec. 27, (26-7E) 

376 Greenwood E, sec. 27, (26-7E) 

377 Rifle SW! sec. 29, (26-7E) 

378 Rifle SE-! sec. 33, (26-7E) 

379 Rifle NW! sec. 35, (26-7E) 

380 Greenwood NE-! sec. 36, (26-7E) 
(Moss Lake) 

381 Rifle S, sec. 28 and M sec. 33, 
(26-8E) 

Total 

Total peat moss acreage 

!/ Bog numbers correspond to map numbers on Plate 2. 

;1 Greenwood, Rifle, Mukilteo, and Corbondale are types of 
peat described by Poulson and others (1952, p. 22) ond also discussed on 
poge 87 of th is ref'Ort. Names enclosed in porentheses are those u>ed for 
the bogs by Rigg (1958); he described these bogs on pages 69-95 of his 
report. All peat deposits listed are shown on the Soi I Map of King County 
(Poulson and others, 1952) . 

Approximate acreage Maximum thickness 
(feet) References 

Sphognum Fibrous Sphagnum Fibrous 

11 

5 

6 

64 

6 

6 

11 

9 

5 

13 

8 

6 

6 1 16 Rigg (1958, p. 93-94) 

9 

6 

5 

9 

9 

42 8 3 Rigg (1958, p. 81) 

33 

906 11,544 

12,450 

V Locations by legal land descriptions are abbreviated; for 
exomple, NE-! sec. 15, (23-5E), which written in full would be north
east quarter of section 15, township 23 north, range 5 east, Willomette 
meridian, and base. 
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Sand and Grave I 

Sand and gravel is presently (1969) the largest mineral 

industry in King County. Between 1919 and 1969, pro

duction of sand and gravel in the county was 80,209,000 

tons, valued at $64,411,000; of this total, 82 percent had 

been produced since 1945 (the end of World War II). Pro

duction has increased, except for minor setbacks, since 

1934, when only 106,863 tons, valued at $80,579, was 

produced . Peak production was in 1965, when 5,937,000 

tons, va I ued at $6,000,000, was produced . Figure 46 

graphically compares King County's population with the 

county's production and value of sand and gravel from 191 9 

to 1969 . 

Most of the sand and gravel is mined from Vashon 

outwash gravels of Pleistocene age; however, some material 

is taken from gravel bars along streams. All pits that have 

Millions 

been developed in outwash gravels are in the Puget Lowlands 

part of the county. Gravel from stream bars is removed on 

a seasonal basis, and from time to time the operators move 

to new gravel bars . This type of operation is limited 

mostly to the eastern part of the Puget Lowlands and to the 

foothi Ifs of the Cascade Mountains. 

Areas shown as Qo on Plate 1 are composed primarily 

of sorted and stratified material deposited by outwash 

streams flowing out of the Vashon ice sheet during advance 

and retreat. The outwash sands and gravels contain a pre

dominance of rocks that came from the north (North Cas

cades and Canada), although local Cascade Mountain 

material is commonly associated with it in the major river 

valleys. 

The advance outwash is discontinuously scattered 

over the western part of the county and usually is overlain 

by a ti II sheet. The outwash consists mostly of sand and 
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100 GEOLOGY AND MINERAL RESOURCES OF KING COUNTY, WASH INGTON 

grovel, but includes some silt and cloy lenses. Mullineaux 

(1961a, p. 109) reports that in the Renton-Auburn-Black 

Diamond area the thickness is highly variable, but is gen

erally less than 50 feet and probably overages no more than 

20 to 30 feet, The advance outwosh is on unoxidized 

pebble-cobble grovel and pebbly sand. It is usually harder 

and more compact than the recessional outwosh, and not as 

well stratified. 

The recessional outwosh occurs both as brood exten

sive deposits and as small, scattered, isolated ones. The 

recessional outwosh grovels are fairly well sorted and usually 

ore distinctly stratified. They are unweathered and only 

loosely compacted . They were deposited in komes, kome 

terraces, valley trains, deltas, and outwash plains . 

Areas shown as Qa on Plate 1 are composed mostly 

of unconsolidated alluvial silt, sand, and gravels, includ

ing some clay, and are associated with streams . This type 

of deposit is usually not very large, but the gravels ore 

usually fresh and unoxidized. 

Mining and beneficiation of sand and grovel in King 

County is not an e laborote operation. The sand and grove I 

is excavated by using power shovels and front- end loaders, 

and is moved to washing plants on conveyer belts and dump 

trucks . At most deposits the unwashed material is hauled 

on ly a short distance to the washer, but from a few deposits 

it is hauled several miles. Processing plants generally con

sist of a washing plant, primary jaw crusher and secondary 

roll or cone crushers, multiple deck vibratory screens, and 

spiral classifiers. 

Individual sand and gravel pits are not discussed 

herein, but the producing pits are shown on Plate 2. The 

areas shown as Qo and Qa on the geologic map (Plate 1) 

have a potential for including deposits from which sand and 

gravel cou ld be produced, provided the areas have not been 

covered by urban development or restricted by zoning. 

Figures 47 to 64, inclusive, show the distribution of Qo 

and Qa by township for parts of the county where urban

ization hos not completely precluded the possibility of 

developing a new property. 

Detailed information about surficial deposits in which 

sand and grovel may occur is contained in reports by the 

following authors, who are listed in the bibliography: 

Author 

Anderson, C . A . (J 965) 

Bretz (1913) 

Crande 11 and Gard (1959) 

Crandell (1963) 

Curran (1965) 

Garling, Molenaor, and 
others (1965) 

Gence (1934) 

Gower and Wanek (1963) 

Knol I (1967) 

Liesch and others (1963) 

Luzier (1969) 

Mu 11 i neoux (19650, 1965b, 
1965c) 

Stark and Mullineaux (1950) 

Vine (1962a) 

Area covered by report 

Foll City area 

Puget l ow lands 

Buckley quadrangle 

lake Topps quadrangle 

Issaquah area 

Vashon and Moury Islands 

Western King County 

Cumberland quadrangle 

Tolt River area 

Northwestern King County 

Southwestern King County 

Auburn, Block Diamond, 
and Renton quadrangles 

City of Seattle 

Maple Volley and Hobart 
quadrangles 

Waldron (1961b, 1962, 1967) Poverty Boy, Des Moines, 
and Duwamish Head 
quadrangles 

Waldron and others (1962) 

Warren and others (1945) 

Seattle vicinity 

Newcastle-Green River 
area 
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FIGURE 47.- Photo-mop showing distribution of units that may contain commercial quantities of sand and grovel 
in T. 26 N., R. 5 E. , King County, Washington. 
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SCALE APPROXIMATELY 1:60,000 
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unconsolidated silt, 
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volley fill 
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outwosh, mode up primarily 
of silt, sand, and grovel 

T. 26 N. , R.6 E. 

Geology from Liesch and others, 1963 

FIGURE 48. - Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 26 N . , R. 6 E., King County, Washington. 
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SAND AND GRAVEL 
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of silt, sand, and grovel 

T. 25 N., R.6 E. 

Geology from Liesch ond others, 1963 

FIGURE 49.- Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 25 N., R. 6 E., King County, Washington. 
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SCALE APPROXIMATELY 1:60,000 
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T. 25 N., R.7 E. 

Geology from Liesch ond others, 1963 

! 
l 

FIGURE 50.- Photo-mop showing distribution of units that may contain commercial quantities of sand and grovel 
in T. 25 N . , R. 7 E. , King County, Washington. 



SAND AND GRAVEL 

SCALE APPROXIMATELY 1:60,000 

EXPLANATION 

Unconsolidated silt, 
sond, and gravel 
valley fill 

Advance and recessional 
outwash,made up primarily 
of silt, sand, and grovel 

T. 24 N., R.6 E. 

Geology from Liesch ond others, 1963 

t 
-N-
j 

FIGURE 51 .- Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 24 N., R. 6 E., King County, Washington. 
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GEOLOGY AND MINERAL RESOURCES OF KING COUNTY, WASHINGTON 

SCALE APPROXIMATELY 1:60,000 

EXPLANATION 

Unconsolidated silt, 
sand, and grovel 
volley fill 

Advance and recessional 
outwosh, mode up primarily 
of silt, sand, and grovel 

T. 24 N., R.7 E. 

Geology from Liesch ond others, 1963 
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FIGURE 52.- Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 24 N., R. 7 E., King County, Washington. 



SAND AND GRAVEL 

SCALE APPROXIMATELY 1:60,000 

EXPLANATION 

Unconsolidated silt, 
sand, and grovel 
volley fi II 

Advance and recessional 
outwosh, mode up primorily 
of silt, sand, and grovel 

Debris of moss flowoge 
and block slides 

T 23 N., R.3 E. 

Vashon Island geology from Garling and others, 1965 
Mainland geology from Luzier, 1969 

FIGURE 53. - Photo- map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 23 N., R. 3 E., King County, Washington . 
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FIGURE 54. - Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 23 N . , R. 5 E., King County, Washington. 
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SCALE APPROXIMATELY 1:60,000 

EXPLANATION 

Unconsolidated silt, 
sand, and grovel 
volley fill 
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of silt, sand, and grovel 

Debris of moss flowoge 
and block slides 

T. 23N., R.6 E. 

Geology from Luzier, 1969 

FIGURE 55.- Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 23 N . , R. 6 E., King County, Washington. 

109 



110 

~ 
~ 

GEOLOGY AND MINERAL RESOURCES OF KING COUNTY, WASHINGTON 

SCALE APPROXIMATELY 1:60,000 

EXPLANATION 

Advance and recessional 
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FIGURE 56. - Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 22 N., R. 3 E., King County, Washington. 
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FIGURE 57 .- Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 22 N . , R. 4 E. , King County, Washington . 
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SCALE APPROXIMATELY 1:60,000 
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FIGURE 58.- Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 22 N., R. 5 E., King County, Washington . 
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FIGURE 59.- Photo-map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 22 N., R. 6 E., King County, Washington. 
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SCALE APPROXIMATELY 1:60,000 
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FIGURE 60. - Photo- map showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 21 N., R. 5 E., King County, Washington. 
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FIGURE 61 . - Photo-mop showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 21 N., R. 6 E., King County, Washington. 
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SCALE APPROXIMATELY 1:60,000 
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FIGURE 62.- Photo-map showing distribution of units that may contain commercial quantities of sand and grovel 
in T. 21 N . , R. 7 E., King County, Washington. 
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SAND AND GRAVEL 

SCALE APPROXIMATELY J:60,000 
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sand, and grovel 
volley fill 
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of silt, sand, and grovel 

T 20 N., R.6 E. 

Geology from Luzier, 1969 

FIGURE 63.- Photo-mop showing distribution of units that may contain commercial quantities of sand and gravel 
in T. 20 N., R. 6 E., King County, Washington . 
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SCALE APPROXIMATELY 1:60,000 
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FIGURE 64.- Photo-map showing distribution of units that may con ta in commercial quantities of sand and gravel 

in T. 20 N., R. 7 E. , King County, Washington. 



SILICA 11 9 

Si Ii ca 

Many silica deposits occur in King County; however, 

most of them are e ither of low grade or are too small to 

warrant much attention. 

Wilson and others (1942, p. 28-37), report on 35 

samples taken from rock they consider likely sources of 

silica. The results of their work are summarized in Table 

24. The only deposits that are described in this report ore 

those that were operating in 1969. 

Silica Sand 

Smith Bros . Silica Sand Co., Inc., Auburn, is the 

only producer of silica sand in King County . When the 

company started in 1940, sand was token from an exposure 

of the Hammer Bluff Formation, along the Green River 

about l O miles east of Auburn. The processing plant was 

at that site until 1969, then was re located near Rovensdale. 

FIGURE 65. - Smith Bros. Silica Sand Co., Inc. 
processing plant at Ravensdole, King County, 
Washington . Plant scrubs and dries sand. 

The Hammer Bluff deposit was depleted in 1960, and a new 

source of raw material was found in a deeply weathered 

sand unit of the Puget Group. This deposit, in the SE} NWk 

sec. 30, T. 21 N., R. 7 E., near the old town of Franklin, 

was worked out in 1969. Analyses of the sand by the U.S. 

Geological Survey showed 89 percent sand, 11 percent si It, 

and 2 percent clay . The clay mineral appeared to be 

chiefly kaolinite. The sand fraction contained about 68 
percent quartz, 30 percent feldspar, and 2 percent rock 

fragments. The operator reports the following analysis of 

the sand after washing: 

Percent 

Si02 . . . . . . . . . . . . . . . . . . . . . . . . 89 to 91 

Al 2o3 . . . . . . . . . . . . . . . . . . . . . . . 4 to 6 

Fe2o3 and FeO • . • . . . .. . . . . . . . 0.06 to 3.0 

K20 and Na20 . . . . . . . . . . . . . . . 2 to 4 

CaO 

MgO 

Loss on ignition 

0 

0 

0,5 to 0.8 

Surprisingly, the sand from this pit that is the 

whitest usually contains too much iron to be used in 

making glass; the iron is present in the form of siderite. 

In examining the pit, it was discovered that the high

siderite material is distributed as uneven-shaped, randomly 

located gobs throughout the pit. The reason for the 

siderite accumulation or deposition is not apparent. 

A new sand pit has been opened by Smith Bros. 

Silica Sand Co. near Ravensdale, in the NW! sec. 1, 

T. 21 N., R. 6 E. The sand is suitable for producing 

amber glass, to which use it is currently being put by the 

Northwestern Glass Company, in Seattle. A petrographic 

analysis of a washed sand sample from the Ravensdale pit 

showed: 

Percent 

Quartz . . . • . • • . . . . • • . . . . . . . • . . 68 . 8 

Orthoclase ............ .. ...... 14.8 

Al bite . . . • . . . . . . • • . . . . . . . . . . . . 11 .5 

Muscovite ...• . •.• ..... .... . .•. 

Kaolinite 

Goethite 

2. 3 

2.4 

0.3 

The deposit is in a deeply weathered sandstone bed 

in the Puget Group, and is between the Dale No . 4 coal

bed and an unnamed seam above the Dale. 



TABLE 24.-Chemical analyses, percentage of clay, pyrometric cone equivalents, and mineral constituents of sand samples from Ki ng County, Washington 

[Modified from Table 7, Wilson, Skinner, and Couch, 1942] 

Mineral constituents, percent* 

Location 
Chemical analysis, percent* 

Sample I (Section, Town- Clay P.C.E., Feldspar Horn- Iran 
no. percent cone* b lende 

ship, and Range) Quartz 

Fresh I Turbid 
Chlorite Mica min-

lgn. + 
Si02 Fe2o3 

Al2o3 loss 
augite erals 

King l 16, (23-5E) 71.9 4.1 14.2 13 12 56 l 23 8 4 1 . . . . . . .......... 
King 2 29, (23-6E) 78.7 2.2 . . . . . . . . . . . . . 13 18 65 11 19 2 ...... .... 2 1 

King 3 29, (23-6E) 63 16- 48 18 8 10 6 4 3 ....... . . . . . . 
King 4 29, (23-6E) 74.1 1.8 . . . . . . . . . . . . . . 15 . ... ... . . . . . . . . . . . . . . . . . . . . . . . .......... . ... ... . ...... 
King 5 29, (23-6E~ 77.1 2.1 10.8 13 16 56 7 27 1 1 2 4 ...... 
King 6 7, 18, (21-7E . . . . . . . 1.34 . . . . . . . . . . . . . 17 1st . . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . ....... 
King 7, 28, (21-6E) 93.3 .1 4.5 6 18 82 4 11 2 1 . . . . . . .......... . . . . . . . . . . 

tap 
King 7, 28, (21-6E) 90.7 .. . . . . . . . .. . . . ...... 29 18 . ...... . . . . . . . . . . .. . . . . . . . . . . . . ......... . ...... . . . . . . . 

bottom 
King 8 28, (21-6E) 97.2 .1 54 30 . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . . . 
King 9 28, (21-6E) 87.6 .9 . . . . . . . . . . . . . 49 23 . . . . . . . . . . . . . . . . . . . . . . . . .... ...... . . . .... .. ..... . ...... 
King 10 28, (21-6E) 79.1 .8 . . . . . . . . . . . . . 38 20-23 . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 
King 11 28, (21-6E) . . . . . . . . . . . . . . ....... 12 . . . . . . . . .. ... . ...... . . . . . . . . .. . . . . . . . . . . . . . . . . . ....... 
King 12 28, (21-6E) 65.8 8.9 ...... 36 6 34 6 14 21 10 ....... 4 

King 13 27, (21-6E) 81.2 .17 10.1 1.4 19 19 . . . .. . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 
King 14 27, (21-6E) . . . . . . 2.00 . . . . . . . . . . . . . 19 18 . . . . . . . . . . . . . . . . . . . . . ......... . ......... . ...... . . . . . . . 
King 15 14, (21-6E) . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . 12 . . . . . . . ... ... . . . . . . . . . . .. . . . . . . ......... . . . . . . . . . . . . . . 
King 16 14, (21-6E) . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 8 . . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . . . . . 
King 17 17, (21-7E) . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 
King 18 17, (21-7E) . . . . . . . . . . . . . . . . . . . . . ..... . ....... 14 . .. . . . . . . . . . . . ...... . ......... . ......... ....... . . . . . . . 
King 19 8, (21-7E) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8- . . . . . . . . ..... . ...... . . . . . . . . . . . ......... . . . . . . . . ...... 
King 20 18, (21-7E~ ....... . . . . . . . . . . . . . . 7 46 14 31 6 . ........ .. 1 1 

King 21 28, (21-7E 86.3 .7 ....... . . . . . . . . . . . . . . 12 . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
King 22 32, (24-6E) 74. l 1.4 . . . . . .. . . . . . . . . . . . .. . . 8- . ...... . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . ....... - .... .. 
King 23 31 , 32, (24-6E) 68.3 2 . 1 . . . . . . . . . . . . . . . . . . . . . 16 39 31 21 7 . .......... 1 ....... 
King 24 31, 32, (24-6E) 58.3 5.3 . . . . . . . . . . . . . . . . . . . . . 5+ . . . . . . . .. . . . . . .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 
King 25 26, (24-6E) 83.0 .7 72 16 60 16 16 4 1 2 . . . . . . . . . . . . . .. ... .. 
King 26 19, ?3-5E) 88.8 .11 ....... . . . . . . 16 23 67 8 16 3 1 3 ....... 
King 27 19, 23-5E) . . . . . . . . . . . . . ....... . . . . . . . ....... 12 . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 
King 28 19, (23-5E) . . . . . . . . . . . . . . ..... .. 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . ...... . ...... 
King 29 1, (19-7E) 90.1 .5 . . . . . . . . . . . . . . . . . . . . . 32-33 76 13 6 2 .......... 2 . ... ... 
King 30 5, (22-11 E) 79.2 1.8 . . . . . . . . . . . . . ........ 10 51 5 35 3 2 1 

King 31 5, (22-11 E) 79.6 4.2 10 
I . . . . . . . . . . . . . ........ . .. .. .. . ..... . ...... . . . . . . . . . . . . . . . . . . . . 

: : : : : : i 
...... ·, 

King 32 25, (26-11 E) 66.0 3.4 . . . . . . . . . . . . . . ....... 5+ . ........ . . . . . . . . . . . . ...... 
King 33 25, (26-11 E) . . . . . . . . . . . . . . ....... 5+ 47 3 28 11 5 .. .... J ....... 
King 34 Swauk Formation 55.0 5.3 . . . . . . . . . . . . . . ....... 6 . . . . . . . . . . . . . . ...... . ......... . . . . . . . . . . . ...... . . . . . . . 
King 35 29, (24-4E) 61.3 4.7 . . . . . . . . . . . . . . .... ... <1 0 36 16 13 17 12 2 ...... . 
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Silica Rock 

Only one silica rock quarry, the old Denny-Renton 

quarry, is currently (1969) being operated in King County. 

The rock is being used, not for its silica content, but for 

its color, in making facing chips . The quarry is near the 

FIGURE 66.-Denny- Renton silica quarry, in King 
County, Washington . Purest rock is in 
center of quarry . Dark color of rock at 
right and left edges of quarry is caused by 
oxidation of iron, 

center of sec. 1, T. 19 N., R. 8 E., on the Stink Lake 

road about 0 . 6 miles from its junction with U.S. Highway 

410. The property be longs to the Weyerhaeuser Timber 

Company, of Tacoma, and is operated by Manufacturers 

Mineral Co . , Seattle . 

Sec.1,T.19N.-R.7 E. 
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FIGURE 67. - Plan view of Denny-Renton silica 
quarry, in King County, Washington . 

The quarry is in massive andesite that has been 

bleached and silicified. The silicified rock is very porous, 

and the vugs ore lined with drusy quartz. It is light gray 

on weathered surfaces and cream colored on fresh surfaces . 

The silica deposit stands as a bold knob above the valley 

floor. Wilson and others (1942, p. 36) report that analysis 

of a sample taken from the quarry showed 90. 1 percent 

Si02 and 0 . 5 percent Fe20
3

. Hodge {1938a, p. 22) 

reports on analysis showing 97 .52 percent Si 0 2 , 0.41 per

cent Fe
2
o

3
, 2 . 05 percent Al2o3, 0.03 percent CaO, 

and 0 . 23 percent loss on ignition . 

Similar si licified zones occur in the vicinity of the 

Denny-Renton quarry and should be checked more thor

oughly to determine their size, silica content, color of 

rock, and other important characteristics . These ore the 

same silicified zones that are associated with the alunite 

deposits. 

Stone 

Basalt, andesite, granodiorite, and diorite are the 

only rocks, other than sil ica, that are currently (1969) 

being quarried in King County. Sandstone and marble 

have been quarried in the past, but no production has been 

recorded in recent years (Moen, 1967). Only crushed and 

broken stone is currently produced in the county, and it is 

used for ri prop, crushed rock, chicken grit, rubble, and 

landscape rock. In the past, dimension stone has also been 

produced, but the total production amounted to less than 

2,000 tons, having an estimated value of $20,000. From 

1919 to 1964, total production from the county of all types 

of stone, from all sources, is estimated to be 19,368,000 

tons, va I ued at $25,970, 000 . 

Most of the stone produced in urban areas of the 

county is fairly soft, a property that limits the number of 

purposes for which it can be used. The best rock is situ

ated along the foothills of, and in, the Cascade Mountains, 

and, except for special purposes, is usually beyond the 

present limits of economic transportation to the consumer 

areas. Rocks produced from the Puget Lowf ands are almost 

all volcanic in origin. Granodiorite, produced from the 

Cascade Mountains in the eastern part of the county, is 
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EXPLANATION 

I. Boring quarry 
2. Skykomish quarry 

3. Foll City quarry 

4 . Riverton quarry 

5. Block River quarry 

6. Sunset quarry 

7. Raging River quarry 
8. Everly quarry 

9. Marenakos quarry 

10. Veazey quarry 
II. 416 quarry 
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FIGURE 68. - Commercial rock quarries in King County, Washington, that were active during 1969. 

suitable for almost every use, but because it is so far from 

the market area, its uses are limited to specialty products 

such as poultry grit, large riprap, and special landscaping 

stone. 

Baring quarry . - The Baring quarry is at Baring, in 

the NE!NW;t sec. 2, T. 26 N., R. 10 E. It is owned and 

operated by Hemphill Brothers, Inc . , of Seattle. Quartz 

diorite from the quarry is crushed to make poultry grit. 

Two quarries have been operated on this property. 

The upper quarry was abandoned when the face was ad

vanced into an altered zone. Only the lower quarry is 

being operated at the present time (1969). The rock is 

massive and has characteristic blocky jointing . The size 

of material taken from the quarry is control led by shot 

ho le d istribution. Shot holes are on about 20- to 30-

inch centers . 

The mill is almost entirely gravity feed, and is 

capable of producing grit in four sizes . 

Black River quarry.-The Black River quarry is in 

the ~SE! sec . 14, T. 23 N., R. 4 E., in south Seattle 

along the Chicago, Milwaukee, St. Paul and Pacific 

Rai lway tracks between Renton and Tukwila. It is owned 

and operated by the Black River Quarry, Inc . , of Seattle. 

At the present time (1969) the quarry produces crushed 

rock, riprap, and landscape rock. The capacity of the 

crushing plant is 3,000 tons per shift. 

The quarry is in black basalt(?}, some of which is 

too soft for most uses . Several fault planes that have 

served as channelways for ascending hydrothermal solutions 

have been exposed in the quarry faces . Alteration is most 

severe next to the fau I ts, and decreases outward . The 

best material is obtained from the northern part of the 

quarry, where the rock is a fairly hard and reasonably 

tough breccia . In the southern part of the quarry the 

rock has been subjected to so much alteration and deep 

weathering that it is soft and of little value. Jointing 

is random and irregular and, as a result, rock in various 

sizes, from 4- to 5-foot blocks down to that suitab le for 

crusher feed, is readily available. 

The quarry is currently (J 969} being worked on six 

levels. The shallow glacial overburden that covers the 

rock is pushed aside by dozer and does not present a re

moval problem . 
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Scale approximately 1 inch = 2,000 feet 

FIGURE 69.-Aerial view of Black River and Riverton quarries near Tukwila, King County, Washington . 

Everly quarry. -The Everly quarry is in a bedrock 

knob that stands about 120 feet above the valley floor in 

the SW;a-NE:a- sec. 5, T. 23 N., R. 8 E. It is about 1 .5 

miles northwest of North Bend and is adjacent to the 

Great Northern Railway tracks and the paved road that 

connects U. S. Highway 10 with State Highway 203 and 

Snoqua~mie . The property is owned by Alberg & Associ

ates, Inc., of Seattle. The quarry has been operated by 

lease arrangements with contractors. Rock from the quarry 

has been used chiefly for riprap and rubble. 

The quarry is in fine-grained black basalt that has 

been intruded by coarse-grained gray diorite. In some 

parts of the quarry the basalt and diorite have been deeply 

altered and are quite soft and crumbly. Metamorphic 

minerals (garnet and epidote}, as well as a small amount 

of malachite, are present in the diorite . 

Sheared basalt in the northwest part of the quarry 

has abundant slickensided surfaces. When struck with a 

hammer, the sheared basalt tends to break along joints into 

fist-size pieces. Material adjacent to the sheared basalt 

breaks with a slightly conchoidal fracture, but is not very 

tough. Along the southeast face of the knob the basalt is 

tougher because of less shearing. In both the northwest 
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and northeast ports of the quarry, loose rock varies in size 

from a few inches to 4 feet in diameter. 

Diorite is in contact with hornfels on the southwest 

part of the knob. The contact appears to trend east to 

southeast, the diorite being on the south side. Most of 

the diorite is hard, massive, and tough. At the south end 

of the quarry face it has been altered and breaks down 

very easily. The fresh material breaks out in medium-

size blocks (2 to 3 feet in diameter) . Only about 50 feet 

of diorite has been exposed across the face of the quarry. 

