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This report consists of a compilation geologic map (Plate 1), a table 

of radiometric age determinations (Table 1), a tabulation of available sub­

surface data (Table 2), and graphic columns from 14 drill holes (Plates 

2 and 3). Table 1 and all the references cited in this report are contained 

in Plate 1. 

The report was produced in order to supply a single-sheet geologic map 

of one of the most productive of Washington's coal mining districts. 

Because of its position on the join of four 1:24,000-scale U.S. Geological 

Survey topographic maps, the Green River area has not been mapped as a unit 

since 1945 (Warren and others, 1945). 

In addition, this report summarizes the available (nonpropietary) sub­

surface data of the district. Since publication of the last major studies 

of the area (Mullineaux, 1965, 1970; Vine, 1969), a large amount of subsur­

face information has been collected, mostly as a result of oil, gas, and 

coal exploration. The drill holes illustrate very well the complex struc­

ture and abrupt facies changes present within the coal-bearing Eocene Puget 

Group. Understanding of the Puget Group on a regional, as well as a local 

basis, is a requirement for future extraction of energy resources. 
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TABLE 2- SUBSURFACE DATA 

Map No. Total Depth (ft) Date Information Available Comments Source 

K-3 1,403 1911 Driller's logs, well cuttings, Cable tools. Gas showings 900-1000 ft. 
gas analysis Salt water below 1000 ft. 

K-6 2,362 1928 Driller's log Cable tools. Bottom of glacial drift at 
256 ft. Good gas showing. 

K-11 3,440 1937 Driller's log, ditch samples, Base of glacial drift at 294 ft. Good 
gas analysis, E log. oil and gas showing. 

K-12 5,047 1938 Driller's log, E log. Cable tools. Slight gas and oil showing. 

K-14 5,770 1942 Driller's log, core analysis, Traces of oil and gas 
E log. 

K-15 4,016 1944 Driller's log, core description, Traces of oil and gas 
core analysis, ditch samples, E log. 

K-16 4,319 1947 Core description, well history, Several small gas showings, one small 
sidewall core description, E log, oil show at 3,210 ft. I 
ditch sample descriptions. N 

I 

K-17 3,509 1948 Core description, well history, Bottom of glacial drift at 660 ft. 
sidewall core description, E log, Cove from 900 ft. has oil odor. 
ditch sample description. 

125 6,023 1957 Driller's log, microlog, baroid log, Several gas showings 
E log, dipmeter survey. 

128 4,326 1957 Driller's log, microlog, baroid log, Gas and oil showings 
E log, core description, core analysis. 

151 3.944 1961 Sample description, E log, mud log, Dry hole 
ditch samples. 

158 3,411 1961 Sample descriptions, E log. Dry hole 

353 7,270 1983 Data available 3-85 2 



TABLE 2 - Continued 

Map No. Total Depth (ft) Date Information Available Comments Source 

374 1,736 1984 Data available 10-85 2 

378 1,517 1984 Data available 10-85 2 

Getty 2,150 1983 Graphic column constructed Base of glacial drift at 560 ft. 3 
from downhole geophysical Numerous coal beds encountered. 
logs. 

Muckleshoot 2,465 1983 Sample descriptions, ditch samples Base of glacial drift at 400 ft. 4 
Penetrated volcanic and/or igneous 
intrusive rocks interbedded with 
coal-bearing sediments. Gas showing. 

PCC-1 1,153 1960 Graphic column constructed Core hole. Penetrated Big Dirty 5 
from drill core logs. Coal analysis. through Franklin No. 9 coal beds. 

PCC-2 1,289 1960 Graphic column constructed Core hole. Penetrated McKay 5 
from drill core logs. Coal analysis. through Franklin No. 9 coal beds. 

PCC-3 683 1960 Graphic column constructed Core hole. Penetrated Franklin No. 12 5 I 

from drill core logs. Coal analysis. and 11 coal beds. 
(V) 

I 

PCC-4 1,022 1960 Graphic column constructed Core hole. Penetrated Big Dirty 5 
from drill core logs. Coal analysis. through Franklin No. 9 coal beds. 

PCC-5 1,150 1960 Graphic column constructed Core hole. Penetrated thick andesite 5 
from drill core logs. sill and fault zones. 

GE0-3 2,000 1981 Temperature, density, and Geothermal test hole (abandoned) 6 
porosity logs. 

