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The following conclusions present a brief summary of this report:
1, There 1B no evidence To indicate that the Chiwankum schist 18 older than
he S5tilliguamish series. The tro units are not in conbact and are largely of
ems to be rather unsatis~

thus the degree of metemorphlsm S€

i fferent lithologies,
-, ctory basis for the determination of their relative age. The Chiwaukum schist

is pre-iite Stuart in age.
5. The problem of the azge of the Stillaguamish series is debatable. Smith

- £ . T . _ 3 - .
(1916) suggests an Y divician age. Danner suggests am Permian age. The only
the area mapped 18 that these rocks are pre-Tertiary 1nage.

0L

evidence svailsble in




The besement vocks of the MillersFoes River srea in the
wentecentral Casesde Renpe of Weshiniton include two widely

morphic units) the

Stillagusmish series of Pevmian sge of Blder snd the®Chiweukum

separated and 1ithologically dletinct mets

; L &
sehist of unknown age, In Hesowole time the Hount Stuarté grence

E 1

orite wes intruded inbe the Chiwaulum schist, The lack of

nt Stuert dikes cutbling the Sweuk and the ccourrsnce of

%%ﬁ@ﬁﬁ poulders in the besal Swauk cenglomerste iﬁ givﬁﬁ
Bs evidence ef the pro-feauk age of the granodiorite,
-

2 4% leset 10,000 feet of late Creisoeous %ﬁﬁfﬁ? cgrliest
Tertiary evkesen, conglomoprates &ﬁ%‘%ﬁaiéﬁ make up the Suavk
formetion in this sres, Somewhst corfusing relations in the
vicinity of Haloney Ureek sppeer o indicste thet vuloanism to
the west wes contomporencouns with the clesing stagos of Swsuk
geponibion, These cerly Tertisry sediments snd voleenics vest
with atrong unconlermity ovn the metamorphic and %f%ﬁiﬁiﬁ bagee
ment,

Avout ene-third of the mepped aree ig occupled by the
Tertiary Bnoguslmie ggaﬁﬁéiafiaa which pest-dates 21l other ro.k

units in this ares,
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[HG COUNTY, WASHINGTON

?ﬁ%‘?@gi@ﬁ ercompaseing the watersheds of the Milley
end ¥oss Rivers coouples % crditivel place on the geologic mep
@fuﬁaﬁﬁgﬁgﬁﬁﬁg The pock units exponsd in this aresz help to
provide ¢ peolepic “11nk® betusen the pre-Cenegolie rocks of the
northern Casonde Mountainsz ane the Centzuie ?@akgyaf the southers

pars of the range,

Gaologic study of the Casscade Rubge begsn during the

000%: snd hes sentinued intermittently to th: prosent

labe 1

time, Hore recent work has btrought Yo light some interestin
and sometimes conilioting polationships between Pock units
desepibved by eerlier workers, The Miller<Poss area, while not a
‘gééiégiﬁgi wnkoown at the cubsst o this investisation, was
never the loss thousht te descrve restudy dus to 1ts' eritiesl
lozation with pespect to Cescade geology.

The purposs o this invesbijation wes twosreldsr Firet

e map bhe areel geolopy, wod second) to study the relastionships
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vetwesn the seoveral formations,

The problem was therelope primerily one of fleld pelations,

et ‘sfsg%} The &§%a papped during this ine
vestigstion lies only & few miles west of the Cescsae dilvide
nesr the geographlesl center of the Jtebe of ¥achington and the
rortheastern corner of King County{Plate I}, It occuplics
%13@%&33 less  than one~hundred sousyve piles fmmedletely south of
the Skykemish (Seuth Fork) snd Tye pivers, The only setilement
in the eres 1z the smell Yown of Shykemish whieh liss {by roud)
gzgﬁgw@igﬁh %il@%vﬁ%ﬁﬁvﬁf seattle and soventyesiz miles west of
Henatohes, A ervoss-state hishwey, U.5. Route #2, traverses the
porthern boundery of the avea, providing direct peoess to i,
and CroLsLs the Cagoade ﬁi@ié@\%ﬁ?@agh 3@%%@%@-?@%@ fifteen milew
sast aof Skylkomish,

| The mein line of the Great Horthern Rallresd evessss the
noprthery part of the ares vssentislly f@iiﬁ%iﬁ@ the south banks of
the Shykomish ang Tye pivors,

hoewsa within the ares includes &‘&%ﬁﬁﬁy reupd slong the

south bapk of the Shykomishk Hiver, and the old Hine to Merket
roads ilt by the stebe meny yoers &go up the Hilley River anc
Foney Creek, The U,8, Ferest Service wmolntsivs ths lower fouy

pillen of the Hilley River roed end the lover 0.7 mile of the



Monsy evesk rosd, the uppe? pards of both belng pesseble only
en foot, The Jour mile long Foss River rosd wes elosed for
?ﬂ&%ﬁ%ﬁiﬁ% oporebtions early in the rield sezson and was not ree
’aggﬁ@é* & @?g waather rosd follows the south bank of the %@g
ror sbout three %iz@@ From st intevsestion with the FPose
roud, Logging %aé@@@ roads, in verying states of dilepidatilon,
ariord access en foot up the northern ond of Malopey Ridpe awnd
%&% polnts on ?ﬂ%@i@ Hountbaln,

| Forest Sepvice treils provide aceesa to Torps Ridge

and the uppoer ?%£Xg§@ of the Biller snd ?@wﬁ rilvevrs,

Climater The aves reesives @r@*hﬁﬁ%raa or more inches

ol @r@gi@it&ti&% annuslily, %?@?%ﬁi@w%&ig eizty pereent of 1%

during %&@ period Hovembuewp %ﬁ%@ﬁﬁﬁ‘?ﬁﬁﬁﬁﬁgyw fhﬁ;@ at the higher
clevations, ever hBeif of the éﬁ%ﬁ@i precipitation is in the %@?ﬁ
ol BhoW, Aboubt bthres lncheés of rein per month %ﬁi&% ﬁﬂ?iﬁ@ ﬁaiy,
fuzust ans %gg%&@%&g; mostly In the form of & slew continucus
drizuie, |

?@%@@?&%ﬁ?@% ae ﬂ%ﬁ@&l&yfééi dp penplng betueen 45 and
70 degrect during the spring, sumser end fall, end in the high
208 and lower 308 during the winter months,

‘%éﬁgg%% or %%%?? precipitetion and wmild

temperatures the vegotabtlon of the avres way sppropristely be

descplbed se 2 bomperete Jungle, The valleys are chapacterised
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by & dense prefusion of vine maple, willow, dopwood, cobionuosd,
devil's club, sldey and salel, to mention & Pfew, OFF trail
trevel in the velleys is thewrsrore extremely d4fficult, Conliirs
are sparse in the valley bobbtems, bub ceeur in ineweasingly laveep

nupbers upward on slepes gontle cnough to permdt thelr growih,

Hopt of the forssted sres 18 second growbth bimber, wesbern heme
loek snd Dowglse iy predominsting, s thick none-descript underve
grawth ususlly beling presente

The heavy vegebabive eover described sbove beging te

thin out sbove the B500 to 40D foot slevations. #fbove 5000
‘eet are the alplue meadowlends charvacterized by hesther, hucklew

many varictles of wild {lowers ersd shrubs aleng with

’3‘35"2’%‘5 Ga
clwmps of sipins fir, mountein hemlook end shite bark pine, Only
a small peroentage of the aves mapped duving Shis investization

s Perhaps the grostest coonemis

Sk

e mesdouland, Zcononic sop

anek ol the apres 48 tiwber, most of whicsh i Ledng narvested for
the second time. 4 small lumber will 45 in speretion & zhert

Glstence weet of Skykomish, The town itsell, howsver, is lavaely

i

supperted by railvesd sobivity,

1

On many & lonely slope are found the rulng of mining
anvlvily of & byuere dey, At the time of U, S, Smith's werk in
the arcs, nindng wes evidently on the decline frem which 4t never

resoyered, Histordeslly, the Mlliler River«Honey COreel aves was




fj
nown a8 the %%ﬁliﬁ Mining district (from the ﬁ%% nonsexlstent
town of Berlin which wag loceted peer the mouth of the Milley

yeere of the ninstuenth

River) end rlovpished durdng the closi
genbury and the firet decade of Bhe twentizth, Durins this
popriod semll amounte of ore {muinly silver, lead, sntimeny snd
sopper) were shipped from the soversl propertiss in the sves,

rbation hove obliterated many of the

slides and v
workinge, but ooossionsl mine bulldings snd tedldnps mey be
seen along the Biller Hiy ¢ Honey Oyeek and in Coney Basin,

Berepiptions ¢f the neveral proportiss may be ound in verious

e

publications by the stets {ﬁ@g@?ﬁ%@&@ of Qonsopvation and Develope
mont, Blvisios of Bines and ﬂﬁ@%@@?} gy in the wafa el Y, 3,

Smith{1915),

Although the ﬁ&%@%ﬁ% Bango 15 & single topogrephic unit,
it may ve geclogically d4vided into several units, The ﬁ%%%h%?ﬁ
portion of %%% range consists lurgely of presCensroio metamorphic
rocks snd pranitic %ﬁ%%ﬁ%, Coming southward bo the central part
of the renge & gradusl chence 1n mude inte & torrain copposed of
Teptiary sedimsnts snd veleanics overlying a preeTertissy mebamors
phis beosment conplex. In the ares imﬁﬁéiaééiﬁ %a@tﬁ‘ai dnogualmie
en thess sedimente snd velssnios dilseppesr under o bhiok seguence

of later volesnles thet mobe up the southern part of the Cascade
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Hountslineg in the Stete of Hoshingbon,