Because the diorite is limited on the north by the contact 

with the basalt, and on the south it has been altered, there 

probably is not a very large tonnage of good material left 

in this part of the quarry; a few properly placed dri 11 holes 

wou ld readily determine the extent of the diorite. Only 

a thin layer of overburden covers the bedrock at the quarry 

site . 

FIGURE 70.- Jointing in basalt of the Fall City stone 
quarry, in King County, Washington. 

Fall City quarry. - The Fall City quarry is in a small 

bedrock knob that protrudes from the valley floor in the 

SW-!SW-! sec. 14, T. 24 N., R. 7 E. , about half a mile 

southeast of Fall City . It is owned by Willis Campbell, of 

Fall City, and operated by Louis Muth, of Everett. Rock 

is produced from the quarry intermittently; there are no 

permanent processing faci Ii ties G>n the property. 

The rock is a fine-groined, dense, hard, slightly 

brittle basalt porphyry. It breaks with a conchoidal frac

ture and has fair columnar jointing. The most distinctive 

jointing is horizontal and normal to the columnar jointing, 

which characteristic makes the rock a natural flagstone. 

The slabs, formed by the horizontal jointing, range from l 

inch to 2 feet in thickness . The rock is homogeneous 

throughout the quarry, except for a few places where it 

appears to be a I tered . 

The rock appears to be well suited for rockery and 

decorative use. The size of the fragments in the quarry 

would also make them excellent for crusher feed. The 

quarry is fairly small, having only about 175,000 tons of 

rock in place. 

Two working levels have been developed in the 

quarry- one at the base of the hi II, and the other near 

the top. 

416 quarry.-The 416 quarry is about 1.5 miles 

northeast of Enumclaw, in the NEaNE-! sec . 13, T. 20 N., 

R. 6 E. The quarry is at the north end of Mount Forest, 

FIGURE 71.-416 quarry, near Enumclaw, King 
County, Washington. Face is 180 feet 
high. 
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o 350-foot-high bedrock moss that stands isolated on the 

glociol plain . The quarry is owned by S. S. Stephenson, 

of Enumclaw, and is leased by Louis Muth, of Everett. 

The rock is a dense, brittle, fine-grained, s lightly 

porphyritic andesite that breaks with a conchoidal fracture. 

Columnar-jointed rock is exposed in the quarry, but most 

of the andesite is massive ond is cut by joints of random 

orientation. The columns are tilted to the southeast. The 

quarry has three levels along a 300-foot face. The lower, 

or main, face hos been advanced about 50 feet since the 

quarry was opened in 1949. The diameter of most of the 

material is between l and 2 feet, but that of the largest 

blocks is about 6 feet . There is no overburden to contend 

with. Room for crushing equipment is ample, but there is 

no space for stockpiles. Reserves in this quarry are esti

mated to be more than 4 mi II ion tons. 

Raging River Quarry. - The Raging River quarry is 

along the west valley wall of the Raging River in the NW! 

SW! sec. 22, T. 24 N., R. 7 E., about l .5 mi Jes south

west of Fall City. The quarry is owned and operated inter

mittently by Howard Carlin, of Preston . Most of the rock 

produced from the quarry has been used for riprap and land

scaping . 

The quarry exposes three beds that strike N. 20° W. 

and dip 60° NE. The best rock, a dark andesite flow brec

cia, has been stripped from the face for about 200 feet, 

leaving a dip slope of underlying rock exposed. Beneath 

the breccia, which is about 40 feet thick, is about 5 feet 

of mudstone underlain by a soft dark volcanic rock. 

Jointing in the upper breccia is random and not very 

closely spaced. Stone as much as 5 feet in diameter has 

been taken from the quarry. The stone is not very hard or 

tough, but material that hos been exposed to the elements 

for several years does not seem to have been much affected 

by weathering. The quarry has been opened along a 400-

foot face that is about 100 feet high. Unless better rock is 

found beneath the lower breccia, the reserves in this quarry 

are small. 

Riverton quarry . - The Riverton quarry is owned and 
operated by the Riverton Division of Lockheed Shipbuilding 

and Construction Co., Seattle. It is in the NE!SW:! sec. 

l 0, T. 23 N., R. 4 E., on the west bank of the Duwamish 

River just east of Allentown (Fig . 69, on p . 123). Oper
ation of the quarry was begun in 1930. 

The quarry is in soft dark-gray basalt that is well 

jointed and, in some places, occurs in columns about 2 

feet in diameter. Apparently, this quarry is in a bedrock 

remnant that stood above the valley floor and was partly 

covered by glacial drift during the ice age. 

The rock is porphyritic and contains zeolites that 

weather out after short exposure to the elements; in some 

areas it contains finely disseminated pyrite. The largest 

rocks are about 3 feet in diameter . 

Of the several working levels, the lowest is below 

the grade of the highway on the quarry's eastern border. 

The quarry has permanent crushing foci lities and pro

duces crushed rock, landscape rock, and rubble. At the 

present production rate, an estimated 1,200 tons per day, 

the quarry's rock supply should last from 5 to 7 years. 

Skykomish quarry. - The Skykomish quarry is in the 

NE! sec. 28, T. 26 N ., R. 11 E., and has a floor eleva

tion of about 900 feet above sea I eve I • The quarry is 

owned by Arthur D. Friends, of Skykomish, and operated 

by Morrison-Knudsen Company, Inc., Seattle, for the 

Great Northern Roi lway Company . All rock from the quarry 

is presently being used by the railroad for riprap . 

The quarry has been dug into the east valley wall of 

the Mi I fer River, and the face has been advanced 75 to 100 

feet over a length of more than 500 feet. A floating track 

in the quarry is moved as the face is advanced. 

FIGURE 72.-Working face of the Skykomish quarry, 
in King County, Washington. Quarry is in 
granodiori te. Quarry is worked only periodi
cally, and broken rock is stockpiled on 
quarry floor . 



126 GEOLOGY AND MINERAL RESOURCES OF KING COUNTY, WASHINGTON 

The rock is granodiorite that is fresh and hard. The 

main joint system trends N. 45° W. and dips 80° SW. The 

average size of quarried fragments is about 2 to 3 feet in 

diameter; the largest pieces are more than 10 feet in diam

eter. 

Sunset quarry.- The Sunset quarry is owned by the 

Northern Pacific Railway Company and operated by Sunset 

Quarries, Inc., of Issaquah. The quarry is in the NW;l

sec. 5, T. 23 N. , R. 6 E., on the east side of the Renton

Issaquah highway. Rubble, crushed rock, and landscape 

rock are produced . 

FIG URE 73. - Sunset !=!Uarry, near Issaquah , King 
County, Wasliington. Quarry is being 
worked on several levels in an andesite 
breccia. 

The quarry is in andesite breccia containing minor 

sandstone. The formation strikes N. 50° W. and dips 40° 

NE. The rock varies in composition and consists of frag

ments from a variety of different volcanic rock types. The 

breccia fragments are fine grained and are predominantly 

dark purple and green in col or. The rock breaks easily 

and is fairly soft. 

Fracturing is random, and most of the rubble in the 

quarry is in the 6- to 12-inch size. Some material as large 

as 3 feet in diameter is produced. Slickenside surfaces are 

common in the quarry face, and some local hydrothermal 
' 
activity has altered the rock to clay. 

The quarry is opened on several levels and is esti

mated to contain more than 10 mi 11 ion tons of rock. 

Veazey quarry . -The Veazey quarry is owned and 

operated by the Northern Pacific Railway Company. 

It is in the HSE;l- sec. 6, T. 20 N., R. 7 E., at the north

west end of Fell Hill, and is about 3.5 miles northeast of 

Enumclaw. It is serviced by a paved road and the Northern 

Pacific Railway. This is not a commercial quarry; its rock 

is used primarily by the Northern Pacific Railway and is 

sold to the County and State highway departments on an 

emergency basis. The quarry co·ntains some of the best rock 

in the county . 

The rock is compact, fine - grained gabbro that weathers 

medium gray to very light brown . On fresh surfaces it is 

dark gray . It is brittle along the edges of fragments and 

breaks with a conchoidal fracture. 

FIGURE 74.-Veazey quarry, near Enumclaw, King 
County, Washington. Columns and jointing, 
which are evident in the right and upper parts 
of quarry, control the upper limit of rock 
size that can be produced from the quarry. 

A l ,000- foot quarry face has been opened along the 

northwest side of Fell Hi II. Material from the quarry seems 

to be coming from a talus slope, but this appearance is the 

result of using too much blasting powder when the quarry 

was shot several years ago. Rock fragments vary in size 

from less than an inch to as much as 7 feet by 15 feet; how

ever, most fragments are between 18 and 30 inches across. 

The quarry face contains columns that are tilted about 

20° from vertical to the southeast. The quarry is 450 feet 

high, and the face has been advanced about 150 feet during 
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the past 17 years. Records indicate that it has been oper- Issaquah, who takes special landscape rock from talus piles 

ated for over 55 years. Reserves on Northern Pacific Roil- in sec. 35, T. 23 N., R. 9 E., along U.S. Highway 10. 

way land are estimated to be about 50 million tons, and The rock is a fine-grained diorite that is hard and fresh . 

total reserves for Fell Hi ll are more than 100 mil lion tons. Most of the material isl to 2 feet in diameter; however, 

Talus quarries . - Rock has been produced from talus some fragments are as much as 10 feet in diameter. This 

slopes in several areas in King County. The most notab le rock brings a premium price from landscapers because it hos 

are the quarries operated by Wi Iii am L. Marenakos, of abundant moss growing on it. 

METALLIC MINERAL DEPOSITS 

Practica lly all the known metallic mineral properties 

in King County were first located during the late 1800's and 

early 1900's. Now most staking activity consists of re

locating old claims and of locating new claims around 

known deposits. During recent years, most major explora

tion programs have been directed toward the finding of 

large low- grade disseminated copper and molybdenum de

posits; comparatively little has been done to develop the 

known precious metal properties. Most of the deposits in 

the county are of the vein type, in which the minerals have 

been deposited along northwest to west- trending joints and 

shears in either Tertiary granitoid rocks or closely associ 

ated extrusive igneous and older metamorphic rocks . Some 

metallic occurrences are in breccia pipes, which vary in 

size from a few feet to several hundred feet in diameter. 

The best known breccia pipes or zones discovered to date 

(1969) ore a long the upper reaches of the Middle Fork of 

the Snoqualmie River . A few high-grade zones in the a rea 

were mined during the early days of min ing in King County, 

but the large ore bodies, now being explored, received very 

little attention unti l about 1960. 

Production of metallic minerals in King County hos 

been limited most ly to gold, copper, and silver; however, 

there has also been some product ion of antimony, mercury, 

lead, and zinc . Total production of metall ic minera ls in 

the county since the turn of the century has been almost 

$235,000, including about $160,000 in gold, $50,000 in 

copper, and $25,000 in si lver. Some meta ll ic minera ls 

were produced before 1900, but no records are available 

as to the amount or value . 

When the examinations of mineral properties for this 

report were being conducted, only a few of the adits were 

found to be accessible . However, staff geo logists of the 

Division of Mines and Geology and its predecessor organi

zations have visited many of these properties while the 

mine workings were still open; therefore, most of the under

ground information presented in the following discussion is 

a compilation of their work . 

Buena V i sta Mining District 

Bear Basin Property 

The Bear Basin property is in the NE! sec. 23, SE! 

sec. 14, SW! sec. 13, and NW:! sec. 24, T. 25 N., R. 

JOE., in the Buena Vista min ing district . Elevations vary 

from about 3,800 feet in the bottom of the basin to above 

5,500 feet at points along the rim {Fig. 87,, on p. 137). 

The property is reached by fo llowing the North Fork 

of the Snoqualmie River road from North Bend for 19.4 

miles to Lennox Creek, then fol lowing the Lennox Creek 

road for 3 miles to where the Bear Basin road branches off 

to the left (east}. In 1966 the Bear Basin road was over

grown with brush, but was passable with a 4-wheel-drive 

vehicle. The property is about 2! miles from the Lennox 

Creek rood- 1 mile of rood, then H miles of trail beyond 

the end of the rood, 

The property is owned by the Bear Basin Mining Co., 

of Bremerton, and consists of 25 unpatented claims, most of 

which a re in the amphitheater-like Bear Basin. Eight odits, 

totaling about 2,000 feet in length, and one open pit hove 

been dug on the claims. The claims originally were stoked 

in February 1905 by L.A. Nelson , .J oseph Brown, and 

A. Loveless. The Snoqualmie Mining Company did most 

of the work on the Bear Basin claims, and some time around 

1917 constructed o small flotation mi II on Bear Creek, be-
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low the Bear Basin camp. The company also installed a 

1 ,500-foot, two-bucket gravity tram from the mi II site to 

the portal of the No. 3 adit. Before the mi II and tram were 

fully utilized, the claims were sold to a Mr. Jones, who 

moved the tram line to the portal of the No. 6 adit . Before 

the tram cou ld be put into operation , the mill burned down 

(about 1934), 

The country rock in Bear Basin is primarily granodio

rite, but the basin contains at least one, and probably more, 

small areas of granite . Mineralization in the basin has 

taken place along shear and alteration zones that trend from 

northwest to west . Alteration of the country rock along the 

zones has left them especially vu lnerable to erosion; thus 

they appear as long topographic depressions . One of the 

largest shear zones trends about N. 55° W. and forms the 

depressions that contain the Bear Lakes. Many of the shears, 

especially those that trend to the northwest, are traceable 

for several miles . 

Two main shear zones and joint sets are mineralized

one strikes essentially west, and the other about N. 45° W. 

The shear zones are generally composed of 2 to 6 inches of 

gouge and 1 to 4 feet of hydrothermally altered rock, all 

of which may contain lenses of sulfide minerals. Minerals 

in the west-trending shears are mangandolomite, ankerite, 

quartz, tetrahedrite, stephanite, stibn ite, sphalerite, 

pyrite, andorite, and stannite, Minerals in the northwest

trending shears are quartz, chalcopyrite, arsenopyrite, 

galena, high-iron sphalerite, and pyrite. The presence of 

the two mineral suites is strong evidence for the occurrence 

of two periods of mineralization in Bear Basin. 

Considerable confusion exists in various private un

publ ished reports as to which claims the adits are on. The 

claim map (Fig. 75) showing the location of the adits was 

prepared by H. L. Bethe I, who surveyed the property in 

1949. 

Al I ad its were driven on shear zones that are reported 

to carry precious metal values, but most of the development 

work has been done on the No. 3, No. 4, No. 5, No. 6, 

No. 7, and No. 8 adits. Because of inadequate informa

tion on the No. 1, No. 2, and No. 8 adits, only the No. 

3, No. 4, No. 5, No. 6, and No . 7 are described below. 

Most of the information presented is from Division of Mines 

and Geology field notes, by M. T, Huntting and C . P. 

Purdy. The No. 3 adit is described by Purdy (1951, p. 85). 

i 
I 

Secs. 13.14,23,ond24, t25N •RIOE. 

0 IOOO 2000 FEET 

FIGURE 75.-Claim map of the Bear Basin claim 
group, King County, Washington. 

No. 3 adit.- The portal of the No. 3 adit is at an 

elevation of about 4,100 feet, and is in the southeast part 

of the basin, about 1,200 feet below the ridge crest. The 

adit has a general strike of about S. 75° E., and follows 

a shear that dips 75° to 80° S. At the porta l the shear zone 

is 4 feet wide, and both the hanging wal I and footwal I have 

horizontal slickensides. The central part of the zone con

sists of altered granodiorite for the first 40 feet of the adit, 

then the zone splits around a horse of slightly altered 

country rock. The two sections of the zone are sepbrated 

by the horse for 50 feet, then they join again to form one 

zone. At this point, 90 feet in from the portal, alteration 

and mineralization are less intense, and the zone is quite 

narrow. Beyond this narrow place, alteration increases 

to a width of about 3 feet, then, at 20 feet from the horse, 

narrows to 1 foot and contains practically no ·sulfides. The 

alteration zone relTIGlins narrow for 65 feet, then widens to 

as much as 4 feet for a short distance, and then tapers to 

about 1 foot. It remains narrow for 175 feet (or to 408 feet 

from the portal), where it is intersected by a 3-inch min

era lized zone striking N. 45° W. and dipping 42° S. From 

this intersection the amount of sulfides increases for about 

10 feet, and then diminishes, even though the alteration 

zone remains fairly wide for another 17 feet . Beyond this, 
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Gronodiorite 

EXPLANATION 

iif/$aoA.lterotion zone showing dip Channel so mple 

1:8) Winze 
ASSAY DATA 

17" Channel sample 
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I I x2 Sample location and number Au 0 .06oz. 

Ag 16.90 oz. 
NE t'4sec. 23, T. 25 N.,R. IOE. 
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< Channel sample Zn 0.13% I S--

Mopped by C. P. P.urdy, 1947 

FIGURE 76. - Sketch map of the Bear Basin Mining Company No. 3 aclit, in King County, Washington . 

the zone narrows to the face, where there is about l foot 

of gouge having little altera tion and few sulfides. About 

40 feet back from the face, where a channel sample was 

taken for assay (results are shown on Fig. 76), the mineral

ized zone has the fol lowing characteristics from hanging 

wall to footwall: 3 inches of gouge, 6 inches of sulfides, 

7 inches of kao li nized granodiorite, and 1 inch of sulfides. 

Ore minerals ore tetrahedrite, stephanite, spha lerite, and 

pyrite . A 2~foot winze was sunk on the south side of the 

adit, 40 feet from the porta l. Mr. Ed Sauers, one of the 

officers of the Bear Basin Mining Co., reported that the 

altera tion zone at the bottom of the winze is 8 feet wide. 

Mr . Souers reported the assays shown in Table 25. 

TABLE 25. - Assays from the Bear Basin Mining Co. 

No . 3 adit, in Bear Basin, King County, Washington!/ 

No.~/ 
Au 

o:/ton Width oz/ton 

l Stringers above winze 0 . 05 11 .80 
2 Grab sample from winze 0. 13 92 . 60 
3 4 feet 0.08 32 . 00 
4 12 inches 0.12 90.50 
5 2 feet 0 . 02 14.30 
6 12 inches 0.03 22 . 60 

! / Assays by the Colorado Assaying Co . 

~/ Numbers correspond to sample numbers on Figure 76. 

No . 6 aclit. - The portal of the No . 6 adit is on the 

north wal l of Bear Basin at an elevation of about 4,350 

feet, and is approximately 2,000 feet N. 15° W. from the 

portal of the No . 3 adit. A crosscut was driven 65 feet 

almost due north into the basin wall, where it intersects a 

narrow gouge zone that strikes N . 64 ° W. At 80 feet from 

the portal, another zone is intersected; this zone strikes 

N. 50° w., dips 80° SW . / and carries l to 4 inches of 

su lfides (pyrite and cha lcopyrite) in the footwa ll . A 335-

foot drift was driven along this seam. In the first 80 feet, 

the drift cuts a series of small west- striking, south- dipping 

fractures that carry pyrite and minor chalcopyrite in a 

quartz gangue. The wal I rock between the fractures has 

been subjected to more intense hydrotherma l alteration 

than has the wal l rock along the northwest- striking seam. 

The seam along which the drift was driven forms the north

east wal l of the adit and contains from 1 to 4 inches of 

sulfides and from 1 to 4 inches of gouge. The wal I rock 

hos undergone only minor alteration . At the face of the 

adit the seam dips 80° SW. 

About 162 fee t from the porta l, a short crosscut in 

the northeast wa ll of the drift affords an excel lent exposure 

of alaskite . The a laskite contains clots of pyrrhotite that 

average about l inch in diameter. At 231 feet from the 

porta l, the contact between the aloskite and the granodio

rite is exposed in the main adit. The contact is sharp, 
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showing little or no gradation, and strikes approximately 

west and dips about 60° S. 

At J 80 feet from the port a I, a crosscut was driven due 

west for 70 feet . Some west-trending sulfide stringers are 

exposed at 35 feet along the crosscut, and a vertical shear 

zone paralleling the main adit is cut at 65 feet. The shear 

zone, which carries sulfides, was drifted on for about 40 

feet. The zone averages 3 to 4 feet in width for the first 

30 feet, then narrows to about 1 • 5 feet at the face. From 

the southwest wall to the northeast wall, where the alter

ation is most intense , the zone is composed of 36 inches of 

kaolinized alaskite, 16 inches of gouge, and 18 inches of 

massive sulfides (pyrite, chalcopyrite, arsenopyrite, galena, 

and high-iron sphalerite) in a quartz gangue. The sulfide 

masses are lenticular, being about 15 feet long and 20 feet 

high . The granodi ori te- a laski te contact is 27 feet back 

from the face of the drift. It strikes N . 45° E. and dips 

35° SE. Quartz lenses that contain pyrite and molybdenite 

are scattered along the contact. 

Secs.14ond 23,T.25N., R.IOE. 
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FIGURE 77. - Sketch map of the Bear Basin Mining 
Company No. 6 and No . 7 adits, in King 
County, Washington . 

No. 7 adit.-The portal of the No. 7 adit is on the 

north side of Bear Basin, at an elevation of about 4,290 

feet, and is about 220 feet southwest of and 60 feet lower 

than the portal of the No. 6 adit. The whole adit is a 

crosscut that trends almost due north for the first 230 feet, 

at which point it cuts a shear zone that strikes N. 65 ° W., 

dips 85° NE . , and is 3.5 feet wide . The zone contains 

a 2- to 3-inch sulfide seam. About 40 feet beyond the 

first zone is a second fault zone that strikes N . 58° W. 

and dips 78° SW . The alteration zone along the fault is 

10 feet wide and carries o few very lean sulfide stringers. 

The full length of the adit is in alaskite. The rock 

exposed in the odit contains abundant clots of sulfides 

(chalcopyrite and pyrite) and quartz that range in size 

from l inch to 6 inches in diameter. 

No. 4 odit. - The No. 4 adit is reported to have 

been driven 400 feet along a west-striking vertical shear . 

No values have been reported from the shear zone. 

No. 5 adit . -The No. 5 adit is reported to have 

been driven 325 feet along a northwest-striking shear 

zone. Values are apparently spotty, and the actual sulfide 

zone rarely exceeds 6 inches in width. 

Dawson prospect. - The Dawson prospect is in the 

northeast corner of the Bear Basin Mining Co. claim group, 

in the NW! sec. 24, T. 25 N., R. 10 E. , at an elevation 

of 5,350 feet. The prospect is within the basin, just below 

the ridge crest. The prospect pits were dug on a northwest

trending shear zone that has been subjected to fairly inten

sive alteration. The alteration zone is about 11 feet wide . 

Purdy (1951, p. 84) found manganese and antimony minerals 

in the prospect pits. 

Beaverdale Property 

The Beoverdale property, in the SE:a- sec. 8 and SW:a

sec . 9, T. 25 N. , R. 10 E., is in the Buena Vista mining 

district along the west wall of Illinois Creek. The property 

is reached by 2 miles of dirt road up the North Fork of the 

Snoqualmie River from Lennox Creek and 1 mile of trail up 

Illinois Creek. The property was not visited by the writer, 

and the description of the property is paraphrased from 

Bethel (1951, p. 210). 
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FIGURE 78.- Locations of the Beaverdale, Devils 
Canyon , Lennox, and Monte Carlo prop
erties, in King County, Washington. 
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The property consists of six patented claims owned 

by A. S. Ryland, of Seattle. Development work on the 

property consists of three adits. At one time there were 

camp bui ldings on the claims, but al I that remains is a 

partially collapsed cabin at an elevation of 2,800 feet. 

The vein on which the adits were driven crops out about 

1,000 feet above the cabin, in a narrow canyon that enters 

11 linois Creek valley from the west. The lowest adit, at an 

elevation of 3,280 feet, is caved and inaccessible. The 

next higher adit, at an elevation of 3,580 feet, was driven 

into the north wall of the gully for 55 feet. The top adit, 

at an elevation of 3,720 feet, was driven along a shear 

zone for 140 feet. 

Mineralization has taken place along a shear zone 

in brecciated and altered granodiorite. Bethel (1951, p . 

211) reports that the zone is composed of a series of short 

en _echelon shears . Some sections of the zone are mineral

ized to as much as 20 inches in width. The sulfide minerals, 

which carry gold, are pyrite and arsenopyrite. 

The middle adit has been driven along a vein that 

strikes N. 80° W. and dips 78° S. The footwall has 12 

inches of gouge and 16 inches of altered gronodiorite 

breccia. A 16-inch vein of granular quartz and fine

groined sulfides is on the hanging wall. The sulfides are 

pyrite and arsenopyrite, in decreasing order of abundance. 

The portal of the top adit exposes 20 inches of vuggy 

quartz containing pyrite and arsenopyrite . At 3 feet from 

9 

BLAKELY 

FIGURE 79. - Beaverda le claim group, Buena Vista mining district, King County, Washington . 
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the portal the vein narrows to 10 inches, and at 50 feet it 

is only 6 inches wide . At 80 feet the vein pinches out 

entirely, and the adit turns left and continues for about 35 

feet to where it intersects another vein para I le l to the first 

(Fig. 80). At the face of the drift (140 feet from the portal), 

the second vein contains 12 inches of quartz and sulfides 

(pyrite and arsenopyrite), and 12 inches of altered grano

diorite cut by numerous vein lets of sulfide. Both veins 

strike about N. 65° W. and dip 80° SW . 

E XPL ANATION 

- Faull 

- Sulf1d U 

Sheer zone. 1howing 
d ip 

Al ter H L 8e1net , 1951 

FIGURE 80.- Sketch map of the top adit of the 
Beaverdole property, Buena Vista mining 
district, King County, Washington. 

Devi Is Canyon Property 

The Devi Is Canyon property, in the Buena Vista 

mining district, is in the SE.\- sec . 27, T. 25 N., R. 10 E. 

(Fig. 78, on p . 131), at on altitude of about 3,280 feet. 

The property is reached by following the North Fork of the 

Snoqualmie River to Lennox Creek, then following Lennox 

Creek to Cougar Creek . From the bridge over Lennox 

Creek at Cougar Creek the rood winds uphill for about half 

a mile to its end . The property is about half a mile by 

trail beyond the end of the rood and is 900 feet above the 

east bank of Cougar Creek in Devi Is Canyon. 

In 1966 the property consisted of 4 unpatented claims 

- the Devils Canyon, Vera, Cougar, and Royal Flush. 