GE0-4 2,423 1982 Temperature, density, and Geothermal test hole {adandoned) 6 
i::orosity logs. 

GE0-5 2,006 1981 Temperature, E-log, with Geothermal test hole (abandoned) 6 
density logs. 



TABLE 2 - Continued 

Map No. Total Depth (ft) Date Information Available Comments 

81-1 420 1981 Graphic column and sample Coal reserve drilling for 
descriptions proposed John Henry coal mine. 

81-2 700 1981 Graphic column and sample Coa I reserve dr ii Ii ng for 
descriptions proposed John Henry coal mine. 

81-3 200 1981 Graphic column and sample Coal reserve drilling for 
descriptions proposed John Henry coal mine. 

81-4 553 1981 Graphic column and sample Coal reserve drilling for 
descriptions proposed John Henry coal mine. 

81-5c 320 1981 Graphic column, sample Coal reserve drilling for 
description and coal analysis proposed John Henry coal mine. 

81-6c 400 1981 Graphic column and sample Coal reserve drilling for 
descriptions proposed John Henry coal mine. 

81-7c 400 1981 Graphic column and sample Coal reserve drilling for 
descriptions proposed John Henry coal mine. 

82-1 310 1982 Graphic column and sample Coal reserve drilling for 
descriptions proposed John Henry coal mine. 

82-3c 420 1982 Graphic column and sample Coal reserve drilling for 
descriptions proposed John Henry coal mine. 

MW-5 687 1980 Ditch sample descriptions and Groundwater monitor well for 
graphic column. Cedar River Watershed. Bedrock 

encountered at 660 ft. 

Sources of data: 

1. McFarland, 1983 
5. Glaeser, 1960, 1961. 

2. Carl McFarland, Division of Geology and Earth Resources, personal communi­
cation, 1984. 6. Division of Geology and Earth Resources geothermal well files. 

3. Jon Lindberg; Getty Mining Company, personal communication, 1983 
7. Pacific Coast Coal Company, 1983. 

4. Shawn Muller, Council of Energy Resource Tribes, personal communication, 1983 
8. Seattle Water Department, 1980. 
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AIIU¥ium. AIOnQ Cedar •nd Gr""n Flive.--. con1ish mostly 

of well-taned pebble-to-cobble 9ravel and 111nd. Includes 
IIOffll terrace deposits along GrNn R;Wf. Along smaller 
,1,.....,, con.,,i. of thin dftpot.itl of 9r1111el and sand 

Peat and wmmp (inorg11nic) d11POsiu. Thickness hiQhly 
...,.ilble. Mo11 deposiu formed from ll,1e glacial time to 

pr-nt 

L1ndlliOll1 and colluviurn; elso elluvium from snell streams 
in r><>nheest portionsofmap •raa. Thickneu hiQhty Y8riable. 
l.a1'9" Landslide north of G,...,n Ri""' in S.1 121·7) in110M!'$ 
feilure of competent, ridQe-capping Tortiary lava flows 
ITvf) underlain by 1/0lcanic-deriwd sediments (Tvs) 

OIC90LII Mud'flow. Un11Dned, unstretified mo!ture of 
Qranul•to-cobbh,-si~e ,ock fraumenn in cLlly, silt end 111nd 
matrn,. Th,cknep O 10 20 feet in rrn,p area, (Mul,lineaux. 
1965). D•lwd from nonhea1111ide of Mt, Rainier, possibly 
N , ,..,...,11 of vok:anic 1rup1ion, earthquak&-inductid slope 
failure, or 1lope failure after overnnper,ing by glacil<' 

ero,ion, Rediocarbon dating indical"' ege of about 5000 
ve1r1. (Mullineeux, 1970) 

Vashon 1tretified dnft d11P01its, Mo1tly well-sorted un­
con.ohdlltad pebbhHlnd-oobble gravel deposited bv streams 
elong and behind retreating front of Puget 9lacial lobe 
!Mullineaux. 1965). Lnclude:s outwalh plain and valley 
trein deposill of Mullinea11x (1965, 1970); recessional 
outwelh and lacustrine depolits of Luzier 11969); terrace 
gr-i and stratified dritt deposits of Vine {1969); and 
rece,sionel outwrM1h, and lecustmwt deposits of Rosengreen 
(1965) . Thickness of thee deposit• ts hirghl~ variable, 
rang,ng 1- than 10 feat 10 over 50 feat, In 5.11 (21-71, 
includet. terrace dapotits of Green River of probable post­
Vashon ege 

k:ot-<:OntKt depasiH. Unconsolidated Q11Wf:I and ""nd 
depositod on or atainst glacial ice of Puget lobe. Includes 
kame and keme field d!!p0$ffll cheracterized by ebrupt 
varticl,I and horizontal chenges 1n 9rain sire, by boulders, 
end by inclu1ion1 of till; alto silty clayey lend deposited in 
ic....:lammed ponds (Mullineau•, 19651. ThicknftSS hiyhlv 
\18riable but generally lep than 100 feet 