The Miller~Poes aree lles in the northern ?@fg of the
Gentral Oascades and, therelore, vontains rook unlits common o
both the noptbers and southern porblens ¢f the renze, 1% slee
pooupies g critiesl plece with wespect te the é%f@f&%ﬁi&%&i
history of the reglon, Althoush the topopraphisc trend oF the
Casuade Mounbaine ls nopbthessuth, this Srend is superpossd eé ]
sgpliier ssrics of bropd, northwest-southesst trending félﬁ@,
Gne of these broad gyches has been teymed the ¥onstches wplily
(Bussell 1898), the Venstohee Wounteins esst of thoe divide wedng
its' toporrephic expression, Wesver {(1912) has given the name
Shyhamish uplift to the rovbhessbusrd conbinustion &7 this
hﬁaaﬁféfﬁﬁﬁf It e on the southwest lank o!f this uplift that

the arss mepped during this investisstion 1s situzted,

The work was initislly spprosched by s reconnalessnes
wapping of the rock unilts and the compilstion of & peneral field
map 8t 6 seale of two inches to the mile, Seversl vessonably
seesgsable lecales wevs then peleoobed for wore debailed study
of injerformetionsl pelstionships, The nobture of the contacts,
the dense v&g&%&%i@%yaévéy, gnd the prevepitous neture of much

of the topogrsphy mede thie "selected losales™ maethed dusivesile




and preoticsl,

& Botal of thirty-ons 4

{avmmer 1054} during which

wGathaer, Over onoeshundred

The miller~Fose

of the Shykomiszh Bsain o

degade of the Suenbisth oer

tnizd, physiocuraphy

ﬁ% ors An %

(1912), Betnel {1951), Oles {18

- surlng

L¥Cn wes
mducted by

4% %&”‘é &

sFe weye spent in fleld investigstion

eperationy weré oifton impeded by bad

wePe collected

specine dor laborstory

vupbar g thin seotions were mede

the fall

in sn investisstion

Smith during the first

This work vesulted in the pubie
Pivat tres

sed the petrology and

isvephy {1916), ang the

{1§2*? } @

surrounding ares include Weavew

51}, and Pratt (195h)e (Plate 1),
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Glthoush the purpose of this investigetion wes & study
G the velations betwesn vock unibs, many @%$§?V%%i&ﬁ§ were
made during the course of the fisld vork vegapding the origin ov
the lendscape, 4 discussion of the topoerephy and cerbain

aspeots of the geomorpnic history is thevelfore presented,

,~§h@ gras mappel during this iﬁv@ﬁéigﬁéiaﬁ lies 15 to 20
miles inside the wesbterr Coscnde mountain front where the ridpes
end peaks rise sherply several thousand feet subevs the ;lacially
over-desponcd velleye, (Fioure 1), This iz typilesl of the
topo;raphy ?ﬁﬁ%ﬁﬁ%@?ﬁﬁ on the western slope of the northorn and
central Casgade MHountelss, The lowest point in the spes 1s the
sonilusnce of Money Ursel snd the Skykemish Houth Fork (%1%?@%1&&
BuO feet) and té% highest point is the suseit of Bald Baple
{elevation 6200 feet), Thus the ares hes ever & mile of total
pelier,

A1l dyednege from the ares is effected via the Shykomich
south Fork, The Miller and Foeus vivers, tribubasry t6 the Sky-

komizh, sre cherssterizsed by hish but uneven gredlents everaping

fegt por miles in thedr lower vesches snd inereasicg %o 200




O

g ————— s

Figure 1

Photaaraph looking south wp the valley of the Fous
Woeab Pork, showing the extent to whish this valley hes bsen
overdeepencd vy gleciation,



i0

oy mors fest per mily, slx miles upebresm from their vespuotive
concoprdent coniluences with the Shykomish end Tye pivers, Bee
sause of thele high grediense the Miller ang Poos vivers cerry
loads of considevable ealiber, Boulders up to 2§ veed in dise
mebtor are seen in thelr bude during bimen &7 low water,

decondery streams having thely orizin st or near the
ridge vrests often %ﬁ%%? Ghe mein velleys with lopreszive waters
falls, ﬁﬁ%&%%l@ of these are Melechite Felle dropping 700 fost
Just belew Bhe lske of the ssme name, and the falls fﬁﬁﬁﬁﬁ-iig 200

feet oy

moys en the main ceelnsge from Geet Basin, & few of
the secondary ctreams, however, have eliminated their lalle by
cubting verticsl notehes In the meln valley wells, Examples
9 this mey be seen slon: Heloney and Kimwall ér%@gﬁ.

One & the more scenle sspects of the aves sve the
sumercus lskes, ror the moet part cccupying cirguss or emall
rouk beslns st higher clevetions, Typicel of the cirvque lakes
sve Coppsr, Malechite, end Fisher lakes, Cherecteristic tarns
ave the Jewel Lekes, Exceptions to these lekes lying in des
pressions of glecisl ordgin sve Trout and Alturss lalkes which

ouwe thelr origic te lendelide demming,

lence for receat glacilation 1s seen throughout the

ares, Lven st the present time the Foss Best Fork is red larpely




13
by meltwabers Irom smell glsclers in the Hingmen sres imsedictely
%o the southesst. The cross-ssctienal ghepe of the %kgﬁ@miék;
Miller, Poss, Tye and Becklew valleys ans the commen ocourrence
of erratic boulders in them indleste widesprend glpine placie-
tlon of & recent dete, Clrouss and %h@li@% srouped besins are
soen on ell the ridges, Moot of the civguez 1lle botween elovae
tions of 3000 to 4500 reet, Y¥orthy of nete however, iz Coney
Basin, perbeps the best developed of a1l the civques in the ares,
The polished floor of this basin iies entirely below the 2800 fcot
sonbour line,

%&v&r&1~w&ﬁe@éﬁﬁiﬁa@aﬁ,é%gﬁﬁiﬁ% of verved clays snd silés
may be seen in the Honsy Creek, Foss snd Miller velleys, These
oscur bebtwsen elesvatlons 1000 and 1260 fect and pust post-date
the mexlmum exbent of %ﬁ%‘vaizﬁg glaclers, The lovstion of these
depesits would virtuslly preclude their preservetion guring the
meximum extent of valley gla@iagiaﬁ. These deposlbs serve es
farther evidenge Tor the cxistence of & gleeisl lske in the
Skykomish vallfy curing lete Pleistocene tlme, hs propossd by
Cery end Carlston (1937), such e leke wes cauced by demming of
the valley Just inside the mountsis front by Pupst ice duping

Vashon time, They postulate further that the lake level rusched

an slevation of 1800 feet,
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R s o B eoman g e , & <% EVWONNE < e o . e
sountzy Just west of BOPLh o LonE sliisg wenue

B e ER

aextbention of the Epbiast

il the firvst abiempt %o

{1803}, %o the write

extend ¥1llis' terminelopy weut of the Cescade civide, FPratt

{1858} has trace
benntehee=Chelan ares to the vegion immedlsately east of the
Hillier=Fons arosn,

Hising 500 %o 1000 feet sbove thls surfacs, especially

in the southeyn part of the mapped sres, sre matterhornelike

5.‘3“
&i‘

suriace.

€

pesks, znd to the south 21l treces of & mature uplew
are lost, Pratt {1054) slsc noted this southwsrd disappesvance

of the Entist suriace,




The devslopmant of the meburs Intlist surlece wes followed

s,

by several thousand Test of uwpli?h, resulbing in cnnyon cubtting

ppd the disectlon o7 the mabure surisee, This youthiul stepe
wap Interrupted by ocoupetion end medificatien of the valleys
%?w *‘f;l%zzi%%*%; gé&.i%@iﬁa the %ﬁggiﬁ’i, &l ’ggiggg? ize the 3*1?&3%&%32%%3.

sbape wak Posumed, resulting in the present composite lendssape,




The eldest reoeks in the ares are twe widely suparated,

distinetive metemorphic unitas the gupmizh serdes and the

Chilwaukum sehist, Unconiermably o V@giyinw these pocks ape the
Tertiery sediments and volesnies of %ﬁ%,ﬁ%&ﬁﬁ,fﬁﬁﬁaﬁigﬁﬁ the
Tomp

& Moyntein 6s  Tus of the

anie
west entensive of the Uasesde grenitic mesces ape poprosentes

in the aresp the pre-Tertlsry

the Tertiery, Snouus]

Perheps the oldest wnit repressntsd in this

v‘

JM‘

grce is also the lesst sxtensive, It sceuples less then twe

square miles on and nesr the %Yep of the pidge separating

voand Edubell Oreelk valley nosr the noarthussters corner

h il

he mepped ares, Thess limlted exposuvss peprosent only the
southern Bip of & narrow belb of resls axbtending one-hundred op
moprs mlles northeard, Thaas rocks have pesenily bsen mapped by
banney (ovel communicatilon) who hes sugpested the name SElllspun«
mich sepies Ior the ezposures in the velley by thet name,

These petanprphic rocks epe puorly esposed in the Milley
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Tops aves, The best ouborops sre seen in & vertlesl eliff on
the south side of Honey Creek 3 short distance east of the en-
trance to Goat Dasin, & few badly weathersd outerops may be feund
on the top of the ridge %6 the south, Limited exposures ocour
in Ehe bed of Kimball Creck Just upstrese from 1ts' conflusnce with
Honey Oresk, @ﬁé‘gﬁayﬁg in the bed of the lsiter,

& wvariety of rock types ave found in this

enit, but the distylbutien a?ﬁ velations of esch esrs wsshed

Fily of

&

in this avres by vegeiation, The series consists pris
banged guartzites, sctinolite and chlorite schiste, seversl smell
lenses of limestons, brecclss snd %%%iﬁ ignoous rooks,

rtzites show irregular banding in hand specimen,

: 4o appavent in thin gection., It is composed almeost

snbtively of subhedrzl to anhedral quaptz greine with snastomosin:

}o he rosk

L

veinlets of larper guartz and epldeote, {(Figurs
ususlly hes 2 light blus-gyay Binge,

The schiste are slvays extemely crumpled and commonly
sonsiat of ﬁyvﬁﬁiiﬁ%%%@ﬁii ilte o7 8 hiph peroentage of chlorite,
{Fizure 3}, A considersble smount of magnetite and ilmenite is
found in 511 the sehisto. A onc ocuterop the writers! comprse
went completely erratic when 2n gt?eﬁg was maue ﬁﬁ take the
strike of the feolistion, Other minsrals ususlly ceourring in the

;o showing undulsbing

schists sre guartz eng orthoclsse, both o




8tillesgvemich soprics~ quertzite,

Fhotomicrograph ol

speclmen from the south well of Money Creck valley, easnt of

Goat Besin (¥nicela).



1 i‘?_x"

Figure 3

widllsguawleh serdes~actlnoliteetbremolite suhlet,

Photomicrogreph of specimen from lower Kimball Creek (plane light),
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R4

f o5

in colow, pottled,

the rosk te !

Hirute &?ﬂ*%%i@ af pyvite

with the shove roclks zlong the west

ebbroie unit shieh Demney {owal sompunie

Hountadn volesnles, 2 typlesl

sposisen 1o meterately coerwe gralned

omanheg §§§§@3?§giﬁ.

the phe In wnin ¢

the plegloslisse is sven %o 1i: ground the ardeslnsslebruderite

ing roughly due norih and standing vertiosl,

Along the slilis ”%ﬁﬁ? of Henuy Ureek, immeclately cast

aif Goat Basin, the metumorphiss sre %@%&?nﬁilﬁ in Teult sonteed




Figure b

S8tillaguamish seriess voleanlics, Photemlicrograpn of
specimen Irom Ghe south wall of MHoney Creek valley immediately
east of Gost Dasin, (X nisols).