They ore controlled by Target Mines, Inc., whose president 

isDeroir N. Hagopian , of Vancouver, B. C . , Canada. 
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., 
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FIGURE 81 . - Sketch mop of the Devi Is Canyon adit, 
Buena Vista mining district, King County, 
Washington. 

It appears that no significant development work has 

been done since before 1950, when C. P. Purdy examined 

it. Purdy (1954, p . 29) reported as follows: 

The rock of the Devils Canyon area is a 
biotite- hornblende granodiorite. The canyon itself 
has been carved along parallel, vertically dipping, 
mineralized shear zones that strike approximately 
N. 70° W. and ore arranged in on en eche Ion fash
ion. These mineralized shear zones para lie I the 
regional strike of the most prominent jointing in this 
port of the Snoqualmie gronodiorite. [Rapid erosion 
along the shear zone has formed] on extremely steep
wal led canyon, having a width between 50 and 100 
feet and a general trend of about N. 40° W. 

[At the mouth of the canyon] there is on adit 
on the northeast bank of the creek . It is the only 
underground development on the property and is 159 
feet long . The first 76 feet is in granodiorite . The 
last 83 feet is along one of the mineralized shear 
zones . . . . As exposed underground, the zone 
strikes N. 70° W. , dips 80° to 85° N . , and is com
posed of altered gronodiorite containing a few quartz 
stringers . At the west end of the shear zone the 
footwall is composed of a gouge seam 5 to 12 inches 
thick containing a dark-colored cloy like streak less 
than 1 inch thick composed of gouge with pyrite and 
molybdenite . The hanging wal l is a slickensided 
surface along which there is in places a quartz string
er fluctuating in thickness between that of a knife 
blade and H inches. It contains a small amount of 
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molybden ite . The 2 feet of altered granodiorite 
between these planes of movement has been si licified 
and contains small quartz vein lets throughout, to
gether with some pyrite, and molybdenite. At the 
face of the adit the hanging-wall shear plane is 
barely visible, whereas the footwall contact has 
developed into a strong fault zone containing quartz 
and molybdenite . The shears are sti 11 about 2 feet 
apart at this place. A sample across the face con
tained 0. 11 percent molybdenite ... . As can be 
determined from the description of the adit, the en 
echelon pattern of the joint planes is a local as well 
as a regional feature,having shown up within a strike 
length of 83 feet . . . • 

About 725 feet slope distance and 400 feet 
vertical distance above the adit in the southwest 
wall of the canyon, which here strikes N. 50° W., 
is a mineralized zone striking N. 70° W. and dipping 
87° S. This zone, which can be traced for about 
200 feet along its strike, is about 3 feet thick and 
contains several quartz veins, twelve in one place 
ranging from ! inch to 8 inches in thickness. All 
these veins carry some molybdenite, but the greatest 
quantity of the mineral seems to be in a 6- to 8-
inch vein just south of the zone's ma jor plane of 
movement, now represented by a 2- to 3- inch gouge 
seam of crushed granodiorite and molybdenite. This 
vein is the largest of the twelve. It carries molyb
denite and minor amounts of chalcopyrite and 
scheelite. As in the other veins, the molybdenite 
occurs along the vein borders in crystals from } 
to ! inch in diameter. There are more of the former 
size than the latter. A small amount of scheel ite 
also occurs in places along with the molybdenite in 
the other veins. The center of the large vein is com
posed of slightly vuggy quartz . About 100 feet be
yond this exposure the zone thins appreciably and 
[cannot be traced farther because of] a cliff . ... 

•.. in 1944 [a Division of Mines and Geology 
staff geologist c I imbed] some 2,000 feet above the 
adit, and attempted to go down the canyon . He was 
able to descend about 400 feet, beyond which place 
it was too steep. Nevertheless, he was able to find 
a shear zone, perhaps the same shear zone, 6 to 8 
feet thick and containing several mineralized quartz 
veins. Also, several quartz veins, striking N. 45° 
E. and dipping 20° SE., were seen that appeared to 
cross the shear zone. One of these contains some 
molybden ite, about 1/8 inch frozen on one side of a 
quartz vein 1 inch thick . 

Lennox Property 

The Lennox property, in the Bueno Vista mining 

district, is near the mouth of Lennox Creek, mostly in sec. 

18, T. 25 N., R. 10 E. (Fig. 78, on p . 131) . It consists 

of at least 27 claims (Fig. 82) that are reached by groveled 

road from North Bend up the North Fork of the Snoqualmie 

River to Lennox Creek . Most of the claims are on the west 

side of Lennox Creek . The property is owned by the Lennox 

Mining and Development Co., Seattle. W.W. Felger is 

president of the company. 
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FIGURE 82 . - Claim map of the Lennox property, 
Buena Vista mining district, King County, 
Washington. 

Eleven adits and three open cuts are reported on the 

property; however, only five ad its and two open cuts were 

examined . No apparent additional work has been done on 

the property since 1947, when Marshall T. Huntting, of 

the Division of Mines and Geology, examined the prospect. 

Most of the information given here is from Huntting's un

published field notes. At the present time (1969), the prop

erty is in a poor state of repair, and the camp that once 

existed to serve the property hos been torn down. 

Mineralization of the property is controlled by 

steeply dipping shear zones that trend northwest in grano

diorite . The zones are irregular and contain lenses and 

stringers of quartz containing pyrite, sphaleri te, arseno

pyrite, chalcopyrite, and galena . The shear zones are 
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FIGURE 83. - Sketch map showing general spatial 
relations of the Lennox property edits and 
open cuts, Buena Vista mining d istrict, King 
County, Washington. 

persistent for several hundred feet, both in length and 

depth. Sulfide content is irregular and spotty, the best 

mineralization being along the footwall side of the zones. 

The portal of edit No. 2 is on the north side of a 

small steep gully at on elevation of about 2,680 feet. It 

was col lored on the footwoll side of a 15-foot-wide shear 

zone, and was driven to the southwest, but curves slightly 

toward the south, so that at the face it is probably in the 

hanging- wall side of the shear (Fig. 84). Sulfides are 

sparsely scattered in the first 90 feet of the adit . At 90 

feet a 3-foot-wide port of the shear zone carries abundant 

narrow stringers of crushed pyrite. Near the face of the 

edit a 9-foot shear zone was cut; it contains an 18-inch 

sulfide-rich core . Sulfides are pyrite, sphalerite, and 

orsenopyrite . 

Sec.IS, T.25N.,R.IOE. 

j_ 
0 j 30Feet 
-------4 s--

Mopped by M.T Hunttin , 1947 

Sheer zone showing 
dip 

Sulfides 

Minero! somple locolions 

FIGURE 84. - Sketch mop of the Lennox property 
No. I and No. 2 odits, Bueno Vista mining 
district, King County, Washington. 

The portal of odit No. I is about 35 feet higher and 

75 feet west of the No. 2 adit, and is on the some shear 

zone as edit No . 2. The odit hos been driven 30 feet into 

the hi 11 on the footwa ll side of the shear. It fol lows a 

well-defined sulfide stringer, 2 to 6 inches thick, that 

strikes approximately west and dips 77° S. The sulfide 

minerals in the stringer, in decreasing order of abundance, 

ore pyrite, spholerite, orsenopyrite, chalcopyrite, and 

galena. At the face, a 3- foot alteration zone contains 

quartz veins and disseminated pyrite. At the right roof 

of the portal, a stringer of nearly sol id su lfides, which 

hos a maximum thickness of 6 inches, splits from the foot

wall sulfide stringer. It remains practica ll y parallel with 

the main stringer, but dips only 30° S. A 2,380- pound 

sample of picked ore from odit No. I was shipped to the 

Tacoma smelter in 1938. It conta ined 1.58 percent copper, 

I .2 percent lead, 8.3 percent zinc, 6.18 percent arsenic, 

0. 67 percent antimony, I . 14 ounces of gold, and l O .42 

ounces of si Iver per ton . The payment for gold, si Iver, 

and copper returned $51 . 07, mi nus sme I ter charges of 

$22 .53, leaving a net payment of $28.54. 

About 17 feet south of the footwoll exposure in the 

portal of adit No. 1, and near the bottom of a gully, a 

I -foot- wide vertical shear plane strikes west. It is fairly 

well mineralized with pyrite, sphalerite, and orsenopyrite, 

and appears to be the hanging wol I of the shear zone ex

posed in the portal of odit No . I. The whole 17- foot width 

between portal and the outcrop in the gully hos been hydro

thermally altered, and is cut by numerous joints and small 

stringers of pyrite. 

Open cut No. l is in the some gully, but is 150 feet 

higher than odit No . 1. This cut is 22 feet wide and crosses 

the shear zone that is exposed in odit No. 1 . Where ex

posed by the cut, the zone strikes west and dips 55° S. 

Hydrothermal alteration in the zone hos been intense, and 

moderate amounts of disseminated pyrite and orsenopyrite 

ore present . 

About 500 feet north of odit No . 2 and about 80 feet 

lower in e levation, edit No . 4 was driven into the mountain 

for 20 feet. No mineralization was encountered in that 

distance, and the crosscut was abandoned. 

Whereas adi ts Nos . I , 2, and 4, and open cut No . 

are we II up on the northeast slope of Mount Webster, the 

portal of No . 3 odit is east of them at the foot of the slope, 
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at an altitude of 1, 830 feet, about 15 feet above the bed 

of Lennox Creek. The adit is only 30 feet long, and was 

driven on a set of calcite stringers in a shear zone that 

strikes about S. 80° W. and di p_s 55° SE. It appears that 

where calcite is abundant, sulfide minerals are scarce. 

Adit No. 5 is 90 feet higher and diagona lly across 

At the face, the shear is about 3.5 feet wide and contains 

fa irly abundant pyrite and arsenopyrite . 

Open cut No. 2 is on the south side of a west

t rending gully, approximate ly 800 feet south of and 290 

feet higher than adit No. 3. It cuts a west- trending fault 

zone that dips 50° S. The zone, which is 2 feet wide, is 

considerably brecciated and contains abundant disseminated 

pyrite and a rsenopyrite. 

the gul ly from open cut No . 2. The edit was driven on the 

fault zone cut by open cut No. 2. The zone was drifted on 

for 100 feet before the ad it was abandoned. At the face the 

zone is 2 feet wide, and consists of crushed and broken 

quartz with narrow stringers and lenses of fine pyrite, 

arsenopyrite, and sphalerite. Over the length of the adit, 

the width of the gouge zone ranges from 10 to 30 inches, 

and averages 16 inches . 

Samples taken by the owners in 1947 and assayed by 

the Lambert-McKamey Laboratories, Seattle, showed the 

results given in Table 26. Sample locations 1 through 5 

are shown on Figure 84. 

TABLE 26 .- Assay results on samples from the Lennox property, King County, Washington!/ 

Sample Gold Si lver Lead Zinc Copper 
no. (oz/ton) (oz/ton) (percent) (percent) (percent) 

1 0.30 17.75 3.90 6.40 3.80 
2 0 . 22 3.24 0.50 4 . 75 1. 85 
3 0.24 2. 34 0.70 4.00 tr . 
4 0.10 1. 12 0.30 3 .45 none 
5 0.06 0 . 14 0.10 7 . 50 0.55 
6 0.10 0.38 0.05 1.70 tr . 
7 0.14 0 . 26 tr. 2.00 tr . 
8 0.16 0.42 0.25 2 . 75 none 

l/ Assays by Lambert- McKamey Laboratories, Seattle. 

~/ Meta l prices (1947) used to calculate total values were: go ld , $35 per oz.; 
silver, 75 cents per oz.; lead, 15 cents per lb . ; zinc, 1~ cents per lb . ; and copper, 
21 cents per lb. 

The sample locations are described as fol lows: 

Sample No. 1, from edit No. 1, was from sulfide stringer at sill level, on south 
side of adit, at the portal. 

Sample No. 2, from adit No . 1, was 19 feet in from portal, across a ! - foot 
width . 

Sample No. 3, from edit No. 1, was 10 feet in from portal, from footwall 
sulfide seam, a cross a 6-inch width. 

Sample No. 4, from an o utcrop 30 feet south of portal of adit No. 1, was from 
near the hanging- wa ll side of shear zone . 

Sample No. 5, from adit No. 2, was 116 feet in from portal, across a 16- inch 
width. 

Sample No. 6, from an open cut 700 feet east of edits No. 1 and 2, was across 
a 30- inch width. 

Sample No. 7, from adit No. 3, was 21 feet in from portal, across a 3- foot width. 

Sample No. 8 was from dump of ad it No. 5. 

Total value 
per ton 

$63.91 y 
29.38 
20.66 
12.49 
27.30 

7 .51 
9.30 

12.45 
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Monte Carlo Property 

The Monte Carlo claims were not visited during this 

study, but they were examined by M. T. Huntting, of the 

Division of Mines and Geology, in 1947. The Monte Carlo 

property is along the north valley wall of the North Fork of 

the Snoqualmie River, in the NWdr sec . 4, T. 25 N., R. 

10 E. (Fig. 78, on p. 131). The property is in the Buena 

Vista mining district, and is reached by going up the road 

along the North Fork of the Snoqualmie River for about 3 

miles above Lennox Creek, and then fol lowing a trai I up

hi 11 to the portal on the north side of the valley . The 

property consists of 13 unpatented claims (Fig. 85) that are 

held by E. P. Courtney, of Seattle. 
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FIGURE 85.- Monte Carlo claim map, Buena Vista 
mining district, King County, Washington. 
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FIGURE 86.- Sketch map of the main adit of the 
Monte Carlo property, Buena Vista mining 
district, King County, Washington . 

Development work consists of a main 335-foot adit 

(Fig. 86), driven in the 1890's, and three shorter adits 

that were not examined in 1947. The main adit, which is 

on the Courtney No. 1 claim, was driven on a vein associ

ated with a shear zone in granodiorite. For the first 86 

feet, the vein averages about 5 inches in width. The ve in 

is composed of pyrite and quartz, also some arsenopyrite 

and malachite in crushed granodiorite gouge that is as much 

as 16 inches thick. About 65 feet from the portal, the vein 

expands to 14 inches, then pinches down to l inch at l 06 

feet . Between 91 and l l 3 feet from the portal, a series of 

prominent joints in the hanging wall strike N. 20° E. and 

dip 80° SE. They do not extend across the gouge zone into 

the footwall, so are assumed to be pre-faulting in age . 

The vein is on the footwall side of the gouge seam for 106 

feet from the portal; at that point, mineralization on the 

hanging wall begins, then swells to a width of 14 inches 

in 5 feet, at 1 l l feet from the portal . At l l 9 feet from 

the portal the hanging wall vein is 7 inches thick and the 

footwall vein is 10 inches thick; there is 6 inches of inter

ven ing gouge . At l 36 feet from the portal, the veins 

merge and are brecciated by faulting . A l 5-foot crosscut 

was driven into the footwall at that point and follows a 

joint set. The joints strike and dip the same as the joints 
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in the hanging wall at 91 to 113 feet from the portal, and 

are assumed to be their continuation. Horizontal displace

ment along the fault appears to be on the orde r of 45 feet. 

From 136 to 191 feet the vein is brecciated; sulfides are 

scarce-they average only about 1 inch in width . At 196 

feet from the portal, the vein has swelled to 3 inches and 

is less brecciated. At 206 feet it is 12 inches wide and 

contains abundant pyrite. At 236 feet it has narrowed to 

7 inches and there is 3 inches of gouge in the hanging wal I. 

A tourmaline stringer converges with the main vein at 256 

feet and continues to the face, at 335 feet from the portal. 

Assays from the property are reported by the owner 

to have run as high as $55 per ton in gold and si Iver. The 

gold and silver is associated with the pyrite . 

Miller River Mining District 

Aces Up Property 

The Aces Up property is in the Miller River mining 

district, in the SE! SW:}sec. 30, T. 25 N., R. 11 E. , on 

the Eastern Star claim of the Cleopatra group (Fig. 88, on 

p . 139). This group consists of 24 unpatented c laims 

owned by the heirs of John Maloney and leased to Henry 

E. Trenk, of Skykomish. It is reached by turning south 

from the Stevens Pass highway (U . S. 2) onto the Miller 

River road at the Money Creek campground, 2 . 9 miles 

west of Skykomish. 

At 4.5 miles from the highway, an unimproved road 

Port of U.S.Geologicol Survey 
mop of Grotto Quodrongle 

FIGURE 87.- Locations of the Bear Basin, Aces Up, Cleopatra, and Coney Basin properties, in King County, 
Washington . 
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branches off to the right and follows up the West Fork of 

the Miller River. The Aces Up is 4 . 2 miles up the West 

Fork road, 0.6 mile beyond the Cleopatra camp. The 

property has four adits, the lowest of which is at an alti

tude of 2,360 feet, and about 30 feet above river level. 

The adits have been driven into the steep, thickly timber

covered west valley wall of the West Fork of the Mil ler 

River. 

The lower adit, Aces Up No . 3 {Pl . 3), is partially 

caved at the portal and inaccessible . Purdy (1951, p. 80) 

reported the following about the lower adit: 

According to Mr. Mike Kinney, of Skykomish, the 
ore was followed for about 300 feet to where it died 
out; then, back from the face about 200 feet, a 90-
foot crosscut to the north was driven to intersect the 
particular mineralized joint on which the next adit 
up the hillside was driven. A raise was driven up 
this joint, and it is estimated to have come within 
14 feet of holing into a winze that dropped down 
from the adit immediately above. No accurate 
information could be obtained as to the quantity or 
grade of ore present in the lowest adit . 

The Aces Up No . 2 adit {Pl. 3) is about 70 feet 

higher up the valley wall, and has been driven along a 

mineralized joint that strikes N . 50° W. and dips 65° to 

75° SW. The adit is 400 feet long, and at 200 feet from 

the portal a winze has been sunk along the mineralized 

zone. At 190 feet, a 15-foot stope was taken out where 

the vein widened to about 2 feet. It is reported that high

grade ore came from this winze; however, the winze was 

full of water at the time !he author visited the property . It 

was a lso ful I of water when Purdy (1951, p. 80) inspected 

the mine. The mineralized zone varies to as much as 2 feet 

in thickness; the overage over the length of the adit is 

about 10 inches. The vein pinches and swells at various 

places along the adit, and near the face it branches into 

numerous tiny barren veinlets. Alteration along the vein 

consists mostly of chloritization of the biotite in the coun

try rock, but in a few places sericitization was intense 

enough to work a few inches out into the granodiorite 

wall rock . Sulfide emplacement apparently was mostly by 

replacement along joints and fractures in the gronodiorite 

and a smal l amount of cavity fi l ling. Purdy (1951, p. 81) 

thought there had been no movement along the joints, as 

there does not appear to be any shattering in the zone. 

Sulfide minerals in the vein ore argentiferous galena, 

chalcopyrite, orsenopyrite, sphalerite, pyrite, and jome

sonite. The gangue is composed of quartz, calcite, and 

silicified granodiorite . 

At 150 feet up the hi II from adit No. 2, the Aces 

Up No . 1 adit (Pl . 3) has been driven into the hillside 

for 175 feet on a mineralized zone that bears N . 55° W. 

and dips 65° to 70° S. About 25 feet from the portal a 

winze has been sunk on the vein. The winze is fi I led with 

water, and no information is ovai I able regarding its dimen

sions or grade of ore. Purdy (J 951, p. 81) made a polished

section study of the minerals in this adit and reached the 

following conclusions regard ing the history of mineral

ization: 

First, as shown by their usual mutual boundaries with 
one another, pyrite, arsenopyrite, and sphalerite 
have been almost simultaneously deposited a long the 
joint, replacing the granodiorite. In two places, the 
sphalerite appears to be eating into the pyrite, as 
evidenced by a long narrow embayment bordered with 
many minute islands of pyrite. The sphalerite shows 
scattered blebs of chalcopyrite, some of which hove 
a linear arrangement. Second, and clearly later than 
the first stage of deposition, was an introduction of 
quartz. Apparently there had been minor movement 
preceding the introduction of the quartz, as it fi ll s 
fractures in the pyrite, arsenopyrite, and spha lerite. 
At the close of the quartz deposition there were some 
open spaces, as evidenced by many euhedral quartz 
crystals. Close ly following this quartz deposition, 
and perhaps in part simultaneous with it, silver
bearing ga lena and jamesonite were deposited, in 
that order . Both of these minerals fi 11 fractures in 
the quartz, and the jamesonite surrounds islands of 
the ga lena. This second period of mineralization 
may have taken place at a somewhat lower tempera
ture than the first. 

The vein in the No. 1 adit averages about 4 inches in thick

ness over its entire exposed length of 175 feet. It pinches 

and swe l ls at various places, and reaches a maximum of 18 

inches in thickness near the middle of the adit. Near the 

face, the vein pinches out . 

The fourth adit is 60 feet uphill from adit No. 1. 

It was driven along a vein for 20 feet, at which point the 

vein pinched out. Purdy (1951, p . 81-82) reports that 

Mr. Henry Trenk, the leaseholder, said that the vein in 

the top adit consists of a few inches of high- grade sulfides, 

including argentiferous galena, close to the porta l . A 

shipment of 500 pounds of vein material from this adit to 

the Tacoma smelter contained too much antimony to be 
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acceptable. Purdy (p. 82) thought that the mineral jame

sonite was contributing to the high antimony content, but 

that, unfortunately, the amounts of jamesonite and galena 

were too small to make a commercial lead-antimony con

centrate . 

Cleopatra Mine 

The Cleopatra mine is in the Miller River mining 

district, in the NE!SEa sec. 24, T. 25 N., R. 10 E. (Fig . 

87, on p. 137). The mine is on the Si Iver Star and Si Iver 

Star No. 1 claims of the Cleopatra group of 24 claims (Fig. 

88) . 

It is reached by turning south from the Stevens Pass 

highway (U . S. 2) onto the Mi lier River road at the Money 

Creek campground, 2.9 miles west of Skykomish; at 4.5 

miles from the highway, an unimproved road branches off 

Sec. 24,T. 25N.,R.IOE. 
Secs.30ond31, T25N., R.I IE. 

to the right and fol lows up the West Fork of the Mi Iler 

River. The Cleopatra camp is 3 .6 miles up the West Fork 

road . The camp is connected with the mine by a l!-mi le 

cat road. The mine is at an elevation of about 3,400 feet, 

on the south wall of the Cleopatra Basin. 

The Cleopatra mine was one of the earliest properties 

worked in the Miller River district . Ore was produced from 

the property intermittently between 1897 and 1941 . Most 

of the ore was moved from the mine by pack animals; how

ever, in 1940 a 4, 100-foot tramline was built, connecting 

the mine with the Cleopatra camp on the valley floor. A 

reported total of $250,000 worth of ore was taken from the 

property by 1941, at which time the Cleopatra was classi

fied as a nonessential mine and closed down because of 

World War II. The property is now controlled by Cleopatra 

Mines, Inc., whose president is Joe Cashman, of Index. 

i EXPLANATION 
y Mine odil 
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FIGURE 88.- Claim map of the Cleopatra claim group, Miller River mining district, King County, Washington. 
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The property was not visited during the course of this 

investigation. Information from the Division's files and 

from private reports indicates that the adits are in a poor 

state of repair, and that the main adit has col lapsed on 

the portal side of the main ore zone. Information reported 

here comes from Division of Mines and Geology field notes 

by J. W. Melrose and C. Phillips Purdy, and from private 

reports by C. C. M. Gregory and Willis T. Batcheller. 

The Cleopatra mine is about 4,000 feet northwest of 

the Aces Up property, and is on the same system of mineral

ized joints. The workings extend about 2,100 feet, and 

consist of crosscuts, drifts, winzes, a raise, and a shaft 

(Pl. 4). Two ad its are on the property- the main one and 

another 200 feet higher. 

The lower, or main, adit is a 340-foot crosscut in 

granodiorite that trends S. 47° W. and cuts two steeply 

southward-dipping, highly altered zones . The first is cut 

at 210 feet, and the second at 270 feet. Both strike N . 

45° W. and average about 5 feet in thickness . The first 

was drifted on for about 45 feet in both directions from the 

adit. The second has been drifted on for 65 feet to the 

southeast and 100 feet to the northwest. Kool inization of 

the country rock has been thorough along both zones. 

Sericitization is common, though not widespread; sulfides 

are scattered and consist mostly of pyrite and chalcopyrite. 

At 120 feet from the portal, a system of almost vertical 

joints striking N . 68° W. has been followed for 290 feet, 

the fast 20 feet of which is in a highly altered zone. At 

270 feet along the joint system, a crosscut bearing S. 23° 

W. was driven for 110 feet. A zone of strong alteration 

that strikes N . 60° W. and dips about 75° SW. occurs from 

40 to 77 feet a long the crosscut. The zone is strongly 

kaolinized and has minor sericite and scattered sulfides. 

At 55 feet, a drift fo l lowing the strike of the zone was 

driven 55 feet to the southeast and 595 feet to the north

west. At 40 feet northwest from the crosscut and drift 

intersection, a 200- foot raise connects with the upper adit. 

At 65 feet from the intersection, a 35-foot crosscut has 

been driven to the southwest. The No. l winze is 110 feet 

from the intersection; no information is avai fable concerning 

its dimensions. At 395 feet from the intersection, a cross

cut has been driven to the north for 45 feet, where it ex

posed a zone of alteration paralleling the main drift. This 

zone was drifted on for 65 feet to the southeast and 120 

feet to the northwest . At 430 feet a long the main drift, a 

75- foot winze was sunk along the dip of the ore zone . 

The 200- foot raise to the upper adit follows a system 

of en eche lon mineralized joints that dip about 75° SW. 

and strike about N. 60° W. Four short exploratory drifts 

driven from the raise are equally spaced from the lower to 

the upper adit. Sulfides are fairly plentiful in the mineral

ized parts of the raise and in the faces of the short drifts. 

The upper adit was driven for 160 feet along a strongly 

altered zone that contains scattered sulfides. 

Minera lizatiun in the Cleopatra, judging from an 

assay map, is spotty. Argentiferous galena, chalcopyrite, 

tetrahedrite, arsenopyrite, pyrite, jamesonite, and sphal

erite are reported to be the principal sulfides. The minera l

ization is along a shear zone that t rends to the northwest 

and can be traced for several miles on aerial photographs. 

Purdy (1951, Fig. 5, p. 79) shows that the Aces Up property, 

Cleopatra mine, and Dawson prospect are on the same large 

shear zone. 

Coney Basin Mine 

The Coney Basin property is in sec . 13, T. 25 N . , 

R. 10 E. , and sec . 19, T. 25 N., R. 11 E. , at an e leva

tion of 3, 120 feet on the west wall of Coney Basin, a 

hanging cirque valley, in the Miller River mining district 

(Fig. 87, on p. 137). 