Vashon till deposits. Compact, unsorted mixture of 5and, 

silt, cle~. and 9r-l depoiited by Pugo,t 9lecier lobe. In 
rrn,p are,. generally forms drumlinized, .outhealt-trend,ng 
h,111 underlain by bedrock. Highly Yllrieble in thicknep 

but 99ner1lly leu than 40-50 1891 

Vashon daposiu, undivided. lncludH advance outwash 
do!pasits elong Cede,- and Green Riven, (Luzier. 1969; 

AotengrHn. 19651 and mixed till and outwash deposiu 

•I-here 

Older jpre-Vaohonf Pleist~ne sedimems. Includes ~lmon 
Springs and Orti"II o,;h in S. 26-29 121-61 (Mulhn•ux, 
1965). There deposits tormst of iron-stained, gen,,,.eUy 
well-sorted sand and gravel derived from Briti1h Columbia 
and northern and cent, .. Ca-=ade Ran,oe. Along the Cedar 
R,ver 2 till layen separeted by send and sandy pebble­
grawl a,e expollld, n....,, d,op,osit1 underlte Vashon Midi­
menu and are ,bout 200 f...,t thick. Al.a expated north­
-It of Llndlburg .,., ebout 110 19"1 o f 1trongly oxidized, 
Wftll-soMed -.di. •..:l grevel1 auiQnlld a pre-Vaohon BrQe by 

R°"ngrean (1966) 

unconformiry 

Kammer Bluff Formation. Coffllive and compact cley­

rich q1m-uo• sadimem1 o--lain by volcanic and end 
grllVl!I with thin kaolinitic clay bads, woody li9nltn, arid 
1>0lrcanic alh beds, Formation i1 at i...t 100 feet thick 
...,_., exposed along G,...,n Riwr in S. 28-21 (21-6). A late 
Mioca!M age ii 111111ned to the f.lammer Bluff Formation 
on thl batK of foss~ 1._ Probably dllpo1it8d by stre.n1 

dreining 1rk011C PUQ9t GrouP rocks and late Olillo(:en. 
Miocefll wolc'"ic rock1 of the ancest .. 1 Ca..:ade$. (Mulli­
neax, 1966, 1970) 

Yo........,. wolcanic rocks. PrevioUlly unracognizld in area. 

Two ilOlated. but -V promL!Mnt OIJICropt in S. s.& {20-71 
ol unalt•ld. ylaay 10 l>olocry1t111\ine, columnar-jointed 

bMalt !Iowa. Coolil'II columns er• inc:lined M191111ti,. 
that the unin law been olit'- folditd end/or faulted, or 
that thl exposures are lr'Olional rllfflnent1 of .. ul'Y flowl. 
Pr_. of grOUl!dffaN 9'- end u,.tterld malk: miner ... 
con1r• sh.-ply with perw1iwly alterad net .. e of °'°81" 

imn,aiw and volcanic rocks of thll m11p ••. Whole-roctt 
K-Ar del:ing It V-V Quarry indicatn • middle Mioc-
118.5 +/. 4_ 1 J apt for ti. uniu ITablti 11 