The soubhvard or northuasrd

with the Sueuuslimis cry

traging of this raults was preventys by the

In the high country seuth of the aves of m

ne treace of 4t wes Pound, thus ftst pelative

aisplecemsnt iz not known,

ang goet  The Stillegusmish series %&xi&ﬁ &

aptin

part of whet wee mapped by ¥, 2, Smith {1018) ze Pe

?};‘3

epPlied, espipned By hin te the Qesboniierous snd corvelst
him with the Peshestin eerles of &, O, Smith {1204}, The nesis
for this corvelation wes presumsbly the oseurrence of limentons

cherty (ouartritic) phuces 1n both levelities,

e
et
fat
G

Subseguently, poorly pressrved fossils ebiasi

:9::*

Guleh {novth sids of Qrasty

cherty phase of lius:

Mountsin} vere idendisrisd as

eyl index fonsils of Ordevicisn {Trenton)

et forth by Smith in 1916, the vame Helonoy sepl

for these reoke, end thelr soulveleney vwith the Guw

mation of Weaver lmplied, O vather frdireot evis

had bean referred by Wemver {1912) ¢o the farbond

Bey

intly, Denney {ovel communion wien) jwo

fusulinide from the Pelumer Hountein limestone deposit (fmmeciately

i

ok

northwest of Cresby Wountein) reprose np @ povthwerd opitinpes
& !

tion ol the metamorphlces oubcropping on Crosby Heunbtein snd




aouth o Money Creel, by Thompuon,

{i&f ) ep, ind,, and

mid o upper Pepmibn,

aiiigent woswoh by the eriter in sevevel small limee
abone lenses south of Honey Croeek feilsd to uvneever say fosslils,

‘g ,':’,%—* ié‘?ﬁi%%%y the

Brom the svidense of Deanper ang

aerles fu therelore dated an Perilawn and older,

Thompeon, theelew, snd Denver (1950) heve loensified ever
zoore o spocles of mid bo upper Permisrn fusulinids fyvem the
northvard extuntion of the Stilispusmish serics i Vashinston

swi from the Usche Cresk sérier in British Celumbia, Eouive-

éﬁ‘?‘@f thess wnlts s thepslore supgested as has previcusly

ssen done by Vesvsp (151%) ang u, &, fmith {i?l%)g

o

Hith we apret to the 1@2%1&% of the Oriovisisn Tounss
¥y 8, @iaﬁ ii% e personsl comsunicstion to ﬁ?. ¥. B, Danuep

deted 153 November 1954) seids

ﬁ; v e the i@éﬁviwiﬁh ii%gwtﬁ?“ @@g hiyh on ﬁﬁ& v&léﬁg
' ‘u f‘*'* wé«w 4 3*? ??‘3 ‘

int h&u% 8% & gﬁﬁi&‘
zf@xuﬁ id wﬁﬁ # %{:&s e %?f“i ’;fi:%i— L& %gﬁ

The vook wos ﬁﬁﬁ;=gé
fatic wes not 2asil

perper {ora 1 communiostion) has net Beon eble %o find

this lovslity cue ﬁ% subrequent guareying, lendslides srd Smiths?

rathery lnedequate descviptien of i@i The specimone obbainsd from
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this loeslity by Smith were identified by Careline A, Durer
2% Columbia University, The report on these forms is Included
in Smiths! 1916 paper,

Reparding these fossils, Marshall BEsy (Executive Officer,
Department of Geology, Columbisz University, in a personasl communi-
cation to ¥, B, Denner dabted Hovember 29, 1954 ) ssids

I have been anxious sbout these fovma, but heve never been
able o locate them., A8 the illustrations were drawings, I
wonld be dnclined to treet them with caution unless or until
some conlirmation is gainsed, Your {Danner's) evicence cer=
tainly is contradictory,

The problem of the age of these rocks has thervefore
reached a stalemglte, 1t belng impossible to check elthey the
foasil loecality or the identificetion of the specimens obtained

b

by Smith, If the evidence presented by both Dsnner and Smith
is taken topether, howewver, it must be inferred that the vocks
of the Stillsguamish series represent two widely spaced inter-
- vals of Paleozole time,

The writer has sesn only & portion of the rocks %&;g%ﬁ
by Weaver (1912) sz the Gunn Peak formation, On a litholepic
basis the Stillapguamish series mey be correlated with considerable
coniidence with that portion of the Gunn Pesk formation.

In the Snoguaimle Fess avea to the south, Foster (1%55}
has designated s complex serics of mebamorphic limestones, limey

hornfelses and basalts the Sunsst formation which he considers
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to be of Peleozodc age, On the besis of the ocourrence of
limestone, the possibilivy existe thet these rocks msy be
southern eguivelente of the Stillaguemish seriés.

Kith rsg&éd to corpelation bebween the 8tilleguamish
serdes and the Peshestin and Hawkins formetions eest of the
Capende Divide, the weiter oan only refer to the observetions
of G, ﬂ. Smiths

xis « teken together they {the Peshastin and Hawkins) have
a strong resemblence to the Carbonirerous rocke of British

Columbie (Ceche Creek sevies) und to the rocke of the same

age in the Sievrs Nevada (Celeverus formetion), . . bug

&t present they cen be described only as griﬂfﬁrtiﬂry.

(G, 0, swath, 1904 p, 4),

The paleontologleal correlutions mede by Thompuon,
¥heeler and Demner (1950) prove the mid to upper Pormian sge of

both the Stillsgusmish series {at least in part) &ﬁﬁ the Cuohe

Creek series, Lithologierlly the Stillsguemish and Peshastin are

not similar,

¥hile the Stillegusmish series is restrioted to
the northwestern pert of the aree the Chiwsukum schist 1s squally
restricted to, but mors uxtensive in the noartheast, It 18 best
exposed sleong the right of way of the Grest Nerthern Reilvoss
from the north end of Tonpa Ridge sestwarc for over o mile,

(Figure 5). It 48 sleo exposed along the vailresd west of the
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Figure 5

. FPhotogreph of én unorumpled phese of the Chiveukum
saehlst outeroppin: along the Great Norbhern right oF way on
the north end of Tonge Ridge,




&44 :
Foss River and for & limited distunce slong Burn Creel,

To the writers! knowled e thuse sre the western-most
exposuren of this unit, but 1t hes an extensive distribution
esst of the Casemde divide where it ﬁaa been mopped by Page
(1939), Prett (1964) aud others,

Moet of Tonge Bidpe is mede of this unit, This is ine
fepred fvom the rare cuturops on the esst side of the ridge snd
the comuon oceurrence of sehist pebhles scattered on the ridge
erent, | ;

Besordptiont With few excoptions the @h&wﬁukﬂn-éahisﬁ
in thin_;vea ia‘ﬁf oni lithologyt a fincegrained carbonscecuss
quertz-blotite schist, In outercp this rock is darkegrey in colew
although often parvly coated with iron oxide produced by weathers
ing ef ﬁh&vblﬁﬁitﬂg & charaeterisntic sheen is aéuallxvsaeﬁ Pro=
dueed by the mics and grophite content, The rock is ususlly
rather crumpled and slways strongly shistose with alternsting
Adght and dark bands up to three millimeters in wiath, (Pigure 6),

In thin section 1% is seen %o be composed of TO to 8O per~
cent guarts in grains of varying slees, the remelnder consiabing
ol serbonaceous material, snd biaﬁiﬁé with som: sericive, Garnet
occanlonally oceurs as an accessory, Within & few fuches of
the conbset between the schist and grecediorite op aeld dlkes

andalusite porphrovlssts are commonly developud,




A

Pipuve &

Chiwaukum schiste Carbonaczeous quertz-biotite schist,
Photomlorograph of specimen from the norbthwept side oo Tor: &
Ridge (plané light),
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Q7 the lees domdnunt Jithologles,; perhaps the most ime
portant are the carbonsceous phyllites, This i a shiny, steelw
gray voeok consisting elmost entirely of Qﬁﬁrgs and graphlte, the
latber making up perheps ss much &8s 20 per cent of the rook,

© h third lltholopy is thet of the blulshegreen eélariee
schiete, This rook is rarely seen to be crumpled yet sluays dlse
playe goed folistion, It vonsisds largely of sit&#mg&iﬁg bends
ol ahlng&%& and quortz up to one millimeter in width, Dlopailde
is wleo a primevy constituent,

Two small cuterops of & mebtavoloanic rock (amphivelite)
were gneéun#craa* Thie is a meddum greined rock coneisting
almost éaﬁirély éf tremolite~actinolite and small quantitics of
pyroxenc, (Pigure 7)., These outercps lic concordant with
the folistion eorf thﬂ'ﬁarraunéiag schist vody and for purposes of
this investigation are included in th&,ﬁnzwaukwg sohiat,

gggggggagy Aleng the Great Northern plght of way the
schist hae clesrly been intruded Ly the Mount Stuert prenodiorite,
Fingers end domeeshuped wasses of the granoulorite poke up into
the ﬁahia§, »ﬁont&atﬁ ave aharp and the aghiat is beked 4u & zone
six inches Bo & foob in whith. (Pigurs 8). The-'mha%t.ié. gut
by ag&a dikes from one to four feet in width shich ar&'app&x&ngay
associdted with the Mouut Stuaft prapodtorite, (Figure 9).

The Ehiwaukum iia8 unconformpgble benasath the sande snd
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Figure 7

Chivaukum schiat~ tremolive~acblonolite sohivt, Photo
micrograph of specimen Irom slong the Great Hovthern right of
way near Carrell Oreek  (plane light),.
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Figure 8

Photograph showing the contact between the Mount Stuart
granodiorite (left) and the Chiwaukum schist along the Greet
Northern right of way on the nerth end of Tongas Ridge.




Figure 9

Photopreph of a dike (probebly associebed with the
Beunt Stuart grancdiorite) cutting the Chiwaulum s:chist, Seversl
such dikee are seen slong the Great Rorth:orn right of way wheru
it pesses arounc the north end of Tongs Ridge.
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eenglemerétes of the Sweuk formation., This may be inferred from
the outcrops along the railroad and is aﬂtuailg sBeen along Burn
Creel, =,
In general the stéike of the foliation trends narthi&guth,
but ofken,dap&:ts as much as 40 degrees elther way from this
trend, V |

, §¥ - The Chiveukum schiet was iirst

described and named for the eﬁﬁeaarés along Chiwaukum Creek, a
tributary Qf“the.ﬁenateheé River, by Pége:{1§3§), iﬁ 1953 the
mappling of this unit was extended by members of the Enivérsity
of Kashington, Geology Department fiald eéursé, gnd later by
?ratt {1954) westward to the avea immedlately esst of the
Miller-Foss aréa,

W S. Smith (1915, 1916) i¢entified the sohist body in . _
the Miller-Foss area with the Easton schist of G, 0, Smith |
(1904), The writer, upon considering the areal distribution of
the Chiwaukuw as indicated by workers to the east, and aiter
secing the type aréa of the Chiwaukum, ildentifles the schist in
the Miller-Foss ares with the latter. Puge (1939), himselr,
thought that this schist wes the same as his Chiwaukum, &nd
considerdng 1t older than the Peshustin formstion on the basis
of dynamic metamorphism, hexinﬁirectly dated it as pre-Ordovicien

{on the basis of W, 8, Smiths work),




%
3
ey f

sh the courtesy of Dy, H, £y Coombz, the weitey

has aeen speclimens from the type locslity of the Bsston schisnt
and cannot aosdciete the sehint in the MillevePons zves with it

%

en the besis of litholeoy,
There has beepn & trend ever since O, €, Smith¥s classic
work in the Hount Stuert guadrengle 9 consider the metemorphic

oF

breemsnt coupler o the centrel Cescades ss Cevboniferous

s

wrphiss

£

elder, Smith (1904) noted thet the depres of cyramle meti
wes mueh prester ln the Baston schist then in eitber the Peshsstin
o ﬁﬁ%%ﬁﬁﬁkfﬁfﬁﬁﬁi%ﬁég On this primery criterion, theyeiove, he
cetermined the yeletive sges of the formey end lotber tue, He
tentatively correlated the Feshastin and Hevkine with the Cpehs
Creek {Carboniferous) series of British Columbls on the besis 6
similerity in Jithelesy.