The property is reached by following an old mine- to

market road up the northwest bank of the West Fork of the 

Miller River for about 2 . 5 miles from the Miller River road. 

From this paint, a cat road leads up the valley wall into the 
basin . The property consists of 15 unpatented claims (Fig. 

89) owned by Coney Basin Gold Mines, Inc., Seattle. At 

one time, three buildings and a 2,000-foot tramline were 

on the property; however, the ravages of ti me have obi it

erated them. 

The claims were first staked in 1892, and development 

work was begun in 1894. The lower adit was begun in 1895. 

An explosion outside the mine in J 897 (Biderbost, J 939, p . 

5; Van Ornum, 1937, p. 7) killed several men, and the 

resulting litigation forced the operators to close the mine. 

Deve lopment work consists of about 3, 000 feet of 

edits on two levels and about l 00 feet of shafts and raises . 

Also, several open cuts are scattered over the property. At 
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FIGURE 89. - Claim map of the Coney Basin claims, 
Mi lier River mining district, King County, 
Washington . 
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the present time (1969), both ad its are caved. Information 

below is from unpublished Division of Mines and Geology 

field notes by Ward Carithers, and from University of Wash

ington student theses by Van Orn um (1937), B iderbost (1937), 

and Mi I ls (1949) . 

The lower edit was driven 55 feet on a bearing of 

N. 20° W. , where a small vein was cut. This vein was 

followed for about 175 feet; at that place a crosscut was 

driven for 35 feet to the northeast, where three small quartz 

veins were cut . Two of these strike N. 70° W. and dip 80° 

SW. The other vein strikes N. 55° W. and dips 50° SW . 

About 155 feet from the face of the adit, another crosscut 

was driven S. 70° W., and at 50 feet encountered a 15-

foot silicified zone containing pyrite stringers. The edit 

fol lowed a small stringer for another 90 feet, where it en

countered a 60-foot mineralized zone. A raise was started 

on the ore shoot, and about l 00 tons of ore was removed . 

About 25 feet from the face a winze was sunk; its depth is 

not known. 

The upper portal is about 150 feet in elevation above 

the lower edit. It follows a mineralized zone containing 

pyrite, spholerite, galena, chalcopyrite, and tetrahedrite, 

and bears S. 80° W . for about 200 feet. At the portal and 

for 50 feet into the edit the zone was stoped to the surface . 

About 200 feet from the portal, the adit cuts a siliceous 

zone striking N . 70° W. This zone contains sulfides and 

may be the zone that was cut in the lower edit. From here 

the edit follows a general southwest direction for another 

1,800 feet; however, no significant mineralization has been 

reported in the back part of the edit . 

A report from the Tacoma smelter on returns from a 

7.5-ton shipment of ore in 1941 shows $41.18 in gold .and 

si Iver, 10 percent lead, and 6 percent zinc . The Kellogg, 

Idaho, smelter returned an assay on a hand sample that ran 

as follows: Gold, 0.64 ounce per ton; copper, 0 .5 percent; 

iron, 11 . 8 percent; sulfur, 14. 9 percent; antimony, 0.6 

percent; bismuth, 0.074 percent; silver, 20 . 2 ounces per 

ton; lead, 6. 9 percent; zinc, 4.5 percent; and arsenic, 

2.03 percent . An average of 22 samples was 0 .38 ounce 

per ton in gold, 11 . 97 ounces per ton in silver . A 40-ton 

ore shipment was made from the property in 1895, and ship

ments were reported to have been made in 1934, 1937-

1 939, and 1 941 . 

Great Republic Mine 

The Great Republic property is in the Miller River 

mining district, in the N! SW! sec. 33, T. 26 N., R. 11 E. 

It is at an altitude of about 1,200 feet at the first falls on 

Happy Thought Creek, about ho If a mi le from the Mi lier 

River . 

The property can be reached by fol lowing a poor 

trail that starts at the Miller River road about 1.5 miles 

from its junction with Highway 2 at the Money Creek camp

grounds. 

The property is owned by Charles Wible, of Tacoma, 

and consists of five unpatented claims. The claims were 

origina lly staked in 1892, and had been held by several 

owners before Mr. Wible acquired the property . Al I under

ground work was done between 1900 and 1905, when the 

Great Republic Mining Co. worked the property. This 

company also bui lt a tramline and a stamp mill. 

The underground workings consist of two edits con

nected by a raise (Fig. 90) . The lower edit is on the south 

side of Happy Thought Creek, and the upper edit is on the 

north side of the creek about 20 feet higher than and 240 
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FIGURE 90. - Sketch mop showing areas of stibnite minera lization at the Great Republic Mine, Mi ller River mining 
district, King County, Washington. 

feet west of the lower odit. No significant development 

work hos been done on the property since it was visited and 

described by C. P. Purdy (1951 , p . 75) when he was a 

staff geologist of the Division of Mines and Geology. 

Most of the development work was done a long a 

gently dipping fault in ondesitic rocks that ore informally 

called the Temple Mountain ondesite by Galster (1956, p. 

56). The upper odit was driven a long the vein, which 

strikes generally west and dips about 15° to 20° S. The 

best stibnite mineralization exposed on the property is at 

the portal of the edit, where a 2.5- foot thickness is ex

posed on the south wa 11 over a strike length of 4 feet. 

Four stopes ore a long the north wa ll of the adit (Fig. 90). 

The lenses of the stibnite that was mined could not have 

exceeded 3 feet in width, and the stopes extend no farther 

than 25 feet north, the average being 15 feet. The stopes 

ore only about 4 feet high. About 15 feet beyond the last 

stope the vein splits and is barren of sulfides. 

The raise from the lower odit enters the upper adit at 

the first stope . The part of the vein exposed in the raise 

contains scattered stibnite. Happy Thought Creek, because 

of debris damming its channel just below the upper odit, at 

one time flowed into the odit, down the raise, and out the 

lower ad it. As a result, most of the lower odit is filled with 

sand and grovel. 

The lower adit heads south along a west- dipping joint 

for 50 feet, where it cuts a westward-striking vein that dips 

20° S. The vein is about 3 inches wide and contains pyrite, 

quartz, and stibnite. It is not known whether this is the 

downward extension of a vein in the upper workings. The 

adit turns west, and the vein pinches out in the floor, but 

another sma ll vein starts to show in the roof . At 45 feet 

beyond the turn, the second vein is cut off by a small fau lt, 

and the odit is barren to within about 80 feet of the raise, 

where the downward extension of the vein exposed in the 

upper portal is encountered. 

Purdy (1951, p . 77- 78) describes the mineral deposi

tion sequence of the property and also gives more detai ls on 

vein structure. V. B. Pratt (1939) reports on concentrating 

ores from the Great Republic. 
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FIGURE 91.-Cloim mop of the Mono claim group, Miller River mining district, King County, Washington . 
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Mono Mine 

The Mono claim group consists of four patented claims, 

the Mono, Orphan Boy, Orphan Girl, and Pearl, and four

teen adjoining unpatented claims (Fig . 91 ) . The claims are 

controlled by Mono Mine, Inc., whose president is Joe . B. 

Cashman, of Index. 

The property is in the Miller River mining district, 

in the~ sec. 3 and N! sec. 10, T. 25 N., R. 11 E., on 

the east wall of the Miller River valley, about 2.5 miles 

up the Miller River from its confluence with the Skykomish 

River. It is reached by fol lowing the Mi I !er River road for 

2 .5 mi les from the junction at the old Miller River townsite, 

then turning east on an unimproved road that crosses the 

Miller River and leads to the lowest portal. 

~cJ..T2.5N,1WE 

t 
f? 120 •fO f'E(t 

FIGURE 92.- Spatial re lations of the three adits in 
the Mono mine, Miller River mining d istrict, 
King County, Washington . 
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FIGURE 93.- Sketch map of the Mono mine No . 1 
adit, Miller River mining district, King County, 
Washington. 

Three adits are on the property; the top two cut 

sulfide mineralization, and the lower one is chiefly a 

crosscut . The upper, or No . 1, adit is a crosscut in 

bleached siliceous andesite to about 40 feet from the portal, 

where a small fissure was cut and the sulfides begin. Chal

copyrite, sphalerite, and pyrite are in bleached and brec

ciated andesite . The adit was driven 55 feet into the 

sulfide zone, where drifts were driven 40 feet to the north 

and 55 feet to the southwest . At the junction of the three 
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FIGURE 94.- Sketch map of the Mono mine No. 2 
adit, Miller River mining district, King County, 
Washington. 

drifts a 60-foot winze was sunk. The adit driven to the 

north cut, at 40 feet, a vertical fault that apparently 

ended the su I fides . The face of the southern drift is sti II 

in sulfides . 

The middle, or No. 2, adit was driven eastward into 

the mountain for 180 feet, where it cut the mineralized 

zone. Most of the crosscut is in gray andesi te . At l 80 

feet the adit splits, one branch continuing eastward for 

35 feet, where it splits into two drifts, and the other 

branch heading south for 50 feet, where it splits into three 

short drifts. A 60-foot winze was sunk on a greenstone 

dike where the main drift branches 180 feet from the portal. 

Beginning about at this fork in the main adit, the country 

rock has been bleached, silicified, and brecciated. The 

ore minerals are limited to the breccia zone, although not 

all of the breccia contains sulfides. 

The lowest, or No. 3, adit was driven about 760 feet 

into the mountain in an easterly direction. Some spotty and 

poor sulfide mineralization is scattered along its length . 

The adit originally was planned to cut the ore body at depth; 
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however, it was abandoned before this goal was accomplished. hiking up a trail for about 1 mile. The trail starts at the 

In 1966 a crosscut was begun at 440 feet from the portal, on point where the road makes its first switchback turn to the 

a bearing of N. 35° E. It was driven for 150 feet, where right, at an elevation of about 2,480 feet. The mine is at 

it cut a section of rock that has been a ltered almost com- an elevation of about 3,600 feet. 

pletely to talc. Because of difficulty in holding the ground, 

a raise was started in sol id rock about 20 feet back from the 

talc zone and was driven for a slope distance of about 500 

feet toward the bottom of the winze in the No . 2 adit . 

The vertical distance in the raise is estimated to be 250 

feet. The raise is reported to have cut a good sulfide zone; 

however, it cut the talc zone also, and at the time the 

property was last visited, so much mud was coming down 

the raise that no attempt was made to examine it . 

A 4,900- pound sample from the No. 2 adit assayed 

as fol lows: 

Copper . • • . . • . • . . . . . 1 . 87 percent 

Gold .. .... . ..... .. . 0.04oz./ ton 

Si Iver . . • . . . . . • . . . . . 1 .5 oz ./ton 

A 2, 000-pound composite sample from the property 

assayed as fol lows: 

Copper . • . • . • . • . . . . • 1 .57 percent 

Gold .. . .. .. . .. ... .. 0.042 oz ./ton 

Si Iver . • . . . . . • • . . . . • 1. 7 oz ./ton 

Samples assayed in 1955 by the Tacoma smelter at the 

request of a private individual gave the following results: 

Copper . . . . . . . • . . . . . 1 .21 percent 

Gold ........ .. .. ... 0.03 oz./ton 

Silver .•.... ... . ..• . 0.68 oz./ton 

The bleached and si licified breccia in which the sul

fides occur is reported to contain as much as 80 percent 

silica . 

Money Creek Mining District 

Apex Mine 

The Apex mine, in the Money Creek mining district, 

is along a steep southwest-trending ravine on the south side 

of Money Creek valley, in the SWiSWi sec. 34, T. 26 N., 

R. 10 E., and is controlled by Cleopatra Mines, Inc., 

whose president is Joe B. Cashman, of Index. The property 

is reached by following the Money Creek road for about 

5.5 miles from its junction with the Miller River road, then 

1/2 
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FIGURE 95. - Locations of the Apex mine and the 
Damon and Pythias property, Money Creek 
mining district, King County, Washington. 

The Apex property is reported to have been discovered 

by John Maloney in 1892. Coats (1932, p. 3) states that 

between the time of discovery and 1901, about $80,000 

worth of ore was produced. It was transported to the rail

road terminal at Berlin (now Mi Iler River) by pock train . 

In 1901 a wagon road was built to the property. During 

the early days of the mine a tramline was built from the 

lowest adit (No. 4) to the volley floor. Total production 

from the mine, which was closed in 1943, amounted to 

about $300,000 . The closure was reported I y effected be

cause of the mine's "nonessential industry" classification 

during World War IT. 

The mine was opened on four levels, between eleva

tions of 3,150 and 3,610 feet (Pis. 5 and 6) . All adits 

that cut ore are connected by raises and chutes; however, 

at the present time (1969) the adits are inaccessible be

cause of caving. A crosscut, driven into the mountain 300 

feet below the No. 4 adit in an unsuccessful attempt to 

intersect the main vein, is also closed. 
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TABLE 27. - Assay results on samples from the Apex mine, in Ki ng County, Washington 

Sam6te 1/ Width Au Ag Sam'e l/ Width Au Ag 
num er- (inches) (ounces) (ounces) num r- (inches) (ounces) (ounces) - -· 1 12 2.04 18.12 47 16 2.56 10.60 

2 12 3.01 3.00 48 16 0.73 5.90 

3 36 0.98 7.40 49 7 1.25 4.00 

4 8 2.00 3.16 50 10 0.80 0.16 

5 10 0.65 tr. 51 30 0.24 2.50 

6 11 0.44 2.16 52 10 0.80 0.16 

7 16 0.30 0.34 53 13 1.62 4.00 
8 24 1.00 4.68 54 19 1.20 4.11 
9 10 3. 15 3.20 55 7 2.50 9.20 

10 16 56 9 2.50 3.00 
11 6 1.16 38.40 57 24 0.26 tr. 

12 5 58 10 2.08 tr. 

13 14 2.05 10.00 59 7 2.30 2.70 

14 6 1. 91 32 .40 60 24 0.13 2.57 

15 10 0.78 63.70 61 42 0.20 0.40 
16 8 1.92 28.40 61A 14 1.20 2.40 
17 14 1.16 3.60 62 19 0.50 1.50 
18 6 63 9 1.75 7.20 

19 14 1.01 1.10 64 7 1.68 0.60 
20 6 65 8 1.94 1.62 

21 16 1.46 1. 12 66 9 1.92 6.56 
22 7 67 10 0.96 1.12 

23 6 2.60 10.01 68 10 2.25 5.50 

24 24 0.38 2.32 69 8 1.94 1.62 

25 15 0.99 2.93 70 8 1.51 8.00 

26 6 71 16 1.72 3.64 

27 8 0.59 3.40 72 30 0.24 1.28 

28 6 73 14 4.25 4.00 
29 16 0.66 8.32 74 24 0.76 2. 10 
30 30 0.60 1.88 75 6 1.30 3.50 
31 7 2.32 3.84 76 24 0.71 3.10 
32 22 4 .98 4.00 77 13 0.83 5.00 
33 7 1.95 6.13 78 10 1.44 1.20 
34 7 1.65 8.50 79 20 0.88 18.00 

35 20 0.30 0.75 80 24 0.44 12.60 

36 24 0.46 4.40 81 10 1.08 2.60 

37 6 1.78 0.40 82 30 1.08 2.60 

38 7 1.70 0.40 83 24 0.16 30.00 

39 24 1.02 12.00 84 75 0.16 14.96 

40 12 0.22 1.32 85 14 0.40 12.60 
41 6 2.60 10.01 86 16 0.12 14.80 
42 19 0.20 tr . 87 22 0.19 14.20 
43 48 0.22 0.14 88 19 0.08 18.00 
44 gob 0.32 1.30 89 12 0.19 12.50 
45 gob 0.28 0.30 90 10 0.21 6.20 
46 gob 0.32 0.80 91 24 0.24 0.70 

l/ Sample numbers correspond to those on Plate 5. 
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The mineralization occurs in a narrow but persistent 

vein in granodiorite country rock. The vein strikes gen

erally N. 70° E. , and the dip is about 60° Svv. Coats 

{1932, p. 18) observed that where the strike of the vein 

swings more to the north, the ore grade decreased . Patty 

{1921 , p . 303) states that "when the dip flattens out , rich 

lenses of ore usually occur. 11 Width of the ore zone ranges 

from 5 inches to 6 feet . Sulfides in the vein consist of 

arsenopyrite, pyrite, galena, sphalerite, and chalcopyrite. 

Gangue minerals are quartz, tourmaline, and calcite . 

Fault gouge is present also. Gold, which was associated 

with the orsenopyrite, was the principal mineral produced 

from the mine . Near the east end of the ore zone in the 

No. 4 ad it, rich argentiferous ga lena was encountered. 

The footwall of the vein is sharp, but on the hanging wall 

the ore grades out into the country rock. 

All ore mined from the Apex come from ozone about 

500 feet h igh by 500 feet long. The ore was stoped above 

the No. 4 ad it; the high- grade ore was sorted out, and the 

low- grade materia I was backfilled into the stope . Potty 

(1921 , p . 305) reports that stope fi II averaged $5 . 00 to 

$7 . 00 per ton in gold. Table 27 gives some idea as to the 

va lues reported from the mine. 

Damon and Pythias Property 

The Damon and Pythias property, in the Money Creek 

mining distri ct, is on the north wa ll of the valley at the top 

of the divide between Money Creek and the South Fork of 

the Tolt River . It consists of 18 unpatented cla ims west of 

and abutting the Apex claims . The Damon and Pythias 

claims are principa lly in sec. 33, T. 26 N . , R. 10 E., at 

an elevation of 3, 160 feet. The property is reached by 

follow ing the Money Creek road past Lake Elizabeth {Fig. 

95, on p , 145) to the top of the above- ment ioned divide, 

then continuing on a jeep road that follows the south wall 

of the volley for about 0.5 mile . 

The Damon and Pythias property was probably dis

covered during the 1890's, about the same time as the Apex. 

Most of the development work on the Damon and Pythias 

was done by W. J. Priestly before World War II. The prop-

erty is now contro ll ed by Cleopatra Mines, Inc , , whose 

president is Joe Cashman, of Index. 

Test shipments made from the property tota led 23 tons, 

and contained 0.87 ounce of gold per ton, 9.0 ounces of 

silver per ton, and 4 percent lead. Although it is not 

mentioned, the shipments probably contained a considerab le 

amount of arsenic, because arsenopyrite is the most abun

dant sulfide mineral . Other su lfides in decreasing order of 

abundance are pyrite, galena, and sphalerite . 

Several adits and prospect pits are on the property, 

but only the main adit was examined . The main adit (Fig. 

96) consists of 1 , 425 feet of crosscut and 1 , 350 feet of 

drift driven in granodiorite country rock. The crosscut was 

driven into the hi 11 on a bearing of N . J 5° W. , and cut 

several joints and sma ll shear zones that contain widely 

dissem inated pyri te. At 580 feet a 3-foot shear was cut 

that carries low values in gold and si Iver. At 900 feet the 

crosscut intersects the Damon vein, which was drifted on 

for 200 feet west and 620 feet east. The vein strikes 

about N. 85° E. , and dips about 45° to 50° SE. It is 

composed of brecciated and leached country rock, white 

vein quartz, and sulfide minera ls. The vein pinches and 

swells considerab ly over sho~t distances, varying in thick

ness from just o little more than an inch to over 5 feet. In 

spite of this, it is very persistent along the strike over the 

distance it is exposed by the drift. The vein is somewhat 

less persistent a long its surface outcrop, although it can 

be traced for several hundred feet before being covered by 

ove rburden and brush. In the wide zones the quartz forms 

a boxwork with random sp litting and joining of the the 

stringers . 

At 450 feet beyond the Damon vein and 1,400 feet 

from the portal, the crosscut intersects the Priestley vein. 

It is o slight ly wider vein than the Damon, but definitely 

contains fewer sulfides . 

It is composed almost totally of quartz that hos been 

fractured and recemented by quartz. This vein was drifted 

on for l 50 fee t to the southwest and 300 feet to the north

east from the crosscut. The vein strikes N. 65° E. and d ips 

58° SE. Like the Damon, the Priestly vein is very persist

ent underground. Pinch ing and swe ll ing is common, but 

does not appear to be as extreme as in the Damon vein. 



148 

0 

GEOLOGY AND MINERA L RESOURCES OF KING COUNTY, WASHINGTON 

Assays by Union Assay Office, Inc., Salt Lake City. 

Sample 
no . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

6 7 8 9 4 
5 

Sec. 33,T. 26 N., R.10 E. 

, 

50 100 150 200FEET 

Width Au Ag 
(feet) oz. oz. 

1.6 .125 nil 
1.6 .005 nil 
1.25 .095 .2 
1.0 .665 14.9 
1.3 .635 7.9 
1.3 .325 3.3 
1.25 .395 1.5 
1.5 .435 .9 
1.66 .420 7.0 
2.75 .080 nil 
1.0 .045 . 1 
1.5 .035 5 
1.66 .005 . 1 
1.5 .045 .7 
1.33 .010 .1 
1.1 .040 nil 

EXPLANATION 

35'.'.,v Join!, showing dip 

6 x Som pie local ions 

~ Vein, showing dip 
50°~ 

As Sb Zn Cu Pb 
% % % % % 

3.8 . . . . . . . . . . .... .... 
.... . . . . . . . . . . . .... o o Io 

. . . . . ..... . . . . . ... . . . . . 
9.3 ..... 3.1 . .... . . . . 
5.5 ..... 1.3 . .... .. . . . 
8.0 ..... 1.8 . 28 2.3 
8.3 . 23 . . . . .19 .... 

11.6 .18 . ... . 18 . ... 
7.2 3.22 .. .. .31 . ... 

. . . . . .. ... . . . . . .... . . . . 

..... . . . . . . . . . . .. .. . ... 
1.4 .. . .. . . . . . .... . . . . 

. . . . . . . . . . ... . . .... . . . . 
2.2 . . . . . .... . ... . . . . . 

. . . . . . . . . . . . . . . .... . . .. 
1.8 ..... . . . . . . . . . . . . . 

45° 

FIGURE 96.-Sketch map of the Damon and Pythias property main edit, showing sample locations and assay data. 
Money Creek mining d istrict, King County, Washington. 
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Snoqualmie Mining District 

Quartz Creek Mine 

The Quartz Creek property (also known as Rainy), 

in the Snoqualmie mining district, is reached by following 

a grave led road 16 miles up the Middle Fork of the Sno

qualmie River and the Taylor River, then a short access 

road up Quartz Creek from the Taylor River . In 1969this 

access road was passable only by a 4- wheel-drive vehicle 

because of a washout just be low the property. The property 

is in the NW} sec . 16, T. 24 N., R. 10 E. , otan altitude 

of 1,760 feet. 

0 

Port of V.S.GeolC?9icol Survey 
m.<10 of Mount Si auoClron le 

FIGURE 97. - Location of the Quartz Creek property, 
Snoqualmie mining district, King County, 
Washington. 

The property is owned by M. F. Gilbreath and Associ

ates, of Seattle, and consists of six lode claims and three 

fractions, all unpatented . The claims were originally lo

cated in the early 19001s. In 1946 Gilbreath relocated the 

original claims and subsequently staked more . In 1951 a 

50- ton mi If was bui It on the property; it was used unti I 

1954 to process a few test shipments of ore. The mill has 

been idle since 1954 and is in a state of complete disrepair. 

The property hos two mi nero I ized zones about 800 

feet apart. The east zone, cal fed the "east pipe, 11 is a 
breccia pipe that has on elliptical shape on the surface. 

A. R. Grant (oral communication, 1966), who hos done a 

considerable amount of work on the property, estimates 

that the pipe's surface dimensions are 300 by 600 feet. The 

pipe consists of biotitized quartz diorite rock fragments and 

a matrix of quartz and minor sulfide. The breccia is com

posed of angular fragments that vary from a few inches to 

several feet in size. In the less mineralized parts of the 

pipe the sulfides are finely divided, and they are scattered 

through the breccia fragments and concentrated along frac

tures . The breccia contains vugs as much as 2 inches across 

that are lined with quartz. In the rich ports of the pipe 

there is very little quartz compared with the lean parts, and 

it appears that sulfides have replaced the original rock frag

ments. The west zone is reported by Grant (written commu

nication, 1965) to be a zone of shattering, having quartz 

veins along west- trending fractures in the quartz diorite. 

Sulfides ore present in the quartz veins, and as dissemina

tions in the quartz diorite country rock . 

A short odit, a 100-foot double-comportment shaft 

with a stope to the east at the 60- foot I eve I, and a 40-foot 

raise have been developed on the east pipe (Figs . 98 and 

99). A total of 363 tons of ore has been produced from 

high-grade zones cut by the odit, shaft, and stope in the 

breccia pipe. Returns from the Tacoma smelter show that 

127,974 pounds of copper, 3,377 ounces of silver, and 

94 ounces of gold were produced from the property between 

1952 and 1956. Sulfide minerals are pyrite, chalcopyrite, 

pyrrhotite, and molybdenite . The molybdenite is widely 

scattered and may not be of commercial value. A massive 

lens of pyrite is exposed on the east wall of the portal. It 

has replaced the wall rock and contains quartz, sericite, 

and partially altered quartz diorite. The west wall of the 

portal contains a 1- foot vein of massive chalcopyrite. 

Associated with the chalcopyrite are abundant light-gray 

prismatic crystals of sericite and chlorite, but they origi

nally were tourmaline and have been altered to their pres

ent condition. Much of the ore taken out of this prospect 
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Sec. 16, T.24N.,R. IOE. 
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EXPLANATION 
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~ 
No.3 (2'core) 3.9 
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I 
(sludge) 7.8 

No.5(2'core) 5.0 

J 

OOH No3 
4'-10.5' 3.2 
16'-18' 4.9 
29'-31' 0.4 

Nonbrecciated rock 

Au Ag 
oz./ton oz./ton ~ Area stoped out at 65feet 

0.04 0.96 55,....... Fault, showing dip 

0.02 3 .50 55°~ Contact, showing dip 
0.02 1.88 

...... 
0.08 3 .32 7"f:,,-' Joint, showing dip 
0. 16 3.94 0~J> 

0 
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0.08 2.42 
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20,-24, 3.2 
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0-9' 1.6 Mopped by D.A.Howord and A.R.Gront, 1965 

FIGURE 98. - Ea~ ; of the Quartz Creek property, Snoqualmie mining district, King County, Washington. 
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Sec.16 , T.24N., R.IOE. 
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EXPLANATION 

fill§ 
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Sulfide mineralization Cu Au Ag 
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No. 2 ( i core) 3.8 008 2.26 
7~ Joint, showing dip DOH #l 

2' collar core 5.3 0.10 3.78 

~~.P Diamond drill hole 1~4' 5:4 0.06 3.44 
~/ showing direction and 10'-14' 20 0.04 1.90 

incl ination DOH #2 

Shear zones 
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Mopped by O.A.Howord and A. R. Grant, 1965 

FIG URE 99. - Plan and cross-section view of shaft in the east adit of the Quartz Creek property, Snoqua lmie mining 
d istrict, King County, Washington. 
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was massive. Grant {oral communication, 1966) dewatered 

the shaft in 1965 and found massive sulfides in it . However, 

two short drifts out of the main stope of the odit did not cut 

high- grade material similar to that found in the shaft. 