Qvs. 
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lntrusiw igneous rocks, chH!lly basaltic to 8ndelitic. compo­

sition dilr"5 and sills intruding Puget Group sedim~nts. 
Typ,callv POfphyriti<: with phenocrnu of augite and· 
plag,odase. G,oundmass generally composed of plegiodese 
laths, pyroxene. chlorrte, day mi,,.,ral,. and magnetite, 
(Vine, 1969). Alteration of augite to calcite, quon,, and 

zeol11"5 is common. ManydjkeseOO si_ll• hllvebeen bll!EIChed 
a redd11t>,.gray color; a few ™'"" been comµletely altered to 
"whlta--uoke, ·• i.e. a mass ol kaolinite, quenz, Mmonite, 
calCite and dawsonite (Vine, 19691. An examplfl i, the 
altered stll m the Elk clay pit in SN/4, SE/4, S. 34 (22·71. 
Outcrop panem1 of intru,lve rocks suggest 1~1 they 
were ernplaced before folding and faulting of the Puget 
Group sediments, K· Ar age dating (Table 11 indicate$ 
that the intrusiVI! roe~, are upper Oligocene and perhaps 

cogenetic with some of the volcanic rocks overlyin9 the 
Puget Group. Very complex contact relation, and POOr 

exJ)OSure condition, precluded mapping intrusiwes In the 
1/0lcanic highlerlds ot the eastern side of the map area. 
The map unit Tw probably contain• many small intruswe 
bodies 

Unnamed• 1/0lcanic rocki, i!ratigraptlically abol/e end 
graditional -with arkosic M!dimenn of the PUQet Group. 
Tv indicates 8f'eai where volcan,c ledimenu and IL.- rocks 
were not djst.inguished durin(I mapping. Tvs denotH 
volcanic-derived 1edimenu. chiefly volcanic $8ndstone, 
conglomerate, Impure coal,, and water-worked tufh. T111 
incl....:te. ,edimenn mapped by Hammond (1963) H Tukwila 
Formet,on and Mt, Catherine tufl. lntorstratifiad with the 
volcanic wdimenn are andesitic la,,a flo,,,,t., signified Tvf. 

Th...e flows corrl!IPOnd in "''II" part to the Enumclaw 
Format,on of Hammond 119631. The flows 9re principally 
platy to blocky, ridQe-lormifl!l porphyritic pyroxene 
andesi!RI, Alteration of groundmass to quertz and carbonate 
i, common. About 5000 feet (Vine, 1989) of 110lc&nic 
rock, over Ii~ the Puget Group in the map area. Radiometric 
dating (Table 1) end IO$Sil leaves !Wolfe, 19681 indicate• 
luwe, Oi190cene (35-33 m,y_a_) 811" for the appro~im&te 
base of the volcanic rocks 

Puget GroUQ undivided (Tp) and volcanic rocks contained 
in lower ponions of Puget Group ITpw). Feldspathic. 

micaceous ... ndstone, siltstone, shale. carboneceous shale. 
cleystone. and coel rrn,ke uP the undivided Puget Group 
\Vine, 19691. North of the map area, a thick volcante unit 
(Tukwila formation) permiu division ol the Pugel Group 
into 3 formations (TiQer Mountain, Tukwila, end Renton 
Format1on1); thli divi,ion is not possible in the map area. 
Coal bed._ which heve been extensivelv mined. _..., as 
locally useful streligraphtc markers. The mort regionally 
exten1ive coal bed. the McKay, and it's approximate 

correletiwe,, are indicatod on the m.ip. 
Stratigraphic control based upon struct .. e, coal 

bed._ and fo•il leave1 is adequate to define a wolcanic 
un it in the basal PUQl!t Group. In stV/4 S. 19 (22-7). 
the unit conMsts of a matrix-supported conglomorate w,th 

clasll of dark-eolored volcanic rock and white altered 
pun'lice frR9menn.. In NE/4 S. 23 (22-6), a _,.uence of 
vo~anic 111ndst.onas and siltstonl!i is exP<,>$ad. The 1/0k:anic 

unit is stretirgrephically below the Franklin coal 18fiRI and 
therefore cannot be correlated with the Tukwila Forfflltion. 

Th""" volcanic nonmarine strata are tematiw,ly correl8ted 
with marine volcanic siltstones, 111Rdstonl!'5, and conglomer­
etes of the Ra9ing River Formation expased north of the 

m,p ar"" in T. 23 N~ R. 7 E. (Vine, 19691. 

The Pug,,1 GrouP is et leest 6.200 f""t thick in Ute 

map area. Fossil 1-n (Wol1e, 1988) indtcate an early 
Eocena to ...-ly OliQocena age for the G,...,n River aru 

Puget Group S8Clion, However, radiometric dating of uh 
i:-,nings (Turner and others, 1983) .._is a much shorter 
- re"(II! (41.2 +/· 1.8 to 45.0 +/· 2.1 m.y.l for this teetion 
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Dated Material 
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