Polloring this exsmple, W, 3, Smith (191%,1916) inrerred

the relative sges of the Meloney (Stillsgusmish) series sne the
Beston {Chivaukum) schist in the Skykomish Basin entirely on the
basis of dynamle metemorphisn,

There is no £is1d evidense in the Millup<¥ess spvas te
support the conclusion thet the Chivsubum schist pre-dates the
Stillssunmish series, The two units sve no where in centuch.

The Chiwavkum definitely ??fﬁﬁ tes the Hount Stusrt prencdioribs,

byt thors 1s ne svalleble evidence to indleste whore in preo-Mount




Stusrt time 1% belenge,

Furthermore, theve ave grest lithologic differences
habwest &w tuo metamorphic units, The Chiwsukvm 45 for Lthe
anet §&f%§ the metemorphic egulvselent oF argilliscecus sedimenis
and cerbonscsous rocks, whevess the Stillasuemish iz primarily
the cguivalent of sands, limes and basie fgncous voeks with
much less srgillececusr meterlal, A diffevence in compobensy with
regpact to ¢ \ :'fechs of dynsmic mebsmovphiom may thervefore be

Horeover, in the avgilisceous pheses of the Stilla-

guamish serles the writer has observed ss high & degrec o dynamic
metemorphlsm es i to be found ir the Chiwavkum schisk,

Prge (1939) and Willis {1950) heve correlsted the
Svakane {grelssose) facles of the metamorphic complex with the
Chiwoulum schiet., This would suggest & northsard srdé cantwerd ine
craase in the depree of metemorphism, The tims of the repional
metemerphism and grasnitization which produced the Bwekine gnedes
iz usuelly neslgned te the Nevedinn dlasturbense, {0, Wiliis,
1950, pe 68), 'Mmis would ebvicusly date the leying down of the

%

sedimente which now compose the Chiveubum sohlat se pre=lovadlan,

The writer hes Gbserved thet the blesk phyllitle racks

1) pessmbls

which wepe desiguated type Peshastin by €, O, Smith (190
very closely some portions of the Chivaulkie schict, the differdnce

belng only & slightly grester cegres of recyyetsllization in the
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latter,

It is evident that mueh‘caution should be exercised in
fﬁgarﬂ'to the relative (to say nothing of the absolute) dating
of units composing the Cancade ﬁetnuerphic complex, eﬁpeéimliv
where palecntelogical evidence is absent,

‘ Until the strﬁe#ural complexities of the northern
Coscaden have been worked out more siﬂisfaatﬁrily the age of
the Chiwsulam schist cennot be defiritely stated, It mey renge
enywhere in time prior to the emplacement of the Nount Stuart

‘?ﬂn@éiﬂritﬁp

: ibents The Sﬁauk formation is perhaps
the most astennive'and importaut sedimentary unit in the centrel
Cascade nauneaani. It wes fndtislly named by Georpe Otis Swith
(1904) for the exposures along Swauk Creek in the launt_ﬂtgatt
guadrangle, The thpbrt&nee ﬁaﬁ g?tntlexbcnt 0 this unit wes
recogniced by Smith in that ares énﬂ aubaeqnsntiy it has bceﬁ
napp?ﬂ and discussed hy'many workera,

In the Miller«Foss dréa the Swauk formstion occuples &
two teo t&yq mile wide belt trending nﬁrghwest-zouiheaat through
the castern and eentrnx‘parts of the ares, ﬁhe best exposures

may be seen along the Foss Bast Fork (Figure 10) and in the high

AR RN Aan: Sl hstatlilk il EBedad Beeraawaal R oo R o o L log o m oa i




Fipure 10

Fhotogreph slong the right bank ¢f the

whRere an exoeas oL a3500 Jesd ol wahh%lul&j L a8

arkoses and shales are exposed,

bedying Svuiauk
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exposed slsewheve on the northeast flank of Sobleskl Mountain

#nd dn the canyon of Maloney Creek, Amall scattered oubcvops

ara'aeen.alang the Great Northern right of way 13 to 2 niles east
of Skykomish and & few hundvred leet east of Csrroll ﬂraak;

The belt appears to continue northwerd scrose bhe Skye
komish Bouth ?ork into the velley of thr Beckier River and
sautheaatwardl(lgﬁﬂ).

hicknesst Iying on the southuest flank -

of the Wenatchee (akykomish) uplirt, these sedimente styike
between north 30 weet and north 50 woet, dipping homoclinally zauﬁhﬂ
westward 30 te 55 dégr&ﬁa threughout the prester width of the
belt in the northern part of the mepped ares, Westward, the
average hameclinal d:p flattens out and in the valzay of Halanay
Creek the Swauk hes, in psrt, beer thrown into small open folds
the limbs of which rarely dip move thaw k0 degrees, slthough
attitudes of 70 degrees were oceaslonelly mensured by the writer,
Some of these leolde are well exposed along the Skykemish lookout
road in the vieinity of the Swauk«Temple Mountoin andesite contaet,
The southwestward hdmaciinal dip of the Swauk is epparent
in meny places, Begzinning with the most easterly (basal) beds at
Carroll Creek, gbing went, no departure from this diraetian af
dip 1s seen untll one reasches the Maloney Greek drainage.

The steike of ths veds precludes this homooline from




Being presend in the southern part of the wepped spos, bud %o

P oS T b S i e B 498 E
snogunbersd only southwest dips

magnitude are

et

At seversl points slong the esabt side of the Fose

of Bweuk 1@ sxposcd in one coprp. On the basls &f the structure

in the nerthern pert of the mopped eves, however, the thilckneeg

©f the Busuk smay be inferved to Ye in excmss o 10,000 rset
this sres, 2 similer flowre v estlimsted by €, L, ¥illis

%2} in the Chiveulum quedrangle esst oF the Cescsde

{19520, b,

In the Mlllep~Foms srea the prodemirsating

Sweek lltholory is & mediumegrelned; llght uvey, wellscoried
micacecus arkoese, The rook is uweuelly modepately w»sll Indursted,
massive or sross bvedded, Eedding may commenly be dlscernsd
only {ros the ¢ erlentetion of muscevits “lakes of frow that o

zommon bletite flakes, This rock can esnsily e mistuken

oy prenodiorite in the 7leld dusz %o 115t cpler, Jointing,
massive bemture and minersl ronstituents, 0Often only upoen

close inspection iz the defritel nsture or the rock apparent,
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The veck is primerily compossd of apngular to subrounded gralus

L0

of plagloclase and quartz, wilh orthoclase, mivas, welics, and
sehdst Iregaents ocourving in @ﬁall quentitien. (Figure 11).
The grains are yarely luvger thun ons millimeter in dlamebor,
This avkose is raﬁaﬁkably iree of srglllocoous maberisl, the
primary cement being aii&aa, dome of the feldspars show
alight westhering effeots and noay the contact with the Sno-
gualmdc granodiorite have been partly or completoly hydrotheps
mally altered to serieite,

Pebbly arkoses sr¢ olften intercalsted with the medivie
grailned arkoses, the pebbles nearly always being anguler to
subangular schiet or slate Iragments up to one 4nch leng,
Blotite fragmentis up to 10 milliumeters in length are 4160 common
in this lithelogy,

Febble conglomerates were found by the writer st seversl
horizens in the xcctioa, noetably near Yhe base and the middle
of the section, although thoy mey well be present cloewhers,

The latter outerope eatensively on the west sive of Tonga Ridge
ondy & few hundped reet above bthe looy ol the Foce River valley,
It L& componsd of anguler te subrounded yu$h§ma of grevodiorive,
guartzite, schist end slate vavrying in.&enimnﬁ dimention lrom
one-eighth of an inch to two iunches, These Yie 4n s candy matplx

of quartz and leldepar pluc & rather high perascrtege of malfias,

A
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A showrt distence cast of Uarysll Creek on the Great

Horthern right of way, the bassl beds of the duauk may Lo s9€h.
They consist of 150 feat ol dipty gray, coarss grained, olten
pebbly, reldsputhlic groyuscke containing subangular o sube
reuﬁdsd fragnents ol schiﬂ%, phyllite, quarts snd basle lgusous
aeberiel up to Yen millimetors long. Individusl beds vary from
two inches to o root or mere in thickness, Certaln beds, howe
avep, sontain very few pebbles, consisting lergely of sngulay
 go subsngular Celdsper end guowte gredns bebtween 1 and 2 millimeters
in diameter, This wock is commonly erenge in golor, due to the
Aron oxide which cements the ardzna toguther, It iu possible
thet this reck may be & local representative of Luphews' Cle
Flum formation, but the writer ¢id not feel It lojleal te
geparete it from the Swauk formetion.

fbove these coarse pebbly Eraywaékea und conglonerstes
lies 70 feet of msssive boulder conglomerates These boulders
gye 1dentical in ;1thaloay with outercpe of the Mount Stusrt
granedlerite one mile esst, They sre subengular to sulrounded,
pave dismeters up to 2§ rfeet and Lie Lo ¢ feldsputhic greywacke
metrix (Moure 12),

4imiler boulders were observed at the base of the
Swauk in Peshastin Valley {east of the Csscads divide) by

G, 0., Smith (190%, p. 5)s They were thought vy him to ows thelr
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Figure 12

Swauk formation- houlder conglomerste, FPhotograph of
part of outerop along Great Northern right of way, Just east of
Carroll Creek, Eoulders are of identicel lithology as the Mount
Stuart rocks outcropping immediately to the east,
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southwast inst the schist, The relatlenship of the boulder

conplomerete to the base of the Swauk has previously been men-

pilng similsr reletionships in the Mount Stusrt guae

i’g%}ﬁi L}, E'

drangle, R, L, Lupher ebserved:

Conglometates ave present in the lower part &f the Swauk
Tormation, but they 1le mostly from 20 to 800 foet above the
BaBE, 5 » o LDE iﬁﬁéfa srates pppesr bo merk a well defined
and widegpread lithelogie fscieB, o » « AB & rule they de
Bot congtituie & delinite bed, bul sppesy as a seriles of be
Ineluding conglomerste, pebbly sandsione angd conrse sanasio
The thickness ranges {vom 20 feel o mors than 300 feet,
{Lupher, 1084, p, 22)

as
5ne

-

Ihe ouborepping et Carrell Cresk is the only good exe-
posure of the bhass of the Swauk in the mapped %é@ag fer the
country to the southsast 1s heavily timbered and affords 2@%22@
in the uway of rock outereps., Althoush the very base of the

Zwauk has 2 high iren oxide centenb, the Cle Elum {iren ore) beds
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o
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]

Eg

a8 devined by Lupher {1944) ave not pressn

n

g

may be due So the lack of wlitra-basic rocks in the make uvp of the
metamorphic complex in this ares,
It is not, however, the bese of the Swauk slons where

the wneenfornity is seen, Along : gnd on the east side

of Tongs Bldege the sediments are to dip in sgeinst
@

the schist body, B iz %o

%’Z‘#
L
®
i
o
&
2

eobed, The ogourrence of schist

T

agments in the arkoce is common near the conbtact, These horizens

o

may be inferred to lie, in some cases, st lesst 2300 feet stratile

graphieally sbove the bsse of the Swsuk, susgesting that the sub-



siding surface upon whnich the Suauk was deposited had consider-
able weliel, perhaps over 2000 fe=t, In accounting for this
relationship, houever, the possiblility of §§S%«§%ﬁ@§ faulting
annot be disregarded, but the wribter was unable to Iind any
evidences in the {field for such faulding,

The sands and conglomerstes &% Cerroll Creek ars only
moderately indureted, There 1z no evidence to indleabe that the
Swauvk has been aifected in asny way by the smplacement of the
HMount Stuart grancdiorite, On the other hand the origin of the
spulders near the base of the Swauk ean hardly be doubled, 16 ig
therefore inferred that the Swauk lies unconformably upon the
Hount Stuart granodiorite, This contzct was not actuslly seen
dus to v&%%tm%i@ﬁ and overburden, but the two uniis lis Juzta-
position,

The relations of the Suasuk formation with the Tertiary
voleanics will be discussed more fully later in this report.