Sec.16, T. 2 4N., R.IOE. 

i 
I 

IO 

' 

EXPLANATION 

/ M,n.,.ohztd vtt11c.OI ""*Ott 

Y J oil\l , S'>Ow1n9 dip 

~ Oi.ssemlnoied sulhelt mltteroll zorlon 

MOl>Pld c, C).. A. Ho wotd l "CI A A. Gron!, 1165 

FIGURE 100.- West adit of the Quartz Creek property, 
Snoqualmie mining district, King County, 
Washington. 

Development on the west zone consists of an adit 

{Fig. 100) driven 100 feet into the mountainside. Sulfides 

in the west zone are pyrrhotite, arsenopyrite, and cholco

pyrite, the most abundant being arsenopyrite . The adit was 

driven on a quartz stockwork that contains abundant arseno

pyrite having small cholcopyrite veinlets. A small amount 

of molybdenite is associated with the quartz stockwork, and 

a minor amount of fine- grained chalcopyrite is also dissemi

nated through most of the quartz diorite around the adit. 

More information on this property is presented by 

Grant (1969), who did detailed geologic mapping and had 

access to core hole and blast pit data . Howard (1967) also 

discusses the property . 

Middle Fork Property 

The Midd le Fork property is in the Snoqualmie mining 

district, and is primarily along the Middle Fork of the Sno

qualmie River above its confluence with Burnt Boot Creek 

(Fig. l 01 ) . The area covered by the property is rugged, 

and all slopes below timberline ore heavily vegetated. 

Access to the property is by 27 mi Jes of graveled and dirt 

rood up the Middle Fork of the Snoqua lmie River volley. 

The road ends at Hardscrabble Creek, which is about in the 

center of the claim block. 

R. II E. R. 12 E. 

T. 24 ~ N.~---- - --- - -+- -----j 
EXPLANATION 
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FIGURE 101 . - Mineralized zones and outline of claims 
of the Middle Fork property, in King County, 
Washington. [Data from unpublished map by 
A. R. Grant, 1966.] 

The Middle Fork property is made up of several pros

pects that dote bock to the late 18001 s, when the initial 

discoveries were made. In about 1912, the Clipper Mining 

Company patented 11 claims around the Clipper adit in sec . 

36, T. 24 N., R. 11 E., and sec. 1, T. 23 N., R. 11 E. 

About the some time, the Snoqualmie Copper Company 
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patented four claims about half a mile east of the Clipper 

adit in sec. 36, T. 24 N., R. 11 E.; sec. 34, T. 24 N., 

R. 12 E.; sec. 1, T. 23 N . , R. 11 E.; and sec . 3, T. 23 

N., R. 12 E. These two groups of patented claims have, 

over the years, become known as the Clipper Group. M. 

F. Gi I breath and Associates acquired the claims in 1939 

and, through subsequent work by themselves and several 

companies that have examined the property, expanded the 

claim block, which now consists of 15 patented claims and 

238 unpatented claims. The property covers parts of secs. 

1, 2, 3, 10, 11, 12, 13, 14, 15, 16, 22, 23, and 24, 

T. 23 N . , R. 11 E. ; sec. 3, T. 23 N . , R. 12 E.; sec . 36, 

T. 24 N., R. 11 E.; and secs. 26, 27, and 34, T. 24 N., 

R. 12 E. It is by far the largest claim block in King County . 

The property surrounds the patented Goldmeyer placer claim 

but does not include it. 

Nineteen adits with a total aggregate footage of 

2, 150 feet were driven during the early days. Several 

thousand linear feet of core dri !ling was done on the prop

erty by the Anaconda Copper Co. and the Bear Creek 

Mining Co. between 1957 and 1965. More recently, 

Westland Mines Ltd., of Vancouver, B. C., has done a 

considerable amount of core dri !ling in an attempt to solve 

some of the structural and lithologic problems and to lo

cate minable ore zones. The total aggregate core hole 

footage is more than 20,000 feet. 

The Middle Fork mineralized zone trends north

northeast from Goldmeyer Hot Springs to Crawford Creek 

(Fig . 101), a distance of about 6 miles. The width of the 

zone ranges from 400 to 2,500 feet (Grant, 1969, p. 85). 

The sulfide minerals were deposited in breccio zones in the 

Snoqualmie Granodiorite country rock. These breccia 

zones, which include both breccio pipes and shatter pipes, 

at one time may hove been a continuous belt that has since 

been offset by faulting . A. R. Grant {oral communication, 

1966) determined that the degree of mineralization gener

ally hos a direct relation to the degree of brecciotion. He 

also discovered evidence indicating that the amount of sul

fide mineralization is related to the presence of potassium

bearing minerals in the host rock {Grant, 1969, p. 50) . 

The several mineralized zones included in the Middle 

Fork property all seem to contain widespread low- grade 

(less than 0 . 5 percent) copper, and at least one zone, the 

Porter, has an inte resting molybdenite showing . The main 

objective of Westland Mines Ltd. is to find within the vari

ous zones ore bodies that will be economic to operate, 

both from the standpoint of mineral value and of tonnage 

avai fable. To date they have found shear zones that range 

in width from 1 to 20 feet and that have copper contents 

ranging from l to 3 percent. Westland has reported copper 

concentrations of 0.5 to 0 .7 percent in breccia zones con

taining 5 to 10 million tons of reserves . 

Green River Area 

Roya I Reward Mine 

The Royal Reward property, in the Green River area, 

is in the SEiSEi sec. 8, T. 21 N., R. 7 E. , on a small 

terrace on the south bank of the Green River. The terrace, 

which is about 50 feet above river level, was used for mine 

buildings and facil ities. At present {1969), the buildings 

ore starting to fall apart and the retort furnace has sustained 

some damage, probably by vandals. The retort facility is a 

4-stack furnace and a 12-bank condensing system capable 

of hand Ii ng 25 tons per day. 

The property is owned by the Washington Mining 

Corporation, Tacoma . The property was first discovered in 

the late l 800's. Early records in the King County Recorder's 

office indicate that these mercury claims on the Green River 

were among the first properties stoked in the county. Some 

time around 1954, cinnabar was rediscovered in the Green 

River Gorge, and the Royal Reword mine was opened . 

The mine workings consist of a two-compartment, 

168-foot shaft; a 100-foot south- trending drift; and a 50-

foot, west-trending crosscut. A II workings are presently 

(1969) filled with water to river level. 

Bedrock of the region consists of indurated Eocene 

sediments of the Puget Group. In the immediate area of 

the prospect, a 15- foot- thick andesite dike is present. 

The sedimentary rocks ore predominantly sandstone and 

interbedded carbonaceous to cooly shale. About 150 feet 

of glacial drift overlies the bedrock in the area . 

Mineralization is along the crest of a small, tightly 

folded N . 9° W .- trending, asymmetrical anticline. An 

east-dipping fault cuts the crest of the anticline where the 



154 GEOLOGY AND MINERAL RESOURCES OF KING COUNTY, WASHINGTON 

mineralization is greatest. The fault plane is in a coaly 

shale bed on the east limb of the anticline, and as a result 

the shale is thorough I y contorted. Where the fau It cuts 

the andesite dike and sandstone, the rocks are brecciated . 

Sulfide minerals consisting of close ly associated realgar, 

orpiment, and cinnabar are confined to the contorted and 

brecciated zones. The cinnabar mineralization occurs as 

pods and veins, mostly in the shale. The largest pod con

ta ined about 300 pounds of pure cinnabar. However, most 

of the mineralization is along narrow veins. The property 

produced about 20 flasks of mercury during its 3 to 4 years 

of development before being abandoned. Arsenic contam

ination plus spotty ore were the problems that closed the 

property, the latter reason being the most decisive. 

Cardinal Reward Property 

The Cardinal Reward property, in the Green River 

area, is in the NE! sec. 17, T. 21 N., R. 7 E., about 

half a mile southwest of the Royal Reward mine . The prop

erty is owned by the Northern Pacific Railway Company and 

is leased to the Washington Mining Corporation, Tacoma. 

Development on the property consists of two edits 

with several crosscuts. Mineralization occurs along the 

crest of a north-trending anticline that has been brecciated 

by fau lting . Sulfide minerals are primarily realgar and 

orpiment, including a small amount of cinnabar. The prop

erty has no record of production . 
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FIGURE 102.- Maps showing locations of antimony, arsenic, chromium, copper, gallium, lode gold, and placer go ld properties 
in King County, Washington. [Map numbers correspond to numbers in Table 28.] 
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FIGURE 103 . -Maps showing locations of iron, lead, mercury, molybdenum, si lver, t in, and zinc properties in King County, 
Washington. [Map numbers correspond to numbers in Table 28 .] 
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TABLE 28. - Summary of meta ll ic minera l properties, in King County, Washington, by commodity!/ 

Map~ Property 
no . name Location¥ Owner Geology References and remarks 1/ 

ANTIMONY 

4 I Dawson I Bueno Vista dist. Bear Basin Mining Co., Pyrite, stibnite, stibiconite with wad, I (Purdy, 1951, p. 83-84). 
NW;asec. 24, (25-lOE~ Bremerton, Wash . rhodochrosite, and altered grono- Port of 25 claims in the Bear 
near head of Bear Cree . diorite gangue. Altered zone 11 Bosi n group. 
Elev . 5,350 ft. ft. wide in gronodiorite is mineral-

ized for 1! ft. along hanging wal l. 
Mostly pyrite with some l-in. c lus-
ters of radiating stibnite crystals. 

5 I Grand Centro I I Money Creek dist. 

I 
Gold Mountain Mining 

I 
Stibnite (in upper edit) and pyrite in (Mineral Resources of the U.S., 

Sec. 29, (26-11 E), Co. (1915) . narrow veiii'lets of quartz and cal- 1908, p . 578; Northwest 
S. of Money Creek. cite in a 40-ft .-wide zone in Mining News, 1907, no. 7, 

ondesite. p. 13; W. S. Smith, 1915, p. 171). 
Assays av. $4 . 00/ton (probably gold). 
Production in 1908. 

2 I Great Republic I Miller River dist. Charles Wible, Stibnite and pyrite in a quartz, col- (Landes and others, 19020, p. 84; 
(Happy Thought) N!SW:! sec. 33, (26-llE), Tacoma, Wash. (1949); cite, and ondesite gongue. Occurs Potty and Glover, 1921 , h. 59; 

at first falls on Happy Great Republic Gold along a flat-lying mineralized fault Pur7., 1951, p . 75-78; S edd, 
Thought Creek. Mining Co. (1902- in ondesite. 192 , p. 50; Woshi ngton Bur. 
Elev. 1,200 ft. 1905). of Statistics, Agriculture, and 

Immigration, 1903, p. 135). 
Five unpatented claims. Ore 
contains gold and silver values also. 

Happy Thought 

I 
See Great Republic, above. 

3 I Mohawk Miller River dist . (Northwest Mining Jour., 1909, 
Sec . 9, (25-1 lE), no. 5, p. 112). 
N . of Seattle Cascade 
property. 

Salmon Creek I ~ sec . 10, (26-lOE), I W. R. Anderson, 
about 1 mi. S. of Boring, Wash. 
Boring. 

!/ The data on properties shown in Tobie 28 have been compiled from Wash ington Division of Mines and Geo logy Bulletin No. 37, 
Inventory of Washington Minerals, Port II-Metallic Minerals, by Marshall T. Huntting (1956). 

Y The map numbers correspond to those shown in Figures I 02 and 103. 

~/ The location of the property is designated, wherever possible, by legal land description, and by some supplementary information 
such as geographic area and mining district. The legal description is abbreviated; thus, sec . 16, (24-lOE) indicates Section 16, Township 24 
North, Range l O East, Wi llomette Meridian. · 

1/ More complete citations of the references shown are listed in the bibliography. 
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Map 
no. 

2 

3 

I 

1 

19 

TABLE 28 .- Summary of metallic mineral properties, in King County, Washington, by commodity- Continued 

Property 
name 

Black Diamond 

Franklin 

Green River 

Red Crrtal 
(Fron lin) 

Baring 

Annex 

Annie 

Location 

NE:! sec. 14, (21-6E), 
about! mi. NE. of Black 
Diamond. 
Elev. 700:!: ft. at well-
head. 

Center sec. 17, (21-7E), 
in cliff along Green River. 

N! sec. 8, (21-7E), 
at river level on W. bank 
of Green River, 
Elev. 500 ft . 

Money Creek dist. 
N!SE,\ sec. 10, (26-lOE), 
1:! mi. S. of Baring. 

Money Creek dist. 
Secs. 13 and 24, (26- lOE), 
near Lowe Creek. 

Snoqualmie dist. 
NE! sec. 2, (23-8E) . 

Owner Geology 

ARSENIC 

Realgor along joint planes in massive 
arkosi c sandstone . 

Northern Pacific Roil- Small pods, lenses, and fillings of 
way Co. realgor and orpiment along 4- to 

10-ft.-wide shear zone in sond-
stone. Exposure length is 50 ft . 
and depth is 50 ft . (down cliff 
face) . Mineralization is probably 
related to intrusion of andesite 
dikes . 

Reolgar and orpiment occur os 
stringers and pockets along froc-
tures in a sheared sondstone and 
coal seam. Mineralization is 
probably related to andesite dikes . 

CHROMIUM 

W. R. Anderson, 
Boring, Wash. 

John Maloney, 
Skykomish, Wash. 

COPPER 

A 7-ft. vein. Ore minerals ore 
chalcopyrite and pyrite. 

References and remarks 

Encountered at 3,274 to 3,284 
ft. in oi I test well drilled by 
Shell Oil Co. in 1947. 

See Red Crystal, below . 

(Northern Pacific Railway Co., 
1941, p . 5) . Four ossoys av. 
1 .64 percent arsenic. Adit 75 
ft. long on property. 

(Evans, 1912, p. 46; Potty and 
Glover, 1921, p. 60). 
10 ft . long on property. 

Adit 

(Industrial West Foundation, 
1944, Div. Il-C, p. 23). 

One patented claim . 

(Hodges, 1897, p. 42). 
Assoys gave $28 in gold and 
silver. 

(Ji 
ex:, 

G') 
m 
0 ,-
0 
G') 
-< 
)> 
z 
0 

~ 
z 
m 
;,o 
)> 
,-
;,o 
m 
V, 

0 
C ;:o 
() 
m 
V, 

0 .,, 
7' 

z 
G') 

() 

0 
C 
z 
-I 
-< .. 
:E 
)> 
V, 
::z:: 
z 
G') 
-l 

0 z 



4 

6 

2j 

9 

17 

3 

20 

14 

21 

Bobtajl 

Brooklyn 

Brown Bear 

Chicago 

Christina 

Cleveland 

Climax 

Clipper 

Copper Chief 

Copper Chief 

Dutch Mi lier 
(Dutch Millers 
Lode) 

Dutch Mi I lers 
Lode 

Emma 

Miller River.tlist . 
NW! sec •. ll, (25-Pf). 

Bueno. Vista.dist . .· . 
Sec5'. 1 r cmd 13, (25;-J.Of) . 

<:edar River dist . 
NW:t sec • .'~, (22-lOE), 
aero$$ Bear Creek from 
Earhart .property. 

Mi I fer River di'st. 
Sec . 36, (U-lOE). 

Cedar Ri ver·djst . 
T • 22 N • , R. 10 E. 

S~ualmie <list . 
SE! sec. 25 (24-8E). 

Money Creek dist. 
Sec. 20(?), (26-lOE}. 
41 mi. SW. of Baring on 
S. end of Little Index 
Mountain. 

Foss· River area. 

Snoqualmie dist. 
SW! sec. 14, (23-llE). 

Snoqualmie dist. 
NE! sec. 20, (24- 13E), 
at heod of the Middle 
Fork of the Snoqualmie 
River. 
Elev. 5,700 ft. 

Snoqualmie dist . 
Sec. 14, (23-llE), 
in Gold Creek area. 

Cascade Gold Mining 
& Milling Co. (1892). 

Cougar Development, 
Inc . (1967) . A. B. 
Crain, Cascade Devel
opment Co. (1942). 
Dutch Miller Mining & 
Smelting Co. (1918). 

A 6-ft . vein ~Ql'.ltaining an 8- tp 16-
in. stri-nger:of high,-grade ore. 

lwo veins, 25.and 10 ft. wide, CQn
taining 2- and 4-ft. paystreaks. 

Chalcop.yrite, argentite, pyrite, 
and bomite in a 4- to 16-in. 
quartz vein in granodiorite . 

Chalcopyrite, bornite, native 
copper, and pyrite in an 8-ft. 
vein in diorite. 

Chalcopyrite and quartz in a 15-ft. 
brecciated zone in slate. 

Chalcopyrite and pyrite in a 20-
ft . vein. Ore on hanging wall. 

Principal minerals are bornite and 
chalcopyrite carrying si Iver 
as we 11 as copper. 

Chalcopyrite and si Iver- bearing 
galena in vein deposits. 

Three parallel en echelon veins along 
shear zones in granodiorite. Ore 
occurs as segregations 25 ft. long 
and 12 ft. thick in one of the veins. 
Primary ore minerals are chalco
pyrite, arsenopyrite, tetrahedrite, 
and pyrite. Gangue is quartz, 
tourmaline, siderite, and pink 
chlorite. 

(Hodges, 1897, p. 38) . 
Contains values of gold -0nd 
silver also. 

(Hodges, 1897, p. 37) . 
Assays gave $10 to $20 in gold 
and si Iver, 8 to 12 percent in 
copper. 

(Hodges, 1897, p. 47) . 
Carries silver values also . 

(Hodges, 1897, p. 39- 40). 
Assays ran 20 percent copper. 

(Hodges, 1897, p. 48). 
Assays of $6 to $20 in gold; 5 to 
75 percent copper reported. 

(Hodges, 1897, p, 42). 
Assays report $40 in gold also. 

(Landes and others, 1902a, p. 85-86). 
A 200-ft. adit and a large number 
of surface cuts were made. l O tons 
were assayed and gave values of $50 
to $100 . A II work was done prior to 
1901 • Group of eight claims. 

See Middle Fork, p. 161. 

(McIntyre, 1907, p. 247). 

(Bethune, 1892, p. 168; Hodges, 
1897, p. 42). Copper ere assays 
said to be as high as $103 per ton 
in copper, silver, and gold; lead
si Iver ore assayed $50 to $130 per 
ton. 

(Copper Handbook, 1907, p. 360; 
Landes and others, 19020, p. 86). 
Two patented and five unpatented 
claims, a 65-ft. adit, a 25-ft. adit, 
and two shafts. Smelter returns av. 
$37 .65 per ton after deduction of 
smelter charges (reported in 1901 ). 

See Dutch Mi lier, above. 

(Hodges, 1897, p. 42). 
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TABLE 28.- Summary of metallic mineral properties, in King County, Washington, by commodity-Continued 

Mop Property Location Owner Geology References ond remarks 
no. name 

COPPER- Continued 

Etta I Mi Iler River dist. (Hodges, 1897, p. 37). 
E. of Cleopatra Basin. 

24 I Eureka I Cedar River dist. Copper-gold-si Iver ore. (Hodges, 1897, p. 47). 
NWJ sec. 33, (22-lOE). 

Eureka I Mi lier River dist. Copper-gold-si Iver ore. (McIntyre, 1907, p. 247). 

16 I Fathers Doy Snoqualmie dist. John Jarvis (1950). Silicified and mineralized zone JO ft. An open cut and an 84-ft. odi t. 
(probably the Sec . 16, (24-lOE), wide in ondesite or fine-groined 
Quartz Creek on Quartz Creek about intrusive rock . Ore minerals ore 
claims) ;t mi. above its mouth. cholcopyrite, orsenopyrite, and 

Elev. 1,600 ft. pyrite. Gangue is quortz. 

12 I Foss River I Sec. 30, (25-12E). Copper-gold- si Iver ore. (McIntyre, 1907, p. 238-250) . 

22 I Geo . W. Tinkle I Snoqualmie dist. 
Secs. 7 and 8, (22- JOE). 

Mineralized veins that carry values 
in copper, gold, silver, and lead. 

2 I Golden Tunnel I Sec. 6, (26-llE), 
near head of Eagle Creek. 

Copper-gold-si Iver ore. (Hodges, 1897, p. 35). 

Ironsides I Miller River dist. 
Cleopatra Basin. 

(Hodges, 1897, p. 35). 

13 I Joomco I Buena Vista dist. R. R. Jones, Seattle, Reported copper and si Iver ores. 
Sec. 6, (24-1 OE) and Wash. (1941). 
secs.31 and 32, (25-1 OE). 

John Stevens I See Una, p. 162. 

Katie Belle I See Middle Fork {remarks), p. 161 . 

King David I Mi Iler River dist. 
Summit of Cleopatra 

(Hodges, 1897, p. 37). 

Basin. 

7 I King and Kinney I Miller River dist. Mike Kinney, Sky- Fractured and hydrothermal ly altered I A lower adit and a 525-ft. upper odit . 
SW;\ sec. 17, (25-llE), komish, Wash. (1952). brecciated zone in gronodiorite in 
on W. side of Miller River, which ore quartz stringers containing 
about 5 mi. from its mouth. cholcopyrite, pyrite, ga lena, sphal-
EI ev. 400 to 800 ft. erite, and malachite. Zone pinches 

and swells from a few inches to as 
much as 7 ft. in width. 

Kinney 

I I I 
See King and Kinney, above. 

Lucky Boy Foss River area. (McIntyre, 1907, p. 246). 
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SA 

18 

5 

11 

15 

10 

Lynn 

Middle Fork 
(Cl ipper) 

Mono 

Mono 
(Mono) 

Pedro 

Portland 

Quartz Creek 
(olso Roiny 
Fraction, 
Roiny Mine, 
ond probably 
Fathers Doy) 

Rainbow 

Roiny 

Mi lier River dist. 
SE:!sec. 17, (25-llE). 

Snoqualmie dist. 
Sec. 1, (23-11 E), sec. 3, 
(23-12E), sec. 36, (24-
11 E), ond secs. 27 ond 34, 
(24-12E), on Middle Fork 
of the Snoqualmie River. 
Elev. 3,000 to 5,800 ft. 

Miller River dist . 
Secs . 3 ond 10, (25-llE), 
on E. side of the Mi lier 
River 2! mi. from its 
mouth. 

Foss River oreo 

Mil ler River dist. 
Sec. 20, (25-11 E). 

Snoqualmie dist. 
NW.\ sec. 16, (24-lOE). 
Elev. 1,760 ft. 

Bueno Vista dist. 
NW:! SWf sec . 1 7, (25-
10 E), on S. side of the 
Lennox River. 
Elev. 2,460 ft. 

Miller River Mining, 
Milling, & Smelting 
Co. (1915). 

M. F. Gi I breath and 
and Associates, 
Seattle, Wash. 

Wm . Ellwood, Seattle, 
Wash. (1952). 
Cooperative Mining 
Synd i cote (1902). 
Phoenix Mining Syn
dicate (1907-1918). 

M. F. Gilbreath and 
Associates, Seattle, 
Wosh. 

Edwin Souers and C. L. 
Johnson, Bremerton, 
Wosh. 

Copper- I eod ore. 

Minerolizotion olong shear zone and 
cross-fractures. Ore minerals ore 
cholcopyrite, pyrite, pyrrhotite, 
and molybdenite. Gongue is quartz, 
tourmo Ii ne, ch lor i te, and grono-
di or i te. 

Brecciated ond silicified zone 
in ondesite from 40 to 50 ft. wide. 
Ore minera ls ore principally dis
seminated cha lcopyrite ond sphol
erite . 

Copper, gold,silver, bismuth, ond 
antimony minerals. 

Dissemination ond replacement in 
gronodiorite breccio. Hos massive 
pyrite zone 30 ft . in diameter in 
40- by 200-ft . alteration zone that 
contains cholcopyrite. A 200- by 
l 00-ft. quartz vein let stockwork 
zone contains orsenopyrite, chalco
pyrite, ond a little molybdenite. 
Rood cuts a 40-ft.-wide sheeted 
zone in which ore fracture planes 
lined with cholcopyrite, arseno
pyrite, a little molybdenite, ond 
scheelite. 

Quortz vein 6 in. wide, 50 to 75 ft. 
long in granite. Contains chalco
pyrite and pyrrhotite. 

(Hodges, 1897, p. 36) . 

(McIntyre, 1907, p. 247; Purdy, 
1954, p. 28-29). 15 patented 
and 238 unpotented claims, includ
ing the old Snoqualmie Copper 
Co. holdings, Kotie Belle cloim, 
ond Clipper property. 

See Mono, below. 

(Copper Handbook, 1907, p. 925; 
1908, p. 120; Goge, 1941, p. 163; 
Hodges, 1897, p. 55; Landes ond 
others, 19020, p. 84; Mines Hand
book, 1918, p. 121; Northwest 
Mines Handbook, p. JI 2; Potty ond 
Glover, 1921, p. 59; W. S. Smith, 
1915, p. 184-185; Wo.shington Bur. 
of Statistics, Agriculture, ond 
lmmi grotion, 1903, p. 135). 
Eighteen claims. Three adits, 716 
ft. , 250 ft. , and 80 ft. long. 

(McIntyre, 1907, p. 246). 

(Northwest Mining Journal, no. 5, 
1909, p. 112; W. S. Smith, 1915, 
p. 1 54-185) . 

(Bethel, 1951, p. 231-233; Howard, 
1967, 48 p.). Six unpotented claims 
ond three fractions. Assays showed 
0.6 percent and I .2 percent copper, 
0.2 oz . ond 0.4 oz. silver, and 0.04 
oz. gold. A 50-ft. adit with 40-ft. 
winze, o coved odit ond on 80-ft. odit. 
Concentrates shipped to smelter in 1942, 
Other ossoys, with sample locations, 
ore shown on Fig. 98 (p. 150) ond Fig. 
99 (p . 151 ) . 

(Bethel, 1951, p. 231-233). 9 un
patented c laims. 

See Quartz Creek, obove. 
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TAB·LE . 28.-Summary of metallic mineral properties, in King County, Woshington, by commodity-Continued 

Map Property t:ocation Owner Geology References and remarks 
no. name . 

COPPER- Continued 

llA Snoqualmie · -MiJler River d-i.st. Cascade Consolickited Gash veins in granodiorite that con- (Copper Handbook, 1908, p. 1244; 
Secs. 14 and 23, (ZS-JOE). Mining and Smelting toin cholcopyrite and pyrite. Mineral Resources, 1925, pt. 1, 

Co. (}934). Sno- Generol ly low grooe; some high p. 558; Mines Handbook, 1925, 
qualmie Mining Co., grade come f,-om No. 6 vcin. p. 1833, 1926, p. 1595; Northwest 
Inc. (1908-1926). Mining Journal, no. 5, 1909; Shedd, 

1924, p. 22). 

Sphinx MIiier River dist. (Hodges, 1897, p. 37). 
Cleopa*re So~n. 

Ste~ See Una, below. 

Sur-prise Snx:,qvo Im i.e dist • . Horseshoe Mining Co. 
(1907-1909) . 

Copper-gold-si lve1 ore. (Copper Handbook, 1908~ p. 794; 
Min-ing and Scientific Press, v. 98, 
1909, p. 680; Northwest Mining 
News, no. 7, 1907, p. 13). 

Tinkle See Geo. W. Tinkle, p. 160. 

8 U-.a Mi lier River dist. Consolidated Gold (Copper Handbook, 1908, p. 555; 
(John Stevens) Sec. 17, (25-llE), Mi,- Co. (1908- Hodges, 1897, p. 38; Yale, 1909, 

on Miller River. 1909). p. 578; Northwest Mining Journal, 
no. 5, 1909, p. 112; W. S. Smith, 
1915, p . 184). Production in 1908. 
130-it. odit. 

Unicorn Miff er Riv.er <Ji-st. (Hodges, 1897, p. 37). 
Oeopa.tro lxisin. 

GALLIUM 

1 Pruf~ Boena Vista ~st. Robert Pr11fer, North 8osolt dike contains ITOce of golli-om. 
Sec. 27, (25-1 OE), hnd, Wash. (1951). 
North for~ of the Sno-

· q11olmie "River. 

GOLD (Lode) 

3 Money Creek dist. 
Sec. 31, (26-llE). 

Aaron King Count)/. One patented claim. 
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32 

4 

40 

41 

42 

5 

Apex 
(Bondholders 
Syndicate) 

Arizona and Wash
ington 

Bear Creek 

Beatrice 

Beoverdole 

Money Creek dist . 
SW! sec. 34, (26- lOE), 
near headwaters of 
Money Creek. 
Elev. 3,600 ft. 

Bueno Vista dist. 
I mi. from the Mastodon 
si Iver property. · 

Money Creek dist. 
Secs. 31 and 32, (26-11 E) . 

Bueno Vista dist. 
Secs. 8ond9, (25-IOE), 
,! mi. up Illinois Creek 
from the North Fork of 
the Snoqualmie River. 
Elev. 3,000 to 3,720 ft. 

Belle of Tennessee I Bueno Vista dist. 

Bergeson 
(Normondie) 

Big Chief 

Block Bear 

Sec. 8, (25-lOE). 

Miller River dist. 
Sec. 30, (26-llE) . 
Elev. 700 ft . above the 
Miller River. 

Snoqualmie area 

Money Creek dist. 
Sec. 31, (26-llE). 

Apex Gold Mines, Inc. 
(1905-1922, 1934-1943) . 
Bondholders Syndicate 
Mining Co . (1923-1926). 
National Gold Corp . 
(1928). 

King County 

/:,. , S. Ryland, Seattle, 
Wash. (1947). 

Arthur de Soucy, 
Normandy, Wash . 
(1941 ) • Bergeson · 
Mining & Smelting 
Co. (1915-1918). 

A. 0. Larsen, Seattle, 
Wash. (1938). 

James Campbe II . 

Arsenopyrite, pyrite, chalcopyrite, 
galena, and orsenolite in o quartz 
vein 2 to 6 ft. wide that fi Ifs a 
continuous fissure in granodiorite. 
High-grade ore occurs in narrow 
streaks in the vein. 

Go Id-copper ore . 

Gold. 

Pyrite ond arsenopyrite in on 
altered and brecciated grano
diorite along a narrow faul t 
zone. Seams of quartz and 
sulfides as much as 20 in. thick. 

Gold- silver ore . 

Gold and. si Iver in orsenopyrite and 
quartz. 

Gold-copper ore. 

(Coots, 1932; Copper Handbook, 
1907; Hodges, 1897, p. 39; 
Landes and others, 19020, p . 85; 
Mineral Resources of U.S., 1905, 
1908, 1910, 1912, 1913, 1916-
1922, 1923, 1926, 1928; Minerals 
Yearbook, 1938-1941; Mines Hond
Book, 1922, 1925, 1926; Mines and 
Minerals, 1-29-35; Mining Journal, 
4- 30-32, p. 3-4; 9-30-33, p. 
17; 7-15-34, p. 26; 12-15-34, 
p. 22; 12-30-36, p. 28; North
west Mining Journal, no. 6, 1906, 
p. 79; 1907, p. 61-62; no. 5, 1909; 
Northwest Mining News, no. 4, 
1908, p. 91; Northwest Mining Truth, 
no. 8, 1922, p. 5; Potty, 1921, p. 
301-325; Potty and Glover, 1921, 
p. 59; Shedd, 1924, p. 22; Washing
ton Bur. of Statistics, Agriculture, 
and Immigration, 1903, p. 135). 
Sixteen unpatented claims. Produced 
$300,000 total. Ore and concen
trates shipped in 1920 av. 21 to 26 
percent arsenic, 18 to 20 oz. silver, 
H to 2,! oz. gold, and # to 6 percent 
lead. Other assays, with sample 
locations, ore shown on Plates 5 and 6. 

(Hodges, 1897, p. 43). 

See Robinson, p. 168. 

One patented claim. 

(Bethel, 1951, p. 210-213). Six 
patented claims. Three adits on 
property, at 3,280 ft . , 3,580 ft. , 
and 3,720 ft. elev. Assays re
ported os high as $161 in gold. 

(Hodges, 1897, p. 43). 

1,200-ft. odit on property. 

(Mining Journal, 7-30-38). 

One patented claim. 
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TABLE 28 . - Summary of meta llic mineral properties, in King County, Washington, by commodity-Continued 
~ 

Map Property Location Owner Geology References and remarks no. name 

GOLD (Lode)- Continued 

I 
G) 
m 

Black Jack T. 26 N . , R . 8 E. Gold, si Iver, and copper . (Hodges, 1897, p. 213) . 0 
r-

Bonanza Queen Left bank of Money Creek. Gold and copper. (Hodges, 1897, p. 39). 
0 
G) 

Bridal Veil Cedar River dist . Gold, copper, and silver. (Hodges, 1897, p. 48). 
-< 
)> 

61 I Carmack Snoqualmie d ist. Cormack Gold & Copper Go ld-si Iver-lead-copper ore (Copper Handbook, 1907, p. 447; z 
0 Secs. 7 and 18, (23-11 E), Mining Co. (1902- in 3 veins-12, 2·t and l Landes and others, 19020, p. 86; 
~ on South Fork of the Sno- 1918) . ft. wide. Mines Handbook, p. 66). One of 

qualmie River near Sno- six patented claims. 375 ft. of z qualmie Pass. tunnels and shafts . 20 tons shipped m 
prior to l 901 . Assays l to l t oz. > in gold. r-

;,g 
Cascade Gold I I Cascade Gold Mining & (Mining and Scientific Press, no. 6, m 

VI 
Milling Co. (1890). 1890, p. 9). 0 

C 
6 I Charles I Money Creek dist. King County. One patented claim . ;,g 

() Sec. 31, (26-llE). m 
VI 

7 I Clora I Money Creek dist . King County. One patented claim. 0 Sec . 32, (26-llE). "T1 

I Coney Basin J Miller River dist. Coney Basin Gold Mines, Chalcopyrite, galena, sphalerite, pyrite, (Biderbost, 1939, 45 p.; Gage, 1941, 
7' 45 z Sec. 13, (25-lOE) and Inc., leasing to John and tetrahedrite in small quartz vein- p. 159-160; Hodges, 1897, p. 36; 

sec. 19, (25-JJ E). Whitham, Seattle, lets a long joint tones in granodiori te Mills, 1949, 49 p.; Mineral Resources, G) 

Elev. 2,800 to 5,200 ft. Wash. (l 950- l 952). and in a minera ized zone as much as 1935 , 1936, 1939, 1940; Mining Jour- () 
l 5 ft. wide. na l, 9-31-34, p. 22; 6-15-35, p. 28; 0 

Northwest Mining Journal, no. 5, 1909; C 
Purdy, 1951, p. 87; W. S. Smith, l 915, z 
p. 154-185; Von Ornum, 1937, 53 p.; -I 

-< Washington Bur. of Statistics, Agri- . 
culture, and Immigration, 1903, p. :E 135). Group of 15 claims. Production )> 
in 1895, 1934, 1937-1939, 1941. VI 
8 tons shipped in 1941 hod 0.86 oz. :x: 
of gold, 19.71 oz . of silver, 0 . 82 z 
percent copper, 1 0 percent lead, 6 G) 
percent zinc, 1 .52 percent ursenic, -t 
0.26 percent antimony. 0 z 

8 I Cooper I Money Creek dist. I King County . 
Secs. 31 and 32, (26-JJE). 

I I One patented claim . 

Copper Bell 2f mi. from Sallal I I Gold, si Iver, and copper . I (Hodges, 1897, p. 42). 
Prairie. 

34 I Copper Duke Money Creek dist. 
Sec. 25, (26-IOE), 
on Money Creek. 

I I Gold, si Iver, and copper. 



35 I Damon and Pythias I Money Creek dist. Cleopatra Mines, Inc., Arsenopyrite, pyrite, chalcopyrite, (Hodges, 1897, p. 93; Mineral Resources, 
Sec. 33, (26-lOE), Index, Wash. (l 959). and galena in two quartz veins 1928, p. 700; Mining Journal, 4-30-32, 
at head of Money Creek, W. J. Priestley, Sky- in granodiorite. One vein is p. 3-4; Mining Tr(;th, 9-17-28, p. 29-
adjoining Apex property. komish, Wash. (l 939- said to av. 3 ft. in width for o 30; 5-1-30, p, 28). Eighteen unpatented 
Elev. 3,160 ft. 1944). Notional Gold distance of 900 ft. claims. 3,000 ft, of crosscut and drifts. 

Corp. (1928-I 932). 23 tons,shipped prior to 1940, was re-
ported to hove 0.87 oz. in gold, 9 oz. 
in silver, 4 percent lead. Mine run ore 
is said to carry 7.86 percent arsenic, 
0.245 oz. in gold, 2.2 oz. in silver. 
Additional assays ore shown on Figure 
96, p. 148. 

9 I De Lo Mor I Money Creek dist. 
Sec. 31, (26-JJE). 

King County. One patented claim. 

56 I Delio Jone I Snoquo lmie dist, (Hodges, I 897, p. 42). 
Sec. 5, (22-9E), 
on Profile Mountain. 

JO I Dudley I Money Creek dist. King County . One patented claim. 
Sec. 32, (26-llE). 

~ 
I Extra I Money Creek dist. Porphyritic dike heavily mineralized 

m 
]] King County. One patented claim, ~ Sec. 31, (26-JJE). with arsenopyrite. ,-

,-
36 I Favorite Gulch I Money Creek dist. Gold and si Iver. () 

Sec. 25, (26-lOE), 
~ on Money Creek. z 

12 I Florence I Money Creek dist. Lake Volley Stone One patented c laim. m 
;::Q 

Sec. 31 , (26- l IE) . & Shing le Co. )> 
,-

Hawkeye I Miller River dist. Gold, si Iver, copper, and lead. (Hodges, 1897, p. 38). '"'O 
;::Q 

49 I Highlander Miller River dist. (Hodges, 1897, p. 37-38). 0 
'"'O 

SE! sec. 25, (25-IOE). m 
;::Q 
-f 

31 I J. Taylor Wright I Money Creek di st. King County. One patented claim. ni 
Sec. 31, (26-IIE). Vl 

13 I Joy I Money Creek dist. 
Sec. 32, (26-llE). 

King County. One patented c loim. 

14 I Judge I Money Creek dist. King County. One patented c loim. 
Sec. 31 , (26- 11 E). 

15 I Kimball I Money Creek dist. A. F. Brennon, Seattle, 200-ft . -wide porhhyry dike sparsely 29 patented claims. A 750-ft. odit. 
Secs. 31 and 32, (26-11 E), Wash. (1939). mineralized wit gold, si Iver, and 
and secs. 5 and 6, (25- Kimball Creek Mining antimony that cuts gronodiorite. 
11 E), on Kimbal I Creek, Co. (1903). 
2 mi. from Money Creek. 

62 I Klondike Secs. 7 and 8, (22-11 E), 

58 I lost Chance Cedar River dist. 
Secs. 7 and l 8, (22-11 E). 

John Moloney, Sky-
komish, Wash. (1941). 

Gold and copper. (Hodges, I 897, p . 48). 

46 I lost Chance I Money Creek dist . Arsenopyrite and pyrite containing (Hodges, 1897, p. 39). 
(Sockless Jerry) Sec. 1, (25-1 OE), gold, silver, and antimony. Some 

I mi. S. of Money Creek. lead and zinc mineralization, 
0-
01 



TABLE 28.- Summary of metall ic mineral properties, in King County, Washington, by commodity-Continued 

Mop Property 
no. name 

57 I Last Chance 
Nos. 1 and 2 

Laura Lindsay 

54 I Legal Tender 

48 I Lennox 

50 I Le Roi 

55 I Leta 

16 I Lillian Leone 

Little Una 

47 I Lone Star 

42A I Lucky Strike 

Moy Earhart 

Location 

Snoqualmie dist. 
Sec . 1, (23-ll E). 

Snoqualmie area. 

Sne.ciualmie dist. 
SE:.r sec. 25, (24-8E). 

Buena Vista dist. 
Secs. 7 and 18, (25-lOE) 
and sec. 13, (25-9E) . 
Elev. l, 830 to 2,870 ft. 

Mi lier River dist. 
SW! sec. 30, (25-11 E) . 

Snoqualmie dist . 
SE;t sec. 26, (24-8E). 

Money Creek dist. 
Sec. 31, (26-llE). 

Mi lier River dist. 
Adjoining Lone Star. 

Money Creek dist. 
Sec . 1 , (25-1 OE), 
on Money Creek rlacer 
claims across Fol Creek. 

Buena Vista dist. 
Secs. 9 and 10, (25-lOE). 
Elev. 3,000 to 4,000 ft. 

Owner Geology 

GOLD (Lode)- Continued 

Lennox Mining & Devel
opment Co., Seatt le, 
Wash. 

King County. 

George and Gory 
Rutherford, Seattle, 
Wash. (1947- 1951). 

Gold and si Iver. 

Go Id and si Iver . 

Gold and copper. 

Sphalerite, chalcopyrite, pyrite, arseno
pyrite, and galena in quartz and calcite 
gangue in shear zones in gronodiorite. 
Zones persist to depths and lengths of 
several hundred feet. Mineralization 
is irregular. 

Gold, si Iver, and copper. 

Go Id, si Iver, and copper. 

Gold and copper. 

Gold, si Iver, and lead. 

Pyrite, arsenopyrite, and chalcopyrite, 
in quartz veins as much as 12 in. 
thick in on 8-ft, ledge traceable for 
500 ft. in granodiorite. 

References and remarks 

(Hodges, 1897, p. 42), 

(Hodges, 1897, p. 42) . 

(Hodges, 1897, p. 42). 

(Bethel, 1951, p . 213-222; Smyth, 1941, 
44 p.). At least 27 claims held by 
possessory title. Eleven adits and three 
open cuts. A low crosscut 670 ft. long. 
Three diamond drill holes totaling 1,240 
ft. A 120-h. drift and a 20-ft. drift. 
A I -ton lot of pi eked ore (1938) con
tained 1 .14 oz. in gold, 10.42 oz. in 
si Iver, 1 .5 percent copper, 1 .2 percent 
lead, 8.3 percent zinc, 6.18 percent 
arsenic, and 0.07 percent antimony. 
In 1947, eight samples ranged from $251 
to $63.91 in gold, silver, lead, zinc, 
and copper . A 1-ton test shipment 
wos made in 1947. 

(Hodges, 1897, p. 38). 

(Hodges, 1897, p. 42). 

One patented claim. 

(Hodges, 1897, p. 38). 

(Hodges, 1897, p. 38). 

(Bethel, 1951, p. 207-210). 3 unpatented 
claims. 30-ft. shaft, Assays reported 
$20 to $30 in gold, silver, and copper. 

See Robinson, p. 168. 
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51 I Metfopolitan I Mi lier River dist. 
On W. side of the Miller 

I I 16-ft.-wide mineralized zone. I (Landes and others, 19020, p. 84). 

River, 9 mi. from its mouth. 
Adjoins Cleopatra property 
in .sec . 30, (25-1 J E) . 

J.7 t Mitchell I Money'Cteek dist. King County. I One patented claim. 
Sea. 31, (2°6-1 IE}. 

37 1 Monarch I Money Creek dist. 
Sec . 25, (26--1 OE), 
on Mor:iey Creek. 

Gold and si Iver. 

43 I Monte ·carlo I Bueno Vrst-0 dlst . E . P. Covrtne.y, Pyrite, malachite, arsenopyrite, and A 335-ft. edit and o 15- ft. crosscot. 
~W.\- sec. 4, (25-IOE), Seattle, Wash . molybdenite in quartz and tourmaline Two other odits reported. l 3 unfotented 
near head of the Norftl . (1947). in shear zone in granite. ZoM claims. Assay, reported $25 to 55 · 
For.k of tbe Snoqualmie ranges in width from 1 to l 6 in . in gold and si Iver. 
River. 
Elev. 3,440 ft. 

Mountain G!lm . 1· Miller River dist. Gold and silver. (Hodges, 1897, p. 38). 
C leopotr~Bosin. 

~ 
m 

18 I Nop<>;leon I Money <;:reek· dist. King County. One patented cToim. ~ Sec. 32, (26-llE). r 
r 

38 I Neptune I Money'Creek dist. Gold, si Iver, and lead. ri 
Secs. 25 .ond 26, (2~-TOE), 

~ on Money·~reek. 
z 

Normondie 

I ~~e~ Cre~k dist.· . 

See Bergeson, p. 163 . m 
;,g 
)> 

19 I Norwood King Co(!nty. One patented claim. r 
Sec. 32, (26-11 E)_. . ..,, 

;,g 

I Oliver · -I Money Creek.dist. Kjng C(?urity. One patented claim . 
0 

20 "ti 
.Sec. 31,. (26-11 E). m 

;,g 
-I 

63 I Online I Ce.dar River dist. · Gold and copper. (Hodges, 1897, p. 47). m 
N_f!· sec. 35, (22-IOE). 

V, 

59 I ·0phir I Cedar River dist : I I Gold and si Iver. I (Hodges, 1897, p. 48). 
NE.\- sec. 21, (22-19E). 

67 I Oriolii I Cedar" River d ist. · . . :. : I I (Hodges, 1897, p-. 48). 
NW.\- sec . 13, (21-lQ~). 

21 I Owen I Money Creek dist. · King County. 
Secs. 31 and 32, ·(26--JIE) -:! 

I I One patented claim. 

22 I Paradise I Money Creek dist. King County. I One patented claim . 
Sec . 32, (26-11 E). 

Paymaster I Miller River dist. · 
Parallel to San Francisco 

Gold and si Iver. I (Hodges, 1897, p. 39). 

proRerty. 

23 I Pennsylvania I Money Creek dist . 
· 1 

I 
I One patented claim . 

Sec. 32, (26-llE). 

I 1--
0,. 

" 



TABLE 28.- Summary of metallic mineral properties, in King County, Washington, by commodity-Continued 

Map Property Location Owner Geology References and remarks 
no . name 

GOLD (Lode)- Continued 

Pythias 

I Money Creek dist. 

See Damon and Pythias, p. 165. 

I Ray 24 King County. One patented claim. 
Sec. 32, (26-llE). 

66 I Robinson Cedar River dist. Robinson Mines Co. Go Id, si Iver, and copper. (Hodges, 1897, p. 47). Two patented 
(May Earhart, Sec . 4, (21-JOE). (I 935). c laims. A 60-ft. shaft and a 600-ft. 
Bear Creek) edit. 

Romeo Mi lier River di st. Go Id, si Iver, and copper. (Hodges, I 897, p. 37), 
Summit of Cleopatra 
Basin and extending down 
both the Snoqualmie River 
and Mi lier River sides of 
the ridge. 

I Rushing I Buena Vista dist. Jomes Campbe II , 44 Ore vein reported to be 8 ft. Six patented claims. Three odits-300, 
Secs. 8 and 9, (25-JOE), Seott le, Wash • wide. 400, and 500 ft. long. Assays as high 
on Illinois Creek. (1935). as $161 in gold reported. 

Salmon Creek I 5t sec. 10, (26-lOE), W. R. Anderson, Baring, Gold, silver, lead, and zinc. 
about 1 mi . S. of Baring. Wash. 

39 I San Francisco I Mi lier River di st. 
Secs. 25 and 36, (26-lOE) . 

Gold and si Iver. (Hodges, 1897, p, 39). 

65 I San Jose I Cedar River dist. 
SE.\- sec. 27, (22- I OE), 

Gold and copper. (Hodges, 1897, p. 47-48). A 10-ton 
shipment in 1894 av. $12 per ton . 

25 I Sora I Money Creek di st. 
Sec. 31, (26-llE). 

King County. One patented c I aim. 

26 I Sora Williams I Money Creek di st. 
Sec. 31, (26-llE). 

King County. One patented c I aim. 

Seattle I Snoqualmie dist. Gold and si Iver. (Hodges, 1897, p. 48). 
SW.\- sec. 15, (22-lOE). 

27 I Skookum I Money Creek dist. One patented claim . 
Secs.31 and 32, (26-1 IE). 

Sockless Jerry 

I Money Creek dist. 

See Last Chance, p. 165. 

28 I Solomon King County. Gold, si Iver, and lead. (Hodges, I 897, p. 39). One patented 
Sec. 31, (26-11 E). claim. 

Square Deal I Snoqualmie area. A. O. Larsen, Seattle, 
Wash. (1938). 

Gold and copper. (Mining Journal, 7-30-38). 

60 I Stemwinder I Cedar River district, I Gold and silver. I (Hodges, 1897, p. 48). 
SE.\-sec. 21, (22-lOE). 

I 
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29 I Teddy R. 

Triune 

Twin Lakes 

53 I Volley Queen 

Vandalia 

30 I Ventura 

Victoria 

52 I War Eagle 

Washington 

Western States 
Copper 

68 I White River 

64 I Woodline 

2 I Yellow Jacket 

Money Creek 
Placer 

3 I Raging River 
Placers 

Seattle Placer 

4 I Snoqualmie 
Placer 

I Money Creek dist . 
Sec. 32, (26-ll E). 

I Mil ler River dist. 

Miller River dist . 
8 mi . from mouth of the 
Mi lier River. 

I Mi lier River di st. 
Sec. 33, (23-llE). 

I East Fork of Money Creek. 

Money Creek dist. 
Secs. 31 and 32, (26-llE). 

I Cedar River dist. 

Mi lier River dist. 
Sec. 19, (25- llE). 

Approx. sec. 6, (19-8E), 
on S. side of Quartz 
Mountain . 

I Cedar River dist. 
Center sec. 35, (22-1 OE). 

I Sec . 1 5, (26-1 OE), 
on W. side of East Fork of 
Salmon ( Index) Creek. 

Money Creek dist. 
Secs. 20 ond 29, (26-11 E). 

Along Raging River. 

Vicinity of Seattle. 

On the Middle Fork of the 
Snoqualmie River. 

King County, 

Gold, si Iver, and lead . 

Gold and copper. 

Monte Cristo Mining 
Co. 

Go Id and si Iver. 

King County. 

Gold and copper. 

Gold, si Iver, and copper . 

Silicified and altered volcanic rocks 
associated with alunite deposits. 

Vein containing free-milling gold ore 
and some sulfide ore. 

GOLD (Placer) 

Magnetite, chromite, monazite, gold, 
and platinum in black sand deposit . 

One patented claim. 

(Hodges, 1897, p. 38). 

(Hodges, 1897, p. 38). 

One patented claim. 

(Hodges, 1897, p. 40). 

One patented claim . 

(Hodges, 1897, p. 48). 

(Hodges, 1897, p. 38). 

See Arizona and Washington, p . 163. 

See Quartz Creek, p. 161 . 

Two edits, one said to be 300 ft. long. 
Assay reported 54 cents to $1 .40 in 
gold. 

(Hodges, 1897, p. 47). 

(Landes and others, 1902a, p . 85). 
Ten claims. Av. assay value is about 
$16, mostly in gold, but also some 
silver. 

(Bethune, 1892, p. 172). 

(Day and Richards, 1906, p. 156). 
U.S. Geological Survey took samples 
that contained 10.82 lb . magnetite, 
1.18 lb. monazite, 0.28 lb. chromite, 
and 31 cents in gold per ton. 

(Bethune, 1892, p. 167) . 
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TABLE 28.- Summary of metallic mineral properties, in King County, Washington, by commodity- Continued 

Map 
no. 

2 

3 

Property 
name 

Snoqualmie River 
Placers 

Tait River Placer 

Anderson 
(Baring) 

Bald Hornet 

Baring 

Chair Peak 

Chief 

8 I Cliff 

9 I Climax 

7 I Denny 

Location 

Along the Snoqualmie River. 

SE:l- sec. 29, (26-8E), 
on the Toft River. 

~ sec . 1 0 and near SE • car. 
sec . 11, (26-lOE), 
I mi. from railroad at 
Baring. 
EI ev . l , 200 ft. 

Snoqualmie dist . 
Secs. 31 and 32, 
(24-9E). 

Sec. 31, (23-11 E). 

Snoqualmie dist . 
Sec. 31, (23-11 E). 

Snoqualmie dist . 
Sec. 31, (23-llE) . 

Snoqualmie dist. 
Secs. 6and. 7, (22- l l E), 
2 mi. NW. of Snoqualm ie 
Poss. 
Elev. 3,500 ft . 

Owner Geology 

GOLD (Placer)- Continued 

Theodore Anderson 
Everett, Wash. (( 943). 

Henry Wrightman, 
Clinton, Wash. 

James Taylor, Seattle, 
Wash. 

Fine gold reported to occur in the top 
18 in. of grovel in river bars in this 
vicinity. 

IRON 

Magnetite ore body in limy quartzite; 
probably contact-replacement deposits , 
Exposure shows lenticular moss 25 to 
30ft . in he ight and 15ft. in width. 