It scems sufficlent at this point to ﬁsg that to the west, the
Temple Hounteln andesite apparently stratizrsphicelly ?%ﬁlﬁﬁ%%é
in psrt, the Swauk Jormation, In the vielnity of Haloney Creek,
the volcanlcs and sediments are so intimately mixed thst 1t i
often diflicult to epply 8 7icld name bo sny given specimen,
Some beds of sandstons are sctuslly seen to overlie andesitic

the

m

flows andg tulisceous sedimentary beds, In other plzce




weked spd Jicoborhed, spparvenbtly by

subpundye procegess, T atienchips ave

sosy Par i verdtilesl

3
e
%
&
&
e
&

Blokewish Yockout the tep of th

Gowe the Lanbend bhedseonise prBeEy to nope

?ﬁfffﬁfi?“}*&r srenils $he shelen vy paspietswes of She Seronil,

The Syl is in condetdeonel senbtaed with the 9n seua tmte
cranadiovite,  Bavevnl tvaverses wers made Wy the uriter fwenm

pre by the ather and nevey was the sontsol well defired, This

ngu

protebly best swposed alons Beleney Oresk,

Irmedistely behind the Shyvkemish vancer station s mefic vich
vhese of the Snoguslimis srenodiserite suboveps, Trseineg this

v upstresm, n point is veashed vheve it is 01fflsuly fo

determive whether the vesk 4s sandstens oF srencdiorite. Parbhey

well indupsted mandstone

may be goawn, This iz cpedetional with the maderately incurated

- up the bulk of the Sweuk, Alomg Y, 5, hishuay

gl River brs

pers of & mile ecpst of the Bhykoms .

ndurated snd pardly veorvetellived apkose ezain eutorops,

1esY dentlity s & gsodiment,

fesyeen southpest, Jeveral o7 the heds

hevo pommess 8 Sisntinet sresnilsh Sinpe, porheps Aue o voleanie

pdmizturen, On the southesst flenk of Beld Eaple, s relationship




b5
is seen similer o that found slong Maleney Uresi, althoush the

gontect rone wis pueh botler Jelined,

in thin scebion the primery ¢ifect of the wmplecement , -, .

ef the feldepsvs o sericite, In some specimens this zlteration
is nearly cemplete, only wveli: vims of the feldéspay greinsz
remslining, the veck conslsbin elmest entirely of quarte apns

zeplelite shreds,

?&?

?‘

The westuerd syl nopthucsteerd dlgsuppearence of the

Swauk may therelors be sccounted for in twe waysi it is
spparently stratiyrephloelly replaged, in pard, %y’%%% Temple
lountein sndesite or by the cmplecement of the Snoguslmis
srenotlorite, Repsrding the latter a problenm srises as to the
processes lavolvedy L,u., whether the replusement iz due to
fgntous dnstrusion and sscimiletion of the Sweuk or by meteso-
matic replecement and pronitisstion, This motter wlll be dise
cugsed more fully in connectlon with the Snoqualmic prencdicrite,
however, 1% sheould be steled thet preniiiszation of the type

50) in the Weratehee sres eppevently hoe

divenssed by Coomvs (10
wot Caken plece In the Millev<Pous eres s& 5 vosull of the
smplacenent o) the Bnoguslmie prencdiorite,

From the collestien o foszil

leaves made vy G, €@, Smith in the vicinity of Livewty {%ﬁ%ﬁ%

Stusrt quadrengle), F. H. Knowlton (1904) indentified one epevies
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common te the Denver ond Lerawie Tformations of the Booky
Hounteins, end 25 new specles besping 2 close vesemblanse to
rovme found in the Denver, Levamie and Fort Usion beds, On
this rather fnsecure bsals the Swsuk wes consildered to be

Hocencs It 4= neot known whether Knowlton mesnt the term

Eceene in the Lresd or resbricted sonee; but his pelerence to
the Fort Union suggests that he used it in the bread sense,
that is including the Paleccens, The Denver snd Levemie beds
have since been regarded by some workers to span the Cretaccouse
Tertisry boundary,

We Sa Smith subsequently made & collsction of fossil
leaves from he sheles of the Skykomish Besin, They were examined

by Cereline A, Durer who considered them 6 be ol Fort Union

ege (¥, 5, Smith, 1816).

R, 8, Lz Hotie §t“g§§@iig'1§§%§ identilied collecticenc
of fossil leaves Irom the Sweuk Tormstien in the Wenstohes,
Chiwaulum snd Mount Stuert quadrengles snd wes strengly inelined
te conslder them Psleccene in age, He further compared these
fermss with those reported elsewhere in the State of ¥ashington

and found several species to be present In the pocke zupeses

ookssck Biver west of the Ces-ade

aleng the noerth ferk of the N
Hountains nesy the internstionsl voundarys G, Le ®illis {igs0,

Pa 93) vensideped these rocks (2lonz the Nookssck River) to be




"o & s PEPE 6Ff the Chuckenut fermation whiech may be sguilvelent,
in purt; te the rocks of the Banainmo group in the S&n Jusn
Islends of novthwestern ¥ashington,"

¥ith vegard te the aze of %%% Swauk fopmation ¥Willis
sumnarizeds

The identificstien and corrslstions of the fessil leaver of
the Swsuk revmation. . , suggests theb . . . (1) ds, for
the most part, Paleocene in sge, However the limitations of
palescbotaniesl cerrelations ané the preliminayy status ef
the work must be vecognized, Parte of the Susuk Tormation
may be uppermest Oretecsous early Socene in age, (0, L
gilﬁiiﬁﬁ 3%&3’33 Pa 2*’%3}*

Five genera reported Ly Duver from

the dwauk of $he

Skykomish Bamin hed been reported by Knewlton from & eellection

get svoup {Car-

mede by Bailey Willis {1899) frem the lewer By

bonede formation) of western Weshincten, On %&zg bagis ¥, &,

Smith (1916) correloted the Sweuk with &he lower Puget ;roup,
With regerd to the fossil locelity in the Blykemish

Beslin, Smith {in o personsl communiention to Hiry He By Dapper

dnted 13 Nevember 1954) seids

By recollectlon &¢ to the souves of the plant fossils is, s %
vague, I heve the impression that the lecality was sbout &

miles east of Skykemlsh and about 14 miles south of the rail-
roed, high above % ; 000 reet)s o« o o They

| valley {perheps 3
were in bleck sheles ape thelr netupe cusily recognirable,

leeordingly, the loeality would be on the sa8t side of
Wonge Ridge, now heavily timbeored end alferding simest no rosk

cubcrops. However most of Tongs Ridge Lo shown en Smith's 1915




reported thess {lovs from tuo

3@2{@3 }stfg %i’%r} i%g’%gﬁ *”%;%"g

¥ith the {lower horizon) is assecinted &

: thick on which stepes have been driven
in the hope of finding minesble eoal,® (W, 8, Smith, 1816, p. 565),
Go My Volentine (1948) mentions eosl clms in the Foss River
1lsy, bt thelr aceurate locebion is net given §ﬁ his ve Borhe
The Sweuk sutorops extensively on the west side of Tonza Hldze

however, ul ne shales

f‘«%f

e found by the writer in %ﬁig gres excephd
fov ene mmell ocuterep along bthe Fosz River vosd,

Over and sbove the insdequmcies of sveilsble descriptions
of Smiths? fessil losallity, the writer hss resson to belisve that

1% le strsbiorephicslly higher in the Sweuk then Smith realized,

&

If this is so, and A7 Swith's covrelation between the Swauk and

nade 18 consldered velid, on the basis of five seners

both, it 1s only the upper part of the Sweuk which can
be coprreleted with the lowen Puset beds,

Tae validity of this correlstion hae bevn openly questionea
%@} and Oh

by Waters {19 11 (1936), snd 1z ulse guestioned by

the writer, On peloontologiesl evidesnce; Heever {1918, l%%?g

1944, 19h5) Puget croup o the “fﬁgﬁn' gtsige

{nicdle to upper Boceuns) which 1s eonsidersbly later thsn Fort

Union {Paleccene) time, Moveover, the pre-Teenanay folding of




the Swauk sppavently hes no counterpart that invelves the

1530) snd Cheppell

a8 cgulvalent bo the Pupest proup, This infervence is bassd on
the extenslve ocourrence of coal in both the Puget group and the
Hoslyn fermstlon, and the similarity of fossll les? forms in

the Carbonade rormation {lower Puget) snd in sedimentary phaszes of

walld correlation than thet pensyelly lmplied in the 1literstbture,
Immedistely west of the Miller-Foss arves, Bethel {1950)
has designated 3 north-south trending belt of messive feldspathic
graywsckes the Calligan formsbtion., He noted s simllsrity in lith-
elogy bebween these rocks and the Swauk fovmation of the Sky-
komlsh Dasin as deseribed by W, 5. Smith, Coneerning the age

ethal said

¥

of the Celligs A

@—0

Gn the basis of the worsm tubes and the similaristy of the
litholopy to Swauk btype %gﬁi ﬁﬁ%@?g'f@@k%g the porbion of

the Calllsen formstion from Leke Cullican te the Snogusimie
Middle Forke « o » [%he @@f@iﬁ& ffw% of sndesitic fragments)

ig dsted, o o8B ééﬁzéﬁ@zg to Fzleocens, €§%$ﬁ@%g 1981,
Pe 55},

Bubsequently, Danner (orsl communication) has noted rocks
conbalning worm bubes similar te those of the Callizan f@fﬁ&%é@ﬁ
oceur over & wide ares of the lower Skvkomish valley isn the
vicinity of the town of Sulten, snd s% two locelitiss conbsin

‘ospils ldentilled ae fucelle of upper Jurassic snd carliest
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iower Gretaasous This series of vocks 4s termmed the

fulten series by Denner in the Zultan aves, Hookssok series by

Feter Misch in the northern Cescades snd wey slee,; on the hasiw

ol worm tubes, be eguivalent to the S0l Due fsresties ar ithe
Ciymple Mountsine, On this besis then @ cerrelatlon betueen

;gk and Oz Eifﬁgzﬁﬁﬁﬁﬁﬁiéﬁﬁ vould be vendered invelid,
& ,

ke

@ﬁggw;§¥$ miles north of Skykomish, w?ﬁ? {
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fertlery srkese which he litholepically

identiiied with the Swauk Termatien,

Shis wnlt which he Shoucht were coulvalent to the
grencdierite,

In the Inder ores; impe istely te the novthvent, Veover

whed 8 thin (200 reet) sedimentary units the Howspd

e Antervean spo

arkpse, This unit teloe volesnic sdmiztures
may e port of the Bweuk formation,

rivenment of g ¢ envivenment in

0

hijeh the Swesuk sediments were deposited wen initislly intors

pyetad r il % Loter vorkovs
heve been inclined to laiel them 58 more purely coentinentel,

belng depesited a8 2lluvisl fens snd deltas,

Afbey detuiled pebr

Guraphic snd fleld study of the Suzub

in the Chivesukum Quadrangle,. howevey, ¥illis interpreted thuse

%

&€l cepeouldte T, o deposibed by

.