Magnetite and pyrite occur as ovoid 
lenses, 20 ft. or mare across, in a 
contact metamorphic deposit between 
limestone and intrusive granodiorite . 
Gongue minerals ore garnet, ·quartz, 
octinolite, and calcite. · 

References and remarks 

(Bethune, 1892, p. 172). 

(Glover, 1942, p. 9; Shedd and others, 
1922, p. 92-93; Shedd, 1924, p. 66). 
Known tonnage is 2,000. Assays reported 
35 to 60.70 percent iron, 9.51 to 10 .20 
percent silica, 0.75 percent aluminum, 
4.53 percent calcium, l .15 percent mag
nesium, 0.65 percent phosphorus, 0.09 
percent sulfur, and trace to O. 94 percent 
titanium. One carload is said to have 
been shipped. 

(Todd, 1961). Three patented claims. 

See Anderson, above. 

See Kelly, p . 171. 

One patented claim. 

Two patented claims. Reported to have 
had some production. 

Two patented claims. 

(Bethune, 1892, p. 42; Glover, 1942, 
p . 8; Hodges, 1897, p. 41; Northern 
Pacific Railway Co. , 1941, p. 7; Patty 
and Glover, 1'921, p. 70; Shedd, 1902, 
p. 25-27; Shedd and others, 1922, . 
p. 86-90; Shedd, 1924, P•. 66; G. 0. 
Smith and Colk~ns, 1906., p . 13; Whittier, 

(continued on following page) 
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JO 

4 

Denny 
(continued) 

Dobroff 

Green Mountain 

Green River 

6 I Guye 

5 

(Mt. Logan, 
Summit) 

I Kelly 
(Chair Peak) 

Mt. Logan 

Smith 

Summit 

2 I Williams-Smith 

~NWaSEa sec. 3, 
(20-6E). 

Snoqualmie dist. 
SE,t sec. 33, (24-9E), 
on Green Mountain, 6 mi. 
from Sallol Prairie. 

Snoqua lmie dist. 

Snoqualmie dist. 
Secs . 28, 32, and 33, 
(23-11 E), about 2! 
mi. from Rockdale. 
Elev. 4,600 ft. 

Snoqualmie dist . 
NWa sec. 30, (23-llE), 
on Chair Peak. 

Mil ler River dist . 
Secs. 35 and 36, (26-lOE), 
5 mi. from rai lrood at 
Miller River. 
Elev. 2,900 ft. 

Mrs. Clarabelle Dobroff, I Bog iron (limonite) deposit said to 
Enumclaw, Wash. (1944). cover a fair-size area. 

J. F. Hubbart , Auburn, 
Wash. (1928). 
Guye (1884-1928). 

Hemati te and magnetite ore. 

Deposits are contact-metamorphic in 
origin. Contains magnetite, pyrite, 
galena, and spholerite . Near the 
center of deposit is a 6-ft. -wide 
mineralized vein of galena and sphal
erite. 

Magnetite ore; hos some copper. 

Magnetite ore body is probably contact 
replacement in limestone. Magnetite 
crops out in three places, the largest 
exposure being 51 ft. across. 

1917, p. 25-26; Zapffe, 1949, p. 22- 24). 
Four patented claims. Known tonnage, 
5,000. Assays: 55.48 to 68.54 percent 
iron, 1.89 to 7 . 99 percent si lica, 0 .021 
percent phosphorus, and O. 089 percent 
to 0 .25 percent sulfur (assays from 3 
fairly representative samples). 

20 acres of deeded land. 

(Glover, 1942, p. 10; Hodges, 1897, 
p. 41). 

(Bethune, 1892, p. 48; Glover, 1942, 
p. JO), Assays showed 45.51 percent 
iron, 10.12 percent si lica, 0.05 
percent sulfur, trace of phosphorus. 

(Bethune, 1892, p. 45; Glover, 1942, 
p. 8-9; Hodges, 1897, p. 41; Northern 
Pacific Railway Co. , 1941, p. 7; Patty 
and Glover, 1921, p. 70; Shedd, 1902, 
p. 25-26; Shedd and others, 1922, p. 
90-92; Shedd, 1924, p. 66; G. 0. Smith 
and Calkins, 1906, p. 13; Whittier, 1917, 
p. 26-27; Zopffe, 1949, p. 22-24) . 
12 patented claims. Two representative 
analyses show 59. 94 to 64. 31 percent 
iron, 2.0 to 2.64 percent alumina, 4.07 
to 6.71 percent silica, 0.32 to 0.93 
percent calcium, 0.37 to 0 .39 percent 
magnesia, 0.019 to 0.020 percent phos
phorus, 0.013 to 0.016 percent sulfur, 
0.11 to 0.24 percent titanium, 0.39 to 
0.58 percent manganese. Other assays 
report as high as $138 per ton in lead, 
zinc, gold, and silver. 

(Bethune, 1892, p. 42; Glover, 1942, 
p . 10; Hodges, 1897, p. 41) . 

See Guye, above, 

See Wi II iams-Smith, below. 

See Guye, above. 

(G lover, 1942, p. 9; Shedd and others, 
1922, p. 93-94; Shedd, 1924, p. 66) . 
Two claims. Assays were 66 to 67 per
cent iron, 2 .70 to 4 .10 percent silica, 
0.0264 to 0.37 percent phosphorus, 
and no sulfur . 

3: 
m .... 
)> 
r-
e 
() 

3: 
z 
m 

~ 
r-
-0 
;,o 

0 
-0 
m 
;,o .... 
m 
Vl 

'-I 



TABLE 28. - Summary of metallic mineral properties, in King County, Washington, by commodity-Continued 

Map Property 
Locat ion Owner Geology References and remarks no. name 

LEAD 

4 I Dawson I Buena Vista dist. 
N E:k sec . l 8, (25-1 l E), 
on a tributary to Miller 
River. 

Strong vein of galena, spha lerite, chalco-
pyrite, arsenopyrite, and pyrite in a 12-
ft. leached zone. 

0N. S. Smith, _ 1915, p. 184)_. Assays 3 .5 
to 41 percent lead, 0.4 to 4.06 oz. 
in gold, 4 . 0 to 30.0 oz. in silver, 
and ni I to 3 .12 percent copper. 

6 I Ellis I Snoqualmie d ist. 
N. side of Mount Si, 
~ mi. from North Bend. 

(Hodges, 1897, p. 42) . 

Galena Chief I Snoqualmie dist. R. L. Blackburn (1892). Galena in quartz gongue. (Bethune, 1892, p. 167) . 
$18 to $140 per ton. 

Assays reported 

5 I Goat Mountain I Bueno Vista dist. Robert Prufer, North Shear zone in gronodiorite, 35 ft. wide (Bethel, 1951, p. 202-204) . 15 claims, 
Sec. 31,(25-lOE), Bend, Wash., and and traceable for about 600 ft., con- 8 open prospect trenches. 17 samples 
on west side of Goat George Wagner, tains stringers of mineralized quartz, av. 0.08 oz in gold, 15.48 oz. in 
Mountain, l mi . S. of Seattle, Wash. most of which are only a few inches silver, 9.35 percent zinc, 7.08 percent 
Sunday Lake. (1944-1952). wide. Zone contains pyrite, chalco- lead, and l .63 percent copper. 6 

pyrite, orsenopyrite, galena, sphalerite, samples av . 0 . 81 percent molybdenum. 
and molybdenite. 

Ingersoll I Snoqualmie dist. I R. L. B lockburn. I Galena in quartz gangue. (Bethune, 1892, p. 167). Assays reported 
$18 to $140 per ton . 

Katie I Miller River dist. Lead and copper. (Hodges, 1897, p. 38). 

Mohawk Money Creek dist. Lead and zinc. 
Sec. 27, (26-lOE), 
on Money Creek. 

Galena in veins. 7 I Mount Si I Snoqualmie dist . Fred Ellis and Albert (Hodges, 1897, p. 41). 
N. side of Mount Si, Kelly . A70-ft. edit . Assoysoshigh 
3t mi . from North Bend. as $20 reported. 

3 I Philippi Lake I Buena Vista dist. Phil ippi Lake Mining Co., Lead and zinc. 
Sec. 8, (25-11 E). Seott le, Wash., 1951 . 

Seven-Twenty I Snoqualmie dist. R. L. Blackburn (1892). Galena in quartz gongue. (Bethune, 1892, p . 167). One claim. 
Assays reported $18 to $140 per ton . 

2 I T reosury Lead I Money Creek dist. I William R. Anderson, I Small fractures in gronodiorite I 80 acres of patented land. 
Sec. 10, (26-lOE), Boring, Wash. (1943). that hove been minera lized locol ly 
about 1 mi. S. of Boring, with galena and sphalerite. 
on Index Creek . 
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l Byrd 

2 Cardinal Reward 

3 Royal Reward 

1 Devils Canyon 

2 Lost Lode 

5 Aces Up 

3 I Alexander 

Black Diamond area. 
Sec. 9, (21-7E), 
near Byrd. 

Black Diamond area. 
NE:! sec.17, (21-7E). 

Black Diamond area. 
SW:! sec. 9, (21-7E), 
on a small terrace on the 
S. bank of the Green 
River. 

Buena Vista dist. 
Sec. 26 and S! sec . 27, 
(25-1 OE). 
Elev. 3,200 to 3,700 ft. 

Snoqualmie dist. 
Sec. 21, (24-9E). 

Miller River dist. 
SEaSWa sec. 30, (25-1 IE), 
4,200 ft. SE. of the Cleo
patra mine. 
Elev. 2,360 to 2,800 ft. 

Miller River dist. 
SE:! sec . 8, SW:! 
sec. 9, NW:! sec. 16, 
and NE:! sec. 17, 
(25-llE). 

MERCURY 

Northern Pacific Roi I way Mineralized breccia zone in sandstone. 
Co., Seattle, Wash., Sulfides are realgar and orpiment, 
leasing to the Washing- including some cinnabar. 
ton Mining Corp., 
Tacoma, Wash. 

Washington Mining Corp., Mineralized breccia zone in sandstone, 
Tacoma, Wash. shale, and andesite. Sulfide miner-

als are realgar, orpiment, and cin-
nabar. 

MOLYBDENUM 

Leased by Target Mines, Shear zone as much as 25 ft. wide in 
Inc., Vancouver, B. C., altered granodiorite laced by 1- to 6-
Canada (1966). in. quartz veinlets. Zone can be 
Consolidated Molyb- traced 600 ft. and has a depth of 
denum, Inc., Seattle, at least 400 ft. Some of the quartz 
Wash. (1948). Vernon veinlets are well mineralized with 
M. Osterberg (1912- molybdenite. Other minerals are 
1926) . powellite, pyrite, chalcopyrite, 

and scheelite. 

Ga lena and mo lybdenite. 

SI LVER 

E. C. Maloney, Sky
komish, Wash., 
leasing to Henry 
Trenk, Skykomish, 
Wash. (1966) . 

Mrs. A. J. Akishin, 
Seattle, Wash. 

Joints in granodiorite have been min -
eralized over a width of a few inches 
to 2 ft. with pyrite, arsenopyrite, 
sphalerite, chalcopyrite, argen
tiferous galena, jamesanite, and 
quartzite. 

Narrow mineralized jo ints in grano
diorite contain sphalerite, pyrite, 
galena, and chalcopyrite in quartz
calcite-clay gouge . 

Two adits and severa l crosscuts. 

A two-compartment, 168-ft. shaft; 
a l 00-ft. drift; and a 50-ft. crosscut. 
Produced about 20 flasks of mercury 
from 1957 to 1 960. 

(Bethel, 1951, p. 222-231; Culver and 
Broughton, 1945, p. 27; Patty and 
Glover, 1921, p. 82; Purdy, 1954, 
p. 29-31 ) . Four unpatented claims. 
l adi t, 159 ft, long. A 4-ft. channel 
sample across face of the adit av. 
0.11 percent molybdenite. Samples 
across 1-ft. width on surface reported 
0.40 percent molybdenum and 0.29 
percent tungsten. 

(Hodges, 1897, p. 42). 

(Hodges, 1897, p . 38; Purdy, 1951, 
p. 79-83). One of the unpatented 
claims in the Cleopatra group. Four 
adits . Some streaks carry 20 oz . in 
si Iver. A 500-lb. shipment was sent 
to the Tacoma smelter. Assays are shown 
on Plate 3. 

(R . E. Smith, 1953, 31 p.). 
2 od its totaling l, 117 ft. Assays as 
high as 6 . 13 oz. ln silver. 

s 
m 
-t 
)> 
r 
C 
() 

s 
z 
m 

~ 
r 
"'O 
;;:o 

0 
"'O 
m 
;;:o 
-t 
m 
V') 

~ 



TABLE 28.- Summary of metallic mineral properties, in King County, Washington, by commodity-Continued 

Map Property 
no . name 

6 I Bear Basin 

7 

Coscode 

Cleopatra 

9 I Commonwealth 

Copper Plate 

Gold Mountain 

Helmke 

2 I Lucky Day 
(Helmke) 

Mastodon 

Location 

Buena Vista dist. 
SE:\- sec. 14, NE! 
sec . 23, SW! sec. 13, 
and NW! sec. 24, (25-
1 OE) . 
Elev. 3,800 to 5,500 ft. 

Miller River dist. 
NW! SE:a sec. 24, (25-1 OE) . 
Elev. 3,400 ft. 

I Snoqualmie dist. 
Sec. 34, (23- 11 E). 

I 

I NE! SE! sec . 20, (26-llE). 

I 
I Miller River dist . 

Sec. 5, (25-12E), 
in the Foss River area. 

I Buena Vista dist. 
Near head of the North 
Fork of the Snoqualmie 
River. 

Owner Geology References and remarks 

SILVER- Continued 

Bear Basin Mining Co., 
Bremerton, Wash. 
(1956). Snoqualmie 
Mining Co. (1933). 
Cascade Mines, Inc. 

Cleopatra Mines, Inc., 
Index, Wash. E. C. 
Moloney, Skykomish, 
Wash., leased to Henry 
Trenk, of the Cascade 
Mining Co. (1949) . 

Weyerhaeuser Co. 
(1936). 

Lucky Day Mining & 
Milling Co . , Inc., 
Everett, Wash . (1938). 

Fault zone in granodiorite that 
pinches and swells from thin seams 
to 4 ft. in thickness and contains 
pyrite, arsenopyrite, freibergite, 
jamesonite, stibnite, andorite, 
stannite, sphalerite, galena, 
tetrahedrite, stephanite, chalco
pyrite, molybdenite in mangan
dolomite, and quartz gangue. 

Altered and mineralized zones along 
joints in granodiorite. Ore minerals 
are argenti ferous galena, cholcopyrite, 
tetrahedrite, arsenopyrite, pyrite, 
dyscrosite(? ), jamesonite, and 
sphalerite. 

Silver, copper, and gold in granodiori te, 

(Bethel, 1951, p. 190-202; Purdy, 1951, 
p. 83-87) . 25 unpatented claims. 8 
edits and a winze totaling 2,000 ft. 
A 17-in . channel sample assayed 0.06 
oz. in gold, 16.90oz. in silver, 
and 0.13 percent zinc (Fig. 76) . 
A l 0-i n. chonne I somp le assayed O. 06 oz . 
in gold, 6.00oz. in silver, andl.71 I 
percent copper (Fig. 77). 

See Seattle-Cascade, p. 175 . 

(Engineering and Mining Journal, 1898, 
p. 260; Hodges, 1897, p. 37; Mineral 
Resources of the U.S., 1939, p. 490; 
1941, p . 473; Northwest Mining Journal, 
1909, no. 5; Patty and Glover, 1921, 
p. 59; Purdy, 1951, p. 79-83; Shedd, 
1924, p. 50; Wash. Bur. of Stoti sti cs , 
Agriculture, a nd Immigration, 1903, p. 
135). Two c laims. 2 adits totaling 
2,100 ft. Produced intermittently prior 
to 1914. Also in 1938, 1940, 1941. 
Maximumassoy581 oz. in silver, $10 
in gold . Ore zone 100 ft. long and 2t 
ft. wide av. 20 oz. in si Iver. Other 
assays are shown on Plate 4. 

(Hodges, 1897, p. 42). 

See Seattle-Cascade, p. 175. 

Pyritized and kaolinized andesite in which I (Purdy, 1951, p. 74-75). 
are reported ly two well-defined veins. 
Ore minerals are pyrite, orgentiferous 
stibnite, and minor chalcopyrite. 

Si Iver, go Id, and copper. 

See Lucky Day, below. 

Eleven unpatented claims. 

(Hadges, 1897, p. 43). 
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4 I Seottle-Coscode 
(Triple S, Silver 
Dollar ond 
Copper Plate) 

Silver Dollar ond 
Copper Plate 

8 I Si Iver Star 

Sunday 

Triple S 

Snoqualmie 

1 Skykomish 

4 I Jock Pot 

2 Longer 

Mi lier River d ist. 
Center N! sec. 17, 
(25- 11 E), on W. 
side of the Mi lier 
River. 

I Mi lier River dist. 
NWt sec. 24, (25- 1 OE). 

I Miller River dist. 
On King Solomon Creek, 

I 

o little below the Cleo-
potro Basin. 

Near Snoqualmie Poss, 
in eastern King County. 

Rood cut on Stevens Poss 
highway at E. end of Sky-
komish, probably in sec. 
26, (26-11 E). 

Bueno Vista dist. 
SW! sec. 27 and ~ sec. 
28, (25-lOE), on W. side 
of Cougar Creek. 
Elev. 4,740 ft. 

Bueno Vista dist. 
Sec . 17, (25-lOE), on 
N. side of Lennox Creek, 
about! mi. above its 
mouth. 

Seottle- Coscode Mining 
Co . (1908-1909) . 

Several shear zones in gronodiorite. 
Best mineralized zone hos ov . width of 
18 in . Ore occurs in bonds, widest of 
which is 8 in. Ore minerals ore sphol
erite, galena, pyrite, orsenopyrite, ond 
cholcopyrite in quartz gongue. 

Silver, gold, lead, zinc, ond antimony. 

Si Iver, gold, ond copper. 

THORIUM 

Robert Prufer, North 
Bend, Wosh. (1947) . 

A little allonite occurs os on accessory 
mineral in the Snoqualmie grono-
diorite. 

TIN 

Cossiterite in conglomerate of the 
Swouk Formation . 

ZINC 

Discontinuous mineralized fractures. 
Best showing is o lenticular vein that 
ranges from 2 to 10 ft . in width over 
a 50-ft. vertical exposure. Ore min
erals ore spholerite, scheelite, pyrite, 
ond cholcopyrite. 

4-in. seam of spholerite ond some chal
copyrite and pyrrhotite in metosedi
ments near gronodiorite contact. 

(Crary, 1912, 26 p.; Gage, 1941, p . 
161-162; Minera l Resources of the U. S., 
1941, p. 473; Mining and Scientific 
Press, no. 20, 1902, p . 680; Northwest 
Mining Journal, 1909, no. 5, p. 112; 
Northwest Mining News, 1908, no . 6, 
p. 158; W. S. Smith, 1915, p. 184). 

See Seottle- Coscode, above. 

Assay showed 5 percent antimony. 

(Hodges, 1897, p. 37) . 

See Seott le-Cascade, above. 

(G. 0. Smith and Calkins, 1906, p. 9). 

(Wilson ond others, 1942, p. 37) . 
Reported 1 percent cossiterite . 

(Bethel, 1951, p. 204-207). Eight 
unpotented claims. Seven samples 
ov. 0.03 oz. in gold, 0.57 oz. in 
silver, 5.67 percent zinc, ond 0 . 89 
percent lead. 

(Bethel, 1951, p. 231 - 232). 
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TABLE 28.- Summary of metallic mineral properties, in King County, Washington, by commodity-Continued 

Map Property Location Owner Geology References and remarks 
no. name 

ZINC-Continued 

I Mount Phelps Buena Vista dist. Priestley Mining & Dark dike rock cutting granite is mineral- Reported value of about $5 in gold, 
Secs. 5, 6, 7, and 8, Milling Co. (1947). ized along joints. Ore minerals are silver, lead, and zinc. 
(25-l OE), on S. slope sphaleri te, chalcopyrite, magnetite, 
of Mount Phelps. pyrite, and arsenopyrite. 
Elev . I, 900 to 2,400 ft. 

Ryland Buena Vista dist. Dwight W. Johnson, Six patented c laims. 
Secs. 8 and 9, (25-IOE). Kent, Wash. (1956). 

Rushing Milling & 
Mining Co. (1903). 

3 Three S Gulch Miller River dist . Alexander Mining Co., Shear zone in granodiorite mineralized 
NW! sec. 16, (25-l IE). Seattle, Wash. (1952) . with sphalerite, galena, and chalco-

pyrite. Vein is 6 to 9 in. thick. 
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PATENTED CLAIMS 177 

LIST OF PATENTED CLAIMS~ KING COUNTY, WASHINGTON 

Location 

Claim Survey no. Patent no. 

Section 
Township Range 

North East 

A -
Aaron 749 41815 31 26 11 

Ainsworth 709 41002 8 25 10 

Akishin 1286 A & B 1181686 16 25 11 

Alexander Nos. 3, 4, 5 1286 A & B 1181686 16, 17 25 11 

Annex 938 242743 13, 24 26 10 

B -
Bald Hornet No . 1 90 22518 31, 32 24 9 

Bald Hornet No. 2 91 22520 31 24 9 

Bald Hornet No. 3 92 22521 { 31 24 9 
36 24 8 

Beatrice 749 41815 31, 32 26 11 

Belle of Washington 709 41002 8 25 10 

Bessemer 98 22524 33 24 9 

Block Bear 749 41815 31 26 11 

Blakeley 709 41002 9 25 10 

Buckeye Nos. 9, 10, 11, 

12, 13, 14, 15, 16 846A&B 46115 4 26 JO 

C -
Calcite Placer 909 35267 13 26 10 

Cammeo 709 41002 8 25 10 

Carbonate Placer 909 35267 13 26 10 

Cormack 856 A 197184 7, 18 23 11 

Charles 749 41815 31 26 11 

Chief 43 21454 31 23 11 

Claro 749 41815 32 26 11 

Cliff 41 23606 31 23 11 

Cliff 42 23604 31 23 11 

Climax 44 23605 31 23 11 

Climax 45 23606 31 23 J 1 

Clipper Nos . l, 2 923 282184 l 23 11 

Cooper 749 41815 31, 32 26 11 

Crested Butte 97 22523 33 24 9 

Crystal 1129 A & B 819103 36 25 11 
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LIST OF PATENTED CLAIMS IN KING COUNTY, WASHINGTON-Continued 

Location 

Claim Survey no. Patent no. 

Section Township Range 
North East 

D -
De La Mar 749 41815 31 26 11 

Denny 37 11921 6 22 11 

Denny 38 21451 6 22 11 

Denny 39 21452 6 22 11 

Denny 40 21453 6, 7 22 11 

Dudley 749 41815 32 26 11 

Dutch Millers Lode 806 29204 20 24 13 

E -
Ed Bahoster 806 29204 20 24 13 

Everlasting 94 22527 33 24 9 

Extra 749 41815 31 26 11 

F -
Florence 749 41815 31 26 11 

Franklin 86 22528 33 '24 9 

G -
Gellivara 303 24377 33 23 11 

Glacier Hi 11 1129A&B 81903 36 25 11 

Gold King 856 A 452078 18 22 11 

Gold Queen 856 A 452078 18 22 11 

Golden Fleece 856 A 452708 7, 18 22 11 

Good Luck 95 22522 33 24 9 

Gray Eagle 52 20287 21 20 10 

H -
Hardscrabble 93 24441 33 24 9 

I 

Industry 48 24199 28 23 11 

Industry 88 22525 28, 32, 33 23 11 

Industry 50 24201 28 23 11 

Industry 51 24202 28 23 11 
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LIST OF PATENTED CLAIMS IN KING COUNTY, WASHINGTON-Continued 

Location 

Claim Survey no. Patent no. 

Section 
Township Range 

North East 

J -
J. Taylor Wright 749 41815 31 26 11 

Jay 749 41815 32 26 11 

Judge 749 41815 31 26 11 

Jumbo 1129 A & B 819103 36 25 11 

Jumbo No. l l 129 A & B 819103 36 25 11 

K -
Katie Belle 915 120874 34 24 12 

Kimball 749 41815 31 26 11 

Kola 912 369136 11 26 10 

L -
Lanark 709 41002 8, 9 25 10 

Last Chance 856 A 452708 7 I 18 22 11 

Last Chance Nos. l , 2 923 282184 1 23 11 

Li 11 ion Leone 749 41815 31 26 11 

Lucky 1058 459621 3 21 10 

Lucky Extension 1058 459621 3 21 10 

M -
M.X. 928 245177 3 25 11 

Mammoth 46 24197 28, 33 23 11 
Mammoth 47 24198 28 23 11 

Mammoth 89 22526 33 23 11 
Mammoth 49 24200 28 23 11 
Marble Beauty 948 424698 13 26 JO 
Marble Cliff 948 424698 13 26 10 

Marble Dale 948 424698 13 26 JO 
Marble Gem 997 299741 13 26 10 

Marble Gulch 948 424698 13 26 10 

Marble Jack 997 299741 13 26 10 

Marble King 997 299741 13 26 10 

Marble Mount 948 424698 13 26 10 

Marble Quarry 948 424698 13 26 10 

Marble Wonder 948 424698 13 26 10 
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LIST OF PATENTED CLAIMS IN KING COUNTY, WASHINGTON- Continued 

Location 

Claim Survey no . Patent no. 

Section 
Township Range 
North East 

Marmot 303 24377 33 23 11 

Mitchell 749 41815 6 25 11 

Mono 928 245177 3, l 0 25 11 

Monte Cristo Nos. 1, 2, 3 923 282184 { 31 
23 11 
24 11 

Mountain Chief 1, 2 923 282184 l 23 11 

tl 
Napoleon 749 41815 32 26 11 

Norwood 749 41815 32 26 11 

Q 

O.G . X. 928 245177 3 25 11 

Oliver 749 41815 31 26 11 

Olympia 709 41005 8 25 10 

Orifeno 87 22519 28 23 11 

Orphan Boy 928 245177 10 25 11 

Orphan Boy No. 1 1129 A & B 819103 10 25 11 

Orphan Girl 928 245177 3 25 11 

Oso 812 369136 11 26 10 

Owen 749 41815 31, 32 26 11 

.f 

Paradise 749 41815 32 26 11 

Pearl 928 245177 3 25 11 

Pedro 195 120874 36 24 11 

Pennsylvania 749 41815 32 26 11 

Q 

Quartzite Lode 1310 1235208 17 25 10 

Ji 

Ray 749 41815 32 26 11 

Robinson 1057 724812 4 21 10 

Robinson Extension 1057 724812 4 21 10 

2. 
Sara 749 41815 31 26 11 
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LIST OF PATENTED CLAIMS IN Kl NG COUNTY, WASH ING TON - Continued 

Location 

Claim Survey no . Patent no. 

Section Township Range 
North East 

Sara Williams 749 41815 31 26 11 

Sherwood No. 2 298 28468 4 22 7 

Skookum 750 41815 31, 32 26 11 

Solomon 749 41815 31 26 11 

Star 915 120874 36 24 11 

l 

Teddy R. 749 41815 32 26 11 

Tombstone 942 242473 13 26 10 

Tracy 915 120874 34 24 12 

u -

U & I No. 1 923 282184 { 3f 
24 11 
23 11 

U & I No. 2 ·923 282184 1 23 11 

V -
Valley Queen 303 24377 33 23 11 

Ventura 749 41815 31, 32 26 11 

Vine Maple 1192 A & B 819103 31 25 12 

Vulcan 941 225572 13, 24 26 10 
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INDEX OF MINERAL PROPERTIES IN KING COUNTY, WASHINGTON - ---

Name Page Name 

A Carbonate Placer (limestone) . . ............ 80, 177 

Aaron .................... . ............ 162, 177 Cardinal Reward . . .................... . . 154, 173 

Aces Up . . ................ . ............ 137, 173 Carmack . ......... . ................... 1 64, 177 

Alexander .......... . ............. . ..... 173, 177 

Anderson (Baring) ... . ...... . ............ . .... 170 

Cascade (see Seattle-Cascade) 

Cascade Gold ..... . .............. . ......... 164 

Annex ... . ..................... . ... . ... 158, 177 Cave Ridge {see Guye Peak) 

Annie .................................. . .. 158 Chair Peak (iron) (see Kelly) 

Apex (Bondholders Syndicate) ...... . ....... 145, 163 Chair Peak (limestone) . . . . . . . . . . . . . . . . . . . . . . . 81 

Arizona and Washington ............... . ...... 163 Charles ............................... 164, 177 

B 
Chicago ................ . .. . ............... 159 

Chief .. . .. . ........... . .............. . 170, 177 

Bald Hornet . ........... . ... . .... . . . ... 170, 177 Christina .... . ........................... . . l 59 

Baring (chromium) ................. . ........ . 158 Clara ....................... . ..... . ... 164, 177 

Baring (granodiorite) ......................... 122 Cleopatra ..... . . . ............ . ..... . .. 139, 174 

Baring (iron) (see Anderson) Cleveland .... . ............... . ............ 159 

Baring (limestone) ........... . ............... 80 Cliff ..... . ............. . ............. 170, 177 

Baring Iron Mine (limestone) ................. . . 80 Climax {copper) ........... . ................. 159 

Bear Basin ....... . ..................... 127, 174 Climax (iron) ................ . .......... 170, 177 

Bear Creek (see Robinson) Clipper (see also Middle Fork) .............. . .. . 177 

Beatrice ......... . .................... 163, 177 Commonwea I th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 4 

Beoverdale ............................ 130, 163 Coney Basin ........................... 140, 164 

Belle of Tennessee . ......... • .. . ............... 163 Cooper ............... . ... . ... . ........ 164, 177 

Bergeson (Normandie) ........................ 163 Copper Be II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 

Big Chief .................................. 163 Copper Chief (Foss River area} ................. 159 

Black Bear ............................ 163, 177 Copper Chief (Snoqualmie district) ............. . 159 

Black Diamond .......................... . ... 158 Copper Duke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 64 

Black Jock ................ . ................ 164 Copper Plate (see Seattle-Cascade) 

Black River (stone) ... . ...... . ............... 122 
D 

Blum (clay) .......... . ...................... 55 

Bobtai I ................... . ..... . ......... 159 Damon and Pythias ...................... 147, 165 

Bonanza Queen ............................. 164 Dawson (antimony) ................ . ..... 130, 157 

Bondholders Syndi cote (see Apex) Dawson (lead) .............................. 172 

Bridal Veil ....... . ......................... 164 De Lo Mor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165, l 78 

Brooklyn ........................... . .. .. .. . 159 Del la Jane ......... . ........... . ..... . .... 165 

Brown Bear ....... . ................ . ........ 159 Denny ...... . ..... . ................... 170, 178 

Byrd ..... . ................................ 173 Denny Mountain (limestone) . . . . . . . . . . . . . . . . . . . 81 

~ 
Devi Is Canyon . ...... .. .. . ......... . ... 132, 173 

Dobroff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 

Calcite Placer (limestone) . . . . . . . . . . . . . . . . 79, 177 Dudley ...... . ........................ 165, 178 
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Nome Page 

Durham (clay) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 

Dutch Mi Iler .... . .......................... 159 

Dutch Mi lie rs Lode (see also Dutch Mi II er) ....... 178 

!. 

Elk (clay) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 

Ellis ............. . ........ . ... . ... . ....... 172 

Emma ..... .. .............................. 159 

Etta ..... . .............. . ................. 160 

Eureka (Cedar River district) ................. . . 160 

Eureka (Miller River district) ........ . . .. ...... 160 

Everly ................. . ..... . ............. 123 

Extra .. . ...................... . ....... 165, 178 

F 

Fall City (stone) .... · .. . ........ . ........ . .. . 124 

Fathers Day (see also Quartz Creek) ........... . . 160 

Favorite Gulch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 65 

"55" (sand) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 

Florence ................ . ............. 165, 178 

Foss River ............ . .............. . .. .. .. 160 

416 (stone) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 24 

Franklin (see also Red Crystal) .................. 178 

G 

Galena Chief .... . .... .. .. .. ..... .. . . .... . .. 172 

Geo . W. Ti nkle ... . .. .. ............... . .... 160 

Goat Mounta in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 

Gold Mountain ...... . ... . ...... . .... . ...... 174 

Golden Tunnel ... . ... . ...... . .... . ...... . .. . 160 

Grand Central ..... . .................. . ..... 157 

Great Republic (Happy Thought) ......... . .. 141, 157 

Green Mountain ............................ 171 

Green River (arsenic) ......... . .............. 158 

Green River (iron) . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 

Guye (Mt. Logan, Summit) ................... 171 

Guye Peak (Cave Ridge) (limestone) . . . . . . . . . . . . 81 

H 

Happy Thought (see Great Republic) 

Name Page 

Harris (clay) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 

Hawkeye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 65 

Helmke (see Lucky Day) 

Highlander ................................. 165 

Ingersoll ........ . .......................... 172 

Ironsides ........... . ...... .. .............. . 160 

J 

J. Taylor Wright ... . .............. . .. . .. 165, 179 

Jack Pot ... . ......... . ....... . .. .... ....... 175 

Jay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 65, l 79 

Joamco .... . .. . ......... . .... . .......... .. 160 

John Stevens (see Una) 

Judge .......... . ............. . ....... 165, 179 

K 

Kanaskat (clay) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 

Kangley (clay) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 

Katie . .................................... 172 

Katie Belle (see also Middle Fork, remarks) . . .... . 179 

Kelly (Choir Peak) .... . . . ... . ................ 171 

Ki mba II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 65, 1 79 

King David .. . ............ . .......... . ..... 160 

King and Kinney . .. . .......... . ........ . ..... 160 

Kinney (see King and Kinney) 

Klondike ..................... .. ....... . ... 165 

L 

Langer .. . ...... . .. . ... . ... . . .. ............ 175 

Last Chance (Cedar River district) ......... 165, 179 

Last Chance (Sockless Jerry) 
(Money Creek district) ...................... 165 

Last Chance Nos. l and 2 
(Snoqua lmie district) ... . ... . .... . ...... 166, 179 

Laura Lindsay . . ...... . ...................... 166 

Legal Tender ...... . ... . .......... .. .. .. . .. . 166 

Lennox ................... . ........... 133, 166 

Le Roi ... . ............... .. ... . ........... 166 



184 GEOLOGY AND MINERAL RESOURCES OF KING COUNTY WASHINGTON 

INDEX OF MINERAL PROPERTIES IN KING COUNTY, WASHINGTON- Continued 

Name Page 

Leto ...................................... 166 

Lillian Leone .. . ... . ..... . . . .. . .... . ... 166, 179 

Little Uno .. . .. . ... . ....... . ... .. ......... . . 166 

Lone Star ..... . ............................. 166 

Lost Lode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 73 

Lucky Boy ...... . .... . .... . ........... . ..... 160 

Lucky Doy (Helmke) ........ . ................ . 174 

Lucky Strike ................................ 166 

Lynn ...................................... 161 

M 

Moloney No . 1 (limestone) 

Moloney No. 2 (limestone) 

Moloney No . 3 (limestone) 

Moloney No . 4 (limestone) 

........ . ........... 79 

... . ........ . .. . .... 79 

79 

80 

Moloney No. 5 (limestone) .................... 80 

Moloney No. 6 (limestone) 

Moloney No. 7 (limestone) 

Marble No . 1 (limestone) 

.................... 79 

80 

................ . .... 77 

Marble No . 2 (limestone) . . . . . . . . . . . . . . . . . . . . . 79 

Marble Beauty (limestone) ......... . ....... 80, 179 

Marble Cliff (limestone) . . . . . . . . . . . . . . . . . . 80, 179 

Marble Gu/ch (limestone) .............. . .. 80, 179 

Marble Mount (limestone) . . . . . . . . . . . . . . . . 80, 179 

Marble Quarry (limestone) . . . . . . . . . . . . . . . . 80, 179 

Mastodon .................................. 174 

Moy Earhart (see Robinson) 

Metropolitan .............. . ........ .. ...... 167 

MiddleFork(Clipper) ................... 152,161 

Mitchell . ...................... .. .... 167, 180 

Mohawk {antimony) .............. . ........... 157 

Mohawk (lead) ... . ........ . ..... . ........... 172 

Mono (see Mono) 

Monarch ...... ... ...... . ......... ... ....... 167 

Money Creek (limestone) . . . . . . . . . . . . . . . . . . . . . . 80 

Money Creek Placer (gold) ..... . .............. 169 

Mono (Mono) ..................... 144, 161, 180 

Monte Corio . . ......................... 136, 167 

Mt. Logan (see Guye) 

Nome Page 

Mount Phelps . ................ . .......... .. . 176 

Mount Si ............ . .. . ........ . ... . ..... 172 

Mountain Gem ... .... ...................... 167 

N 

Napoleon ... . .... . ... . .... . ........... 167, 180 

Neptune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 67 

Normondie (see Bergeson) 

Norwood . ........... . ... . ...... . ...... 167, 180 

Q 

Oliver ............................. . . 167, 180 

Online ......... , .... .... ... , ... . .. , , , .. . .. 167 

Ophir .... ... .............................. 167 

Oriole ............................ . .... · · · 167 

Owen . .... . ... . .................. . ... 167, 180 

p 

Palmer (cloy) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 

Paradise ............................ . . 167, 180 

Paymaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 

Pedro ........ . ...... . ................ 161, 180 

Pennsylvania ........................... 167, 180 

Philippi Lake . .......... . .. . ............... 172 

Portland .. . ........ ... .......... . ...... .. . . . 161 

Prufer .......... . . . ....................... 162 

Pythias (see Damon and Pythias) 

Q 

Quartz Creek (Rainy, 
Western States Copper) ....... . ....... .. 149, 161 

R 

Raging River (stone) ........... . ........ . .... 125 

Raging River Placers (gold) .................... 169 

Rainbow ................................. . . 161 

Rainy (see Quartz Creek) 

Roy ... . ......... . ............... .. ... 1 68, 1 80 

Red Crystal (Fronk/in) ........................ 158 

Riverton (stone) ...... .. ... . . ............ . .. . 125 
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Name Page 

Robinson (May Earhart, Bear Creek) .. . ...... 168, 180 

Romeo ............................... . ... . . 168 

Roya I Reward ........................... 153, 173 

Rushing .................... . .. . ........... . 168 

Ryland . . .......... . ...... . ................ 176 

s 

Salmon Creek (antimony) ............ . .. . ...... 157 

Salmon Creek (gold) .......................... 168 

San Francisco ............................... 168 

San Jose .................. . ................ l 68 

Sara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 68, 180 

Sara Williams .... . ...................... 168, 181 

Seattle ............................... . .... 168 

Seattle-Cascade (Triple S, Silver 
Dollar and Copper Plate) ...... . ............. 175 

Seattle Placer ............ . .................. 169 

Section 31 (clay) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 

Seven-Twenty .............................. 172 

Silver Dollar and Copper Plate (see 
Seattle-Cascade) 

Si Iver Star ... . .. .. .. . ............. . ...... . . 175 

Skookum .......... . ......... . ......... 168, 181 

Skykomish (stone) ............................ 125 

Skykomish (tin) ..... . ...... . ... . ............ 175 

Smith (see Williams-Smith) 

Snoqualmie (copper) ............ . ....... . .... 162 

Snoqualmie (thorium) ......................... 175 

Snoqualmie Placer (gold) ...................... 169 

Snoqualmie River Placers (gold) ........ . ...... . 170 

Sockless Jerry (see Last Chance) (Money 
Creek district) 

Solomon . .................. . . ........ . . 168, 181 

Sphinx ................. . ...........•. . ... . 162 

Square Deal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 

Stemwinder ............. . .... . ............. 168 

Stevens (see Una) 

Summit (see Guye) 

Sunday ................ . .............. . .... 175 

Name Page 

Sunset (stone) ............................... l 26 

Surprise ................... . . . ............. 162 

T 

Talus (stone) ................................ 127 

Teddy R .................... . .......... 169, 181 

Three S Gulch .. . ...................... . .... 176 

Tinkle (see Geo. W. Tinkle) 

Tolt River Placer .......... . ................. 170 

Tombstone (limestone) . .................... 79, 181 

Treasury Lead .................. . ..... . ...... 172 

Triple S (see Seattle-Cascade) 

Triune . ............ . ....... . ............... 169 

Twin Lakes ......... . ................... . ... 169 

u 

Una (John Stevens) ............... . ........ . . 162 

Unicorn ........... . ....................... 162 

V 

Valley Queen .................. . ....... 169, 181 

Vandalia ...................... . ........... 169 

Veazey (stone) ........ . .... . .......... . ..... 126 

Ventura .... . ......................... 169, 181 

Victoria ........................ . .. . ....... 169 

Vulcan (l imestone) . . . . . . . . . . . . . . . . . . . . . . . 79, 181 

w 

War Eagle . .. . .............. . ... . ........... 169 

Washington (see Arizona and Washington) 

Western States Copper (see Quartz Creek) 

White River .... . .......... . ......... . ...... 169 

Williams-Smith .............. .. .... . ..... . .. . 171 

Woodline ........................ .. .. .. .... 169 

Wright (see J. Taylor Wright) 

y 

Yellow Jacket . . ........................... . 169 
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1925 Pt. 2, p. 418, 508 (cool), pt. 2, p. 556 (coke 
and byproducts), pt. 2, p . 4 (fuel briquets), 
pt. 1, p. 558 (no metallic production). 

1926 

1927 

1928 

1929 

Pt. 2, p. 310 (cement), pt. 2, p. 546 (coal), 
pt. 2, p. 610,613 (coke and byproducts), pt. 1, 
p. 458, 459, 465, 467 (gold, silver, copper), pt. 
2, p. 7 (fuel briquets) . 

Pt. 2, p. 355, 393, 472 (coal), pt. 2, p. 617 
(coke and byproducts), pt. 1 , p. 592, 595, 597 
(gold, silver, lead), pt. 2, p. 7 (fuel briquets). 

Pt . 2, p. 345, 358, 360 (cement-producing 
plants, price, plant capacity), pt. 2, p. 456, 555 
(cool), pt. 2, p. 729 (coke and byproducts), pt. 
1, p. 692, 700 (no metallic production), pt. 2, 
p. 7 (fuel briquets). 

Pt. 2, p. 406 (cement- new plants), pt. 2, p. 
703, 816 (cool), pt. 2, p. 596 (coke and by
products), pt. 2, p. 29 (fuel briquets). 

1930 Pt. 2, p . 405 (cement- plants), pt. 2, p. 629 
(cool), pt. 2, p. 9 (fuel briquets) . 

1931 Pt. 2, p. 432, 285 (cool), pt. 2, p. 67 (fuel 
briquets). 

United States Bureau of Mines: 

Minerals Yearbook [annual commodity data for 
King County] 

1932-33 [no commodity data given for King County]. 

1934 p. 648 (fuel briquets-plonts), p. 290, 293, 294, 
195, 196 (gold, silver, copper, lead); pt. 1 
(Statistical Appendix), p. 291, 338 (coa l). 

1935 

1936 

1937 

1938 

p. 715 (fuel briquets), p. 345, 347, 349, 350, 
353 (gold, silver, copper, lead); pt. 1 
(Statistical.Appendix), p. 253, 304 (cool). 

p. 653 (fuel briquets-plant). 

Pt . 1, p. 816,864 (coal), p. 960 (fuel briquets), 
p . 541, 549 (gold, silver, copper). 

p . 741 (coal), p. 451, 452, 453, 455, 456, 458 
(go ld, si Iver, copper). 

United States Bureau of Mines: 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

Minerals Yearbook [annual commodity data for 
King Coul')ty]-Continued 

p. 826 (cool) , p. 482, 485, 486, 487, 490 
(gold, silver, copper, lead) . 

p. 826 (cool), p. 468, 471, 472, 473, 474, 477; 
(Review of 1940) p . 466, 469, 470, 471, 473 
(gold, si Iver, copper, lead). 

p. 879, 893 (cool), p. 478, 481, 482, 483, 484, 
486 (gold, si Iver, copper, lead). 

p. 900 (cool) . 

p. 932 (coal). 

p. 897 (cool). 

p. 903 (cool). 

p . 311 , 337 ( coo I) . 

p . 293, 323 (cool) . 

p . 312, 339 (coal), p. 1619, 1620, 1623, 1624 
(si Iver). 

p. 303, 329 (cool). 

1950 p. 295, 320 (cool) . 

1951 

1952 

1953 

1954 

1955 

1956 

p. 340, 348, 373, 386 (cool), p. 1610, 1614, 
1615 (gold, silver, copper). 

V. 2, p. 84, 111 (cool); v. 3, p . 947 (copper), 
952 (gold, silver, copper), 954 (cement, cloy), 
955 (peat), 956 (silicon), 957 (stone), 958, 959, 
961-962 (al I commodities). 

V. 2, p. 80, 125 (cool); v. 3, p. 1054 (coo l), 
1055 (copper), 1057 (gold), 1059 (gold, silver, 
copper), 1063 (cement, cloy), 1067 (stone), 
1069 (cool, peat), 1071, 1074-1075 (all 
commodities). 

V. 2, p. 92 (cool); v. 3, p. 1105 (copper), 
1106 (copper), 1109 (copper, gold, silver), 1110 
(gold), 1113 (cement), 1114 (cloy), 1115 (sand 
and gravel), 1118 {coal , peat), 1119, 1122-1123 
{all commodities). 

V. 2, p. 96 (cool); v. 3, p. 1138 (copper), 1139 
(copper), 1142 (gold, silver, copper), 1146 
{cement, cloy), 1151 (coal, peat), 1153, 1156-
1158 {all commodities). 

V. 2, p. 96 (coal); v. 3, p. 1205 {copper), 1206 
(gold, silver, copper), 1211 (cement, cloy), 1212 
(cloy), 1213 (sand and gravel), 1215 (granite), 
1216 (cool), 1218, 1221-1223 (all comodities). 
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United States Bureau of Mines: 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

Minerals Yearbook [annual commodity doto for 
King County]- Continued 

V. 2, p. 114 {cool); v. 3, p. 1166, 1167 (cement, 
cloy), 1168 {stone), 1174 {mercury), 1175 {cool), 
1178, 1180 (oll commodities) . 

V. 2, p. 117; v. 3, p. 999 (cloy), 1004 (mercury), 
1005 (peat), 1006 (sand and grove I, cement), 1007, 
1008 (oil commodities). 

V. 3, p. 1062 {cloy), 1063 (clay, sand and gravel, 
stone), 1069 (peat), 1070, 1071 (oll comodities). 

V. 3, p. 1088 (cloy), 1089 (sand, gravel), 1090 
(stone), 1095 (peat), 1097, 1098 {all commodities). 

V. 3, p. 1097 (cloy), 1099 (sand ond grovel, 
stone), 1104 {cool), 1106, 1107, 1108 (oll 
commodities). 

V. 3, p. 1125 (cloy), 1126 (sand ond grovel), 
1126, 1127 (stone), 1132 (coal), 1133 {peat), 
1134, 1135 (all commodities). 

V. 3, p. 1150 (cloy), 1152 (sand and grovel), 
1153 (stone), 1157 (cool and peat), 1159, 1160 
{o il commodities). 

V. 3, 1069, 1070 (clay), 1071 (sand ond grovel), 
1071, 1072 (stone), 1075 {cool and peat), 1076 
(petroleum ond natural gos), 1077, 1078, 1079 
(oil commodities) . 

V. 3, p. 860 (cloy), 861 {sand ond grovel), 861, 
862 (stone), 865 (cool and peat), 865-866 
(petroleum and natural gos), 867-868 (oil com
modities). 

V. 3, p. 825-826 (cloy), 826-827 {stone), 830 
(cool ond peat), 831, 832 (oil commodities). 

1967 V. 3, p. 832 {oil commodities), 836 (cement, 
cloy), 838 (sand and grovel), 838, 839 (stone), 
842 (cool, peat, petroleum ond natural gos), 
843, 844 (oil commodities) . 

1968 V. 3, p. 779 (oll commodities), 781 (cement), 
781, 782 (cloy), 783 (sand and grovel), 783, 
784 (stone), 787, 788, 789 {all commodities) . 

United States Geological Survey: 

1885 

1886 

1887 

1888 

Mineral Resources of the United States [annual 
commodity doto for King County] 

p. 70-71 (cool). 

p. 357-374 {cool). 

p. 367-373 (cool). 

p. 381 - 385 (coo I). 

United States Geological Survey: 

Mineral Resources of the United States [annual 
commodity doto for King County]- Continued 

1889-90 p. 275-276 (cool). 

1891 p. 331-333 (cool) . 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

p . 528-531 (cool). 

p . 388-390 {cool). 

p. 199-201 (cool). 

p. 363-364, 526-529 (cool). 

p. 460-461, 617-621 (cool). 

p. 377-378, 526-529 (cool) . 

p. 391-392, 495-496 (coo l). 

p. 420-422, 506-507 (cool). 

p . 445-447 (cool) . 

p. 438-449 {cool) . 

p. 435-437 (cool). 

p . 430-431 (coal) , p. 195-196 (gold, silver) . 

p . 560-563 (cool). 

p. 689- 691 (cool), p . 331-337 {gold, silver), 
p. 424 (platinum). 

p. 734-736 (cool), p. 363-367 (gold, silver) . 

Pt. 2, p. 196-197 {cool) , pt. 1, p. 469-474 
(go Id, si Iver, copper) . 

Pt. 2, p. 186 {coo l), pt. 1, p. 574-579 (gold, 
silver, copper, lead),. pt. 2, p. 789 {mineral 
waters) . 

Pt. 2, p. 185-187 (cool), pt. 1, p . 486-490 
(gold, silver). 

Pt. 2, p. 528-529 (cement), pt. 2, p. 212-215 
{coal), pt. 1, p . 598-602, 604 {gold, silver, 
copper), pt. 2, p. 956 {mineral waters). 

Pt. 2, p. 196-197 (cool), pt. l, p. 779-786 
(gold, silver). 

Pt. 2, p. 586 (cloy), pt. 2, p. 214-217 (cool), 
pt. l, p. 915-921 {gold, silver), pt. 2, p . 1130 
(mineral waters). 

Pt. 2, p, 914-916 (cool), pt. l, p. 791, 793-
796, 798 {gold, silver), 431 (mineral waters), 
pt. 2, p. 1399, 1404 (stone). 
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United States Geological Survey: 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

Mineral Resources of the United States [annual 
commodity data for King County]- Continued 

Pt. 2, p. 735-736 {coal}, pt. 1, p. 647 {no 
metallic production), pt. 2, p. 213 {mineral 
waters} . 

Pt. 2, p. 427-428 {coal}, pt. 2, p . 342 (mineral 
waters). 

Pt . 2, p . 558 {clay}, pt. 2, p . 985-986 {coal}, 
pt. 1, p . 604-612 {gold, silver}, pt. 2, p. 498 
{mineral waters) . 

Pt. 2, p . 1040-1042 {coal}, pt. 1, p. 494, 496-
500, 502 (gold, silver, copper), pt. 2, p. 518 
(minera l waters), pt. 1, p. 914 {molybdenum). 

Pt. 2, p . 804-805 {coal), pt. 2, p. 1490 {coke), 
pt, 1, P, 498 I 500-501, 503-504, 506 (gold I 
silver) . 

Pt. 1, p . 486, 488-493 {gold, silver, copper) . 

Pt. 1, p. 59 {arsenic), pt. 2, p. 395, 397 {coke 
and byproducts), pt. 2, p. 91 {fuel briquets}, 
pt. 1, p. 262-264, 266-267 (gold, silver). 

Pt. 2 p. 391 {coke and by[Jroducts}, pt . 2, p. 4 
(fuel briquets), pt. 1, p. 425-426 (no metall,c 
production). 

Pt. 2, p . 661-663 (coal), pt. 1, p. 248, 250, 
252, 254 (gold, silver). 

Pt. 2, p. 738- 739 (coal), pt. 1, p. 411-413 
(no metal lie production). 

United States Geological Survey, 1937, Plan and profi le 
of Green River from a point 4 miles above mouth to 
mile 9, and dam sites; scale: l :31,680. 

United States Geo logical Survey, 1941, Plan and profile 
of North Fork of Tolt River and South Fork of Toft 
River including Tokul Creek, and dam sites, 3 
sheets; scale: 1 :31,680. 

United States Geological Survey, 1947, Plan of Green 
River and tributaries from Kanaskat to Humphrey, 
and Sunday Creek to Ta coma Creek, and dam sites, 
2 sheets; sca le: 1 :24,000. 

United States Geological Survey, 1954, Plan and profile 
of Hancock Creek and Hancock Lake, and dam site; 
sea I e: 1 : J 2, 000 . 

United States Geological Survey, 1957, Plan and profile 
of South Fork Skykomish River, and dam site, 1 
sheet; scale: 1 :24,000. 

United States Geological Survey, 1957, Plan of Lake 
Isabel and Dorothy Lake, and dam sites, 1 sheet; 
sca le: 1: 12,000. 

United States Geological Survey, 1962, Geologic studies 
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