1,

7

lavge stresms which bulilt coplescent sheets and lenses of
alluvial detritus by lateral shifting of thely courses,”
{(C. L, Willis, 1950, p. 107},

Hany workers have pobed that with the exception of the
basal beds, the Swauk does not relflect the diverse character
of the basement rocks upon which 1t liﬁgc This coupled uwith

the high conbtent of feldspar, the index mineral of reliel,

fi‘%‘

suggests that the Swauk was derived Irom granitic massils of
strong reliel, This reasoning is further supperied by the

evidence Iyom the Hilller-Foss agres, Un the basis of the

e

character and composition of the sediments willis (1950)
infTerred the source ayes to 1lie to the northeast, i,%eg‘%h%
Chelan-Okanogan highlsnds, In acdition to the evidence pre-
sented by ¥illlis, there is evidence in the Hiller-Foss ares to
indicate volcanlc sctivity to the west woE conbemporaneous, Iin
part, with the deposition of the arkoses., This precluces the
possibllity ol the source ares lying to the west, for the bulk
of the Swauk formstion is completely iyvee of volcanie material,
¥illis zupports the ﬁ?@ﬁ%ﬁ@bi& fivst deilined by VWeaver

(1937-1985) that centrsl %gﬁhiagt@ﬁ was part of a brosd, sub-

%i%iﬁgg northuest-scutheast trending coastal plain during
swauk time, This hypothesis was spparently based, a% least in

pert, on the sssumption thet the Swauk formstion and the Pupet
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e cabpie hlitary Leps

ﬁ%ﬁ eay lg BEpcene epoth, %ﬁ@ ?@si&u was
: ably ¢ ls 1 8 0% mth eleveted ebove ser level,
g%%&% Eglég g\a gﬁ*)g&

Latey, howsver, %@a@&r (19:4,1045) vevopnized voleanies
underliying {?} the E@g&%%@ﬁ@&ga He nseoecinted these roeks with
the Metehoslsn (%) voleanics and stretigraphicelly csalsned
them to the Paleccene and lower (Cepsy?) Bocene,

In the central Coscades, iﬁ%@?%&ﬁé%ﬁ sediments and
voleandces of sarlicst ?@é%&%?ﬁ'%@% heve been previously res
porbed by Veaver {19%@3; In the Miller-Foos sres this relutions
ship de spgeln found, This sugsests that the %@ﬁﬁ&?ﬁ limits ol the
Swaul were and are defined vy the presence of a@ﬁ%@ﬁ%ﬁ?ﬁﬁ@é&%
volcanism in western ¥oshington during the lutter part of Busuk
time,

The sbove le further supperted upon sxsminstion of %he

wouslmie avsdrengle to

work of Smith snd Calkins {1906) in the &
the zeuth, These workeps designated s unit %oo o'ten meplented

in the literature}y the Ruches fopmation, ©On the basis af prlepbots

enloal evidense, this unit was concldered by Smith and Coilins %o

be contempersneous with the Sweuk end has spperently been cone
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trending

formation, Smith

cemposed of Intorbedded

¢ iotter @ﬂ baz:

%fé%fiﬁ&yﬁ %&@ﬁﬁi 5 %ﬂﬁdigiﬁ s tere
e ot & extrusiona, The bassls,

, omes An gw@%@iﬁg%ﬁ iﬁﬁﬁ?%gﬁz in the higher beds,

- demivant in the uppermost part of the fermation,
h snd Calkins, lgﬁé; Ps 5}

; 7
iz int
f21
he

vii g, 5%
G

=
&
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cavd to the centact reletionss

hes formetion}s o

rects olrectly on highly metas
% pre-Tord :

e s Lary rocks with meyhes %ﬁﬁﬁﬁ”ﬁf@iﬁ This
#w&%@a% is penerslly covered, however, by t%a ﬁ&@ ?ﬁgﬁliﬁﬁg
& vock thet bearz o pooulisr valatics t5 the Nasohe: 4 1z in
part ﬁ&?ﬁ%&g@f&%ﬁ@%& with 1%, 8o thet o heavy fiﬁﬁ ﬁf Bochess
rhyeilte 1s interbedded with the Noches sandatene and hanalt,
The upper surisce of the Hsches o :%ion, wheye 1% 48 ret in
eontact with the Koshese, 48 sverlsin uneente iy vy the
Keechelus veolcanies, {ﬁ@iﬁﬁ and Calkins, 1906, pe 4),

The conmbination of the é%%%ﬁvgﬁﬁﬁﬁﬁﬁﬁ ~Raches proletions

o

256G contemporapsous voleanlsm te the west sugpesis thet the zcen

@,

during Sweuk time was not @ﬁ%,@f & goastel plain, ut that of =

broad, subsiding teein, having as much zs 2000 feet of pelist,
Such a basin would have bLeen pather slonzate, trending roughly
aorthwest-southesst, and mey have reen open o the ses sb ita

ﬁ&@%ﬁ%%ﬁ@ erd, It would yepres:nt & continental centinuetion of




gl
the northwest tronding structural trough mentioned bWy Bradley
{1950)« 3% would heve beén bounded on the east by granible
reealfs of strong reliet (from whence the arkesle sediments
Qere dérﬁ?e&) and to the southwest by & rtglaa b volcanic
ectivity, cpparently stron&eat furthey aeﬁeh whare oenﬁadershic

amounts of basle und aeddic laves are found 1T§ﬁ?bﬁﬁéam with the

earidost Tertiary artuaeau

Jseurrence end exbe e&@upwang & peatt&aﬁ a&s@ntanlly
between the auauk faraatﬁan ané $ﬁ¢Qﬂ&1!18 gvahad&avlta & belt
o volcanic 9a¢kﬁ oatarap trending an&%hweas through the central
part of the nﬁﬁ#ﬁﬁ araa, Theee rocke were wefer#cé to tha
aeeemms am;azﬁs sezs,es by Wo 8 Mtn (;sw,wzs}. mm%
the anurae of thc pmasent inveablgat&an, hﬁw&vwr, fiﬁ:é ralntzent
were seen to ind&easo that these rocks have B muah Gaffer&nt
relationship to th& ear&y Tbrtiury swﬂ&mwncﬁ thxn aa the runks

of the I@ﬂchclua s&rﬁas as defined by Smith end Qelkins fxsaﬁ).
Pov the sbove reason, end se that ne confusion might ar&aw from
& rﬁ%her promiscuous ude of the tarmxﬁéh@haiuug the wribter pro-
poses names oy the two mere or less 4suh1neﬁ wbrtiarw voleanie
unita euhorappsng withia the boundariea of the nsppud aveay the
Tenmple Mountein anﬁeaist snd the Lookout bacaiaa. Thic separaw
tion is erfeated Pr&unrily on the bas&ﬁ of litholegic ﬁ&ffaraaeas.
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Oreek the dilp verles “vom 20 to TO degroes northwerd and the
voleanies appear to he plestered apsinst the north and essty feces
¢! the ridge which 1s largely composed of Btillaguamish
metamorphics,

The structure is &saent&aliy & northrestward dipping
homocline apperently representing the sovtheest limb of & btresd
regionel downwarp. On this bvesis the Tewmple Mountain sndeaite
in inferred to %é-in‘axeesa.er 5000 feet thick,

On the north erd of Meloney Ridye seversl open folds
incorpovate both velcanic and sediwmentary rockea,

The estructure of the Lookout bLreccise epparently conforms
to that of the underlylng Bweuk formetion end is seen to =onform
with that of the Temple Meuntain endepite, Although the tep of
thees brecciar hes been removed by erosion ¢ thickness of st
least 800 feet 4is ovxposed in the vicinity of the Skykemish rire
lookout, '

Timple Meuﬁtain andesite; This unit.zm larpely composed
ol fine-grained, mansive, gray to green, porphyritic andesites,
less ebundent are loecal andesitic breccles and intercalated
tuffs, ALl of thess apprar to thin esstward where they become
1nt@rmaléte@ with the earkos«s of the Swauk formetion &t Maloney

C‘mk.
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In & typical hand specimen the maszive andesites arve
green in color and ususlly porphyritic, having phenocrysis of
feldspar up to ten millimeters in length, Under the milcroscope
these rocks are seen (o bhe composed ol phenocrysts of calcie

endesine or labradorite and supite with minor amounts of
orthoclaac, all lying in & fine matriz of quartsz, feldapay and
@%fie%g ?ﬁé phenoerysts are usually subhedral to anhedrsl and
often largely altered be cpidobts and sericiite, Tuinning is
ususlly obscured due to alteration, Dicpside often formn a

portion of

the pyrorene copd

ent of the rock and small smounts

of megnetite are present inm all the sections studied by the
wrlter, Flow structures sre often observed in thin section but
never ia’@atgrsﬁ, (Fizure 13),

Several specimens studied by the writer are composed of
plzpioclase and sugite crystsls in 2 metriz of Gevitriried glasn,
Cther specimens appesr to conzist entirely of andesitic Iragments
in & tuffacecus matrix, (Filgure 1),

Lookout breccisss This unit consicts of tuffs and
breccias which mey be, in part, water lsid¢, and thin, rather

~1

s
P
@

iresh leooking ande

reddishebrosn to grey,

2,

flows, In outerop the brececiss are

the largest Iragments being about 4 inch

long and consisting of sandstone, shals and voleanic debris, or
quartz and small plagiocclass f@lig&ﬁi se-andesine ) laths in &
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Temple Mounteln sndegite, Fhotomicrosreph of specimen

baken slong ¢ left bvenk tributary ol Maloney Greek
south of Skykemibh, (X nicols),

aLvoul lé

wiles
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Temple Mountain andepite, Protomicrogreph of specimen
taken along the Miller Biver roe the eaat base of Temple
Mountain, (X nicels).

L



butfacecus op aryptéeryﬁtalline matriz, (Plgure 15),
Intercalated with these brocelas are several 2lows of
greentish endesite not unlile She rooks deserlbved as Tenple Moune
tain andesite conaieting of plagloclase and auglte with minér
aniéntﬁ of quarfz and orthoclase, The llows are several tens o
Peal eaeh In thickness and are vesicular at their tops, Thc
vasicles are orten fllled with argillececus matezdal O sucondury
silica, Although thése rocks are frosh iooking in outcrop
mleroseople eraminetlon shows considersble slteration of the
feldapars to sericite, The pPlegioclape and sugite pheonerysts
lle in a very Cine greined ground wmasc conslebing of the sbove

minerale, guarte and rether well-developed mepnetite cryetaln,

Relet

endesdties The Temple Nountain anaeaito

ie inferred to lle unconformebly on the Stillspuamich series,

On the esst and north slopes of the ridye sepereting Goat Puosin

and Kimball Creek the volcenics strike norhh T0-80 west and dip
very steeply north so thet they eppesr to Le plastersd apainst

the slde of the rdd;e, In contrast, the underdying metamorphic
rocks atrika‘norbh~s@ﬁth and stend vertical, A pimdler relationship
e inferred from the cutorcpe in the beds oo Honey end Kimbell
creeks,

In the vieinity o Miloney Oreek scme interestiiy and
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Flgure 15

Lockout breccla., Photomicrograph of specimen taken
from the northwest spur of Maloney Ridge. (X nicols).
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somewhat confusing relationships are to be seen between the
volcanics and the Swauk formatlon., These relations are fairly

well exposed in the vicinity of the Skykomlsh lookout road

and' in the cahycns of Maloney Creek and its® tributaries, (Fig-“

ure 16). The structure in this viecinity consists of open folads
of smell magnituae which appesr to dle cut as one goes down in

the seétion. In some plsces shales and sancstones appear to

be intercalated with thin andesite flows and tufiaceous sediments,

The sediments immedistely underlying a rlow are seen to be dise
turbed and baked, In other localities a confusing mixﬁure of
sedimentary and volcanic debris may be observed in a single out-
crop. (Figure 17). Often it is d¢ifficult to apply & field
name to any of these rocks, they are so intimately mixed, Sedi-
mentary and volcanic units sre incorporated in the same fblﬂs in
this area and are cut by later dikes which may be feeders of
the andesites found in the Lookout breccizs. On the geologic
map, the Swauk-Temple Mountain contact is arbltrarily placed due
to the scale of the mapping and the dirfficulties involved in
tracing the contact which is concealed, for ﬁhe most part, by
s80ll cover and vegetation, This contact was ndl observed by the
writer in the valley of the Foss West Fork for the latter reason,
The relations between the Temple Mountain andesite anc

the Snogualmie granodiorite were ohserved along MHoney Creek, the
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Figure 16

Photograph taken along Skykomish lookout road showing
Swauk arkoses and shales (left), siil (7) of endesitic comp=
osition (eenter) and heterogeneous mixture of sedimentary snd
volesnic debris (right). Csmera is pointing along strike of beds,



6

Figure 17

Swauk Temple Mountain andesite, FPhotomicrograph of
specimen taken along & left bank tributary of Mzloney Creek, 1%
miles scuth of Skykomish. Specimen contains admixtures of sedimen-
tary and volcanic debris (plane light).
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lower slopse of the north end of Haloney Ridge, on the crest
of Maloney Hidge south of Wernecks Lakes snd st the base of
the cliiis northwest of Trout lake, In most cases this
contact ls completely gradational, One mey walk up the bed
of Honey Q?@%% ol southwerd along the erest of Haleney Bidge

and pass Ifrom greenishegray andesibes through 28 serise of hiydrothe

and inte “typicsl® Snocusimie grance

%?ﬁgilg ey
dlorite, The line of demerksatlon betwsen them is pups 1y arbitrary
in thess cages,

In specimens teken near the grancdiorite-andesite contsect
in Beoney Creck the effeet of the smplacement of the g?&ﬁ%ﬁi&fi%@
has been &n alterstion of the feldspars %o sericite, the sppeare
ance of cpldote and chlorite ss slteration products of the foldee
pars ané marics and the development of radial gquariz porphro-
blasts, Jome éi@@%iéé has slso been developed,

%@ﬁu the Skykomlsh lockout vosd & short distasnce irom
its' lower end, 2z brecois consis ting of sngeler fragments in =

sranltlc metrls was observed by the weiter in several outerops,

ﬁ?«"

The cowplete velatlonship of this breceds to the volcanies and
the grancdiorite was nob sesyn dus o ?m@%%g%iggg put 4t definitely
1ies dn the vicinity of ths contsot between the tuo unite A

similay Lrocels was seen on the west sids of Helensy Ridee in

Mv

the vicinity of the same contaot,
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Lockout breccisst On the northwest spur of Maloney
Ridge thé Lookeut breceias conformsbly overlie the Temple
Mountain sndesite and may ectuaslly be part (the top member)
of 1%, _Tbr%ha pant, however, these trecclass overiie the shales
and arkoreas of the Swauk ‘ormation, and although this contact
was not‘aten by the writer, the dip &nd strike of the flows and
Lreceias compare faverably with those of thg’un&@riying sediments,
The contact is therefore inlerréd to be essentially conformable,
The asediments below the Lookoub breccias on the northeast side
of SQbieakilﬂuuntain are aeupxdtéxy free of volesnic mdmiztures,
This loeality is about on: mile east or‘th& Meloney Creek valloey
where the uﬁd&m@ntn and voleanies (Temple ubunﬁain) a¥e wesn
interclaltad,
Coprelation snd spet The evidence presented above, and
that presented in the éiaeﬁaminﬂ ¢ the Bwauk lormation, suy usts
that the deposition of thase voleanien was, in gart, conitem-
poransous with the deposition of the upper part of the Sweuk snd
continued past the end of Swauk time, én the basis of the age
determinations of the Swauk formetion thes: volssnics are ine
ferred to Lo of Faleocene and pessibly of early Eﬁéén& age
{the two torms ave not weced aynonymously), They certainly
repreasnt a hore or less continuous period of voleanie sctivity,

Northwest o7 the Miller-Foss ares, ¥Weaver (1912) has




&7
neted the best Index andesitic sevies whieh he describes
thuslys

The vocks composing this formatlon consist of a complex mass

6f intercalated layers of fine grained sndesitic breceias,
conplomerates and badly altered lavas, The total thickness, . .
is Detween 2500 and 3000 fee$, The rocks are gray, but often
heve a greenish tint. . . beds are found to contain frasments

of guertzite and granite, indicating their partial scdimen-

tary orlgine o o o The members of this series grade into esch
other, but the lsrger psrt of the formatlon is composed of
sundesitic lava, (¥eaver, 1912, p., 45)

L
‘?‘«

From Yesverls description the west Index and »%iii@ serics
gounds much like the veleanics in the Hillsr-Foss sres, Horeover,
the trend of the outerop belt of the Temple Mountain sndesite 1s
toward the vicinlty of the outerop belt of the Yest Index geries,
Por the asbove reasons, the writer tentative zly corvelates the

two units, The West Index serdes dips to the southwest and is

in contect with snd bounded on the east by & narrow belt of meta-

morphics, These relstionships are exzctly the reverse for the
¥

Temple Mounbtain andesite pugpesting that the twe volesnic units
cuberop in complimentary positions on the limbs of 2 positive
northwast trendineg structure

Four miles west of the Miller-Foss ares in the latitude
of Goat Basin, Bethel {(1951) has mapped a group of sndesitic Lo
rhyolitic volcanics grading into water-1lszid tuffs which are

interbedded uith the {2 2135@& Tormation,. He conpidered thess

*w

rocks to be of Cretaceous te Paleocene age, Labey evidencs
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(banner, 1955, oral comsuniecation) indieates that the Calligen
belongs tb the upper Jurassic or éarli&st Gvetloeoﬁs, theyefore
the aasociited voleanics belong to & time considerably carlier
than theao_in the uixlérurpsa ares,

The early Tertisry sedimentary-volesnic relations seen
by Smith end Celkine (1906) in the Snoguelmie quadrangle
have been partly reviewed in the discussion of the Sweuk forms-
tion, The Kechess rhyolite end other volcandes sssociated with
the Naches formation pess unconformably beneath the Keechelus
series and the Yekime beselt. Regerding his episode of sedie
mentary deposition end volcenism, Smith snd Cellins (1906) saids

The episode of eruptions which the Kachess rhyolite repre-
sents began &t some time near the middle of the epoeh in
which the Naches end Swauk formetions were deposited, It
continued during the latter half of the , , . épech and for
‘some time after 1ts® close, o o . (p. 5)

On the besis of relotions with the Swauk lformation, the
uriter refers the volesnics 15 the Miller-Foss sres to this same
period of volcanie setivity end notlta Keechelus time !s‘ﬁtt fore
merly suppdséd.

These rocks may be equivalent to the eerly Tertisry vol-
cenics of western Weshington referred by Weaver (1944,1945) to
the Metchosin (?) voleemics, It should be noted, however, that
veleanic rocks are associated with sediments in western Washington

thoughout mueh of Tertiary time, therelope any correlation between
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. STUART GRAROL
- e N

curence ond extent: Une of the most Imporiant of the
Caseade granitic messes cuberops i & wedge-sheped belt in the
northessiern corner of the mopped srea, It oubcrops ﬁi%%ﬁ%&%ﬁiﬁ
with the Chlwaukum sechiet slong the Great Norihern right of way

5

from the nerth end of Tongs Ridge ecstward to Bawyer Uresk, sast

of which 1t forme the entire terrain. Tt poy 8130 be seen in zeve

long %he Tye HRlver nobsbly 8t Alpine Falle near U, 8,

gral pleces

hichuway #2,
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Althowih the Mount Stuart‘araﬁeﬁlar&tﬁ subes only & corpar
of the ﬁapp@d sres 1t-i&*vary.ﬁxteﬁ51Vg to the sast and southeast
in the Mount Stuart and Chiwsukum quadpangles,

 Desgriptiont - In this svea the Mount Stuart prence

dlorite is a very coerse-grained rock; the minersl constituents
ere casily neen megsscoploally, the rock bedng compos:d of feld-
spar, quartsz and blotite, the latter ccourring in rlskes up to
¥ inch 4v width, Under the micrescope the vock s seen o he
compored of well over 50 percent soda plagloclase (olipoclass)
gnd PO to 30 percent guartz, the rena&hdea being made up of
orthoelase, blotlte pluc smell smounbe of sreen hornblende,
The feldspars are ususlly turbid and badly ‘ractuved seross the
tuinning planes aéa the quartz grains show somowhat unduleting
extinction, . (Figure 18), ' |

The outeropr sre gensvally li ht gray in volor and pre-
sent & rough westhering surlfuce due to the weatheriny o the
biotits gnd feldspar grﬁiné and the resulting profrusion ¢ the

quarts grains,
Belgkionas The reletionship of the Mount Stuart ;raroiio-

rite to the Chivwaukum schist ie vlesrly seen alony the Ureat
Northern »i,ht of way ¢rom the north end of Torgs n&deﬁ to
Carrell Creek, Here discordant messes of granoilorite ars in

sharp, burned, intrunive contsot with the schiet, Aecid dlkes




Figure 18

Mount Stuart granodiorite, Photomicrograph of specimen
taken along Great Northern right of way a few hundred feet east
of Sawyer Creek, {(X.nicols).
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apsoclated with the Mount Stusrt cut the Chiwaukum schint in
ﬁhia vicindity. The centact metamérph&a effects have previously
been discussed in connection with the achiat.

Ho Mount Stuart dikes are seen to cut the Sweuk for
mation although bhsy_are gear zmtﬁiﬁg the neprvy schist, MNoree
over, the origin of the boulders cccureing in the eeﬁglomeratem.
at Cerroll Craek (near th: bese of the Sﬁauk) is aonfiéenbiy
tekan to bte the (renodlorite eutcropping immedistely to the
zast, The sctunl contact between the two unibe was not seen Ly
the writer,

Iupher (1044) strongly doubted the pre-Swauk aye of this
grancdiorite mayingt

e » « bBhe Sweuk sandstones, , . are metemorphosed, grenitired
and aleo cut by acddic dikes, thus showing & stronger sugsene
tion o an 1ntrus*ve coptact then a depositional one, Cere
tain scidic dikes of the type rererred by (G, O, ) Smith to
the Mount Stuvart eplsode are known to be intrusive in the
Sueuk formetion, (R, L. Luphsy, 1944, p, 6),

In the srea in which Lupher dlegcussed thes: relaticns
the Suauk and Mount Stuart arve sepersted by & 2 te 3 mile wide
belt of ultrebasic rosks, and sre not (aa he notsod) in contact,
' Moreover, there 1s reason %o belicve that the aikes referred by
Smith (1904) to ﬁh& Hount Stusrt eplrode are assosiated with the
later Snoguslmie pranediorite, '

Although the evidence from the Mill.r-Foss ayse 1z not

conelusive 1t strongly »ug.ests thet the contect Letwren the




,

et Sine




ne (Prats) termed Tye soda granite, bub noted that the twe

Index prenos

spestedly in the literduve, connet he

ibed by ¥eaver (1912) the Index grensiice
te was thought to be pre<Teriiar ¥ In spe, %ﬁ% reacent conversie

with the 7is2ld pelstions &7 this mous

© that 1% may belong o the Teptiary,

Hode of ementt In the Miller-Foss ares fileld

?%%%%2%%% indicate that the Mount Sbtuart grencdicyite i
intru &% It should be reslized, however, thet this conclusion

only a few outerops in s limited sres snd certainly

doee 1ot necesserlly hold true fer the entivs masEs,
A few Hiles %o the cast of the mapped svee Oles (1951)

has postulated a mebesomatic origin forthe grenedioritic

slong the lower Tye River, Alony Ue &, hipghway #2, cast of the

eres widespread migmititic zomes spe seen where all gredation:

between Chiweukum schist and greneciorite mey be round,
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Puture mapping of these rocks end more detalled petro-
graphic studies may well show thet the Mount Stuart granodlorite

may owe 1ts? great areal extent to hobh'ggnaouﬁ'ané metasomstic

processes,

Ooour ; xtenty Ocoupying the scuthwesters third
of the area mapped during this investigetion the Snogualmie
gvénodaniita is one of the moot extensive granitic masses in the
| Gasoade MNountains, It has been nappeﬁ:us'fnr gouth as the
Mount Resnier ares (Coombs, 1936) and its' sssoclated dikes
have been recognived as far north as the Monte Cristo yegion
(Spure, 1900).

The best cutorops in the Miller-Foss ares mey be seen
along the Miller West Pork, in Goat and Goney basing and in the
vieinity éf Trout, Halachite and Copper lakes. It tﬁrns the
rugged umm of Lennox Mountain, Cascade Mountain and the
southern part of Maloney Ridge,

The grencdiorite is seen to nxtén@ southward beyond the
headwﬁtern of the Foss and Miller rivers snd northward scross
the Skykomish swutb Fork to the uigh auuntvy west of the Beckley
ntvar. It also aane&nuaa wegtward into the Sultan quadrangle
where it has been mepped by Bothel (1951).,
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The 3n#§ﬁhlﬂ&e granodiopite forms impressive

al&fta.'féétcruys are generally gray in ovlor and can easily be
mistaken for dwauk arkose 8t 8 distance, ‘Jaintang is always
well develgped in several diveetiung, the result being many
overhanging cliffs and the 9ra&uat1§n aﬁlgrsat guantitien of
f&lus;. : | | ‘

?urhéya the most striking reature of this granitic mass
16 its'apperent homogeneity in compositien. With the exceptien
of the berder phases thé 1&%&&1&@3-ﬂu&varaélly‘ancaunvexaﬁ‘invﬁhe
Miller-Poss area 1s & med lum-grained, blaph and white holoerystes
1line raak gémpdaoﬂ of 60 to TO pevcent plagioslase (&ﬂdaﬁaue}
and 10 0 15 percent quartz, with orthoclasse and bistite being

f]i"é primery constitusnts, (Pigure 19). Traces of both
hornblénae and magnetite are unn#lky faund. The mafics often
oecur in nnnxi ulgsters'aithaugh individual crystals are dissemine
ated throughout the rock, The granedlorite is nearly always
fresh looking and rapely is alteration seen in any of the mineral
constituents, '

Aplite dikes up %o one foot in width often cut the
gronodiorite, but aplitic bodles of the type mapped by W, 5.
Smith {1915) were not seen by the writer,

| Two important depsrtures Cvom this apparent homogeneity
are seen neay the borders of the mass, hlong Money COreek, Just
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Pigure 19

Snogualmie grenodiorite, Photomicrogreph of specimen
taken from Qoney Basin, This is Che typical lithology ror this
unit in the mapped srea, (X nicols).
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west of the entrance %o Geet Béainhhare-autaﬂaps & lithology
identifled wy the wrlter us granite porphyry, (Figure 20).
This rock 18 composed of erthoclsse and plegioclase pheoncrysts
in mowe or less equal numbers, lying in & greund mass of quarte
and raiﬁapar, Mafics make up less than 5 percent of the rock
and a.tr#ea of magnetite 18 also seen,

A more common border phese is notlceably fineregrailned
and viehey in mafic. constituents, mainly hawnhlanae, then the
*typleal®™ litholosys It alec hes & higher content of potash
xeldapar. This rock is greenishegrey in color and occcesicnally
hes orthoclase phenocrysts wp to 5 millimevers long in it, The
pzagiuclgae~xs endesine, oecurring in smell cuhedral laths,
(Figure 21),

Although these veriations weve noted by the writer neay
the berders of the mess, the Snogualmie grenodlorite in this
ares is, for the-mﬁut pert, of the first lithology described,

ag;gg;gggg The only uhawp contact observed by the
wr;tar invelving the gznnadﬁgritm is appareatlw & fault contact
between it and the Etillaguanaah aur&ea. This 13 axposcé along
the south side of tho Honey ercsk valley 5uat east of the one
trance to Geat B&aiﬁ. Danner (orni communication) howsver, has
observed this contact %o be intrusive to the north,

The relationship of the grancdiorite to the Tartiasry
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Figur

¥

Snogualimie granodiorite -

pecimen taken from the
o Gost Eesin,

£

graph of s
entrance %




Fipure 21

sSnogualmie granodiorite « fine-prained border phéve,
Photomlcrograph of specimen taken from outerop § mile from
bottom of Skykomish lookout read, (X nicols),
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- voloanics and Swauk formation is one of complete gradation,
The primsry effects of.ﬁha-ampxaaemenﬁ;af the grenodiorite into
these unite hes been a hydrothermal nlteration of the feldspars
end mefice to sericite, epidote end chlerite, snd the reory=
stallization of quartz, One may paes from grenodiorite into
voleanics or sandstone without eruasigg any def;nee contact,
It appears that no appreciable chemical change was fﬂat&!ﬁﬁ in
the vrenexistiné rocks by the emplecement of the Snoqualmie
mass, The effect ds one of hydrothermsl alterstion,

About § mile aéuth or the town of Skykemish snd slong
the Jookout acéess road a breccia was encountered by the
writer in the viednity o7 the grancdiorite-velcenic eontaeh;
This breceis consists of angular blulshegreen Cragments of ah—
deﬂit&c conposition up te three inches acyous, lying in @
granodioritic metridx, The contect between the fragments and the
matrix is net sharp and preojections of the matyix are rfound in
some of the fragments. Porphroblaste of potash reldspar have alse
been developed within some of the fragments, (Figure 22),

A simidar type of bﬁeaéia waﬁ found in one outerop on the
west side of,uhianur Ridge about a m&lx-wﬁsu'ar'ﬂornﬁeki Lakes,
The erigin of theéé brecoies may be due Yo processes similer te
those discussed by (ioodspeed and Coombs (1937) with regerd to

the Eeechelus meries, but move outerops uauid need be found and
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Figure 22

énoguslmlie granodiorite~treceis,

mile south of Skykomish,

Fhotomicrogreph ofF

ron Snogualmie grenodiorite~-Temple Mountaln ande

(X nicols),

2

(=]
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the lake to the west failed o preduce

?viv

neulders mmy heve svigineted, About §

- Take bpeil the wriley ans

i whickh peds

& migmititis border gone €r 2

sransdiorite snd velnanies, but the

these exposures 25 bon

lder talus or

b search was sles condusted elong the bese of

telup wps obsevved, In 21l

the 4psgs above vhieh wers
impoasible for the writer to scale alone,
On the southeast rlenk of Bala Begle the centect beiwsen

grencdlierite snd the Swauk Tormetion, slthewsh

better delined then any of those %o the nerth is rev from sherp,

nebdoeably well indursted and dombrheld vee

seversl bundeed feet in widih pesaing

g

gredetionslly into the pransdiorits,

4 pre: The Snogusimie grencdiorite was




Sedth and Calkins {1006} in the
B the besds of 1%zt intrue

give relet

of Hlosene 2ge, ts® spe was censldered ss lmte Wissen
posteliccene, The spe determinstions of the fuve pnd Heechelus
have since been questioned by many vorkers, BRecenbly, after o
more detelled study of the rvelsticnehipe 1v the Snecovelmie Pass
gres, Foster {1955) hae sroip §§§ §ﬁ Focene {probebly upper EBocens)
age o the Cuye Yoermetion :?iﬁﬁf*ﬁﬁﬁﬁﬁ on prlecbotanicsl ovie

gence, Bug hat the base of the Kesshelus may ke ss old as Eccene

gnd that the Sncopslinie prenodiorite 1o probebly  Focens op

The fSnequalmie pravodiorite iz the youngest unit owete

a ayes, The nert younseost unite sre
the eerly Tevblsey velseniosn. On #his basis the saplacenent of
the grenediorite way be concldered Eocepe of later,

The wrliter has trased the fooqunlmie granodiorite from
the %ﬂl&@ﬁ“ c8p ares southwerd to within two miles of the Qkyw
kemleheinoousinle susdrangle bopder, W, 9, Smith §l§1§} BEpped
it te this boundary, Acgerding to the mep of Swith and Celikins
{1908) 1t i continvously expored from this bhoundary te the type
syse pesy Snoguslimie ?ﬁgm,

The lack &f evidence Yoy nagns
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: zéolopic histvery of the Usscade Henpe san

obviously not be deeiphered (rom sn sres 23 smell ap thet mapped
during this invesbizatieon, Considersble 7ield sbtudy will be

reguived bo selve the sany problems which have becoue apparent

P

with repard to the ”%$§§fiﬂ framewerl of these mountains, L5 2
result of this investipsation, however, the writer bss resshed the
follouins conslusionsg
1, There is no evidence %o indloste thet the Chiwaukum
schict is older than the Stillsguamish series, The
tue units are not in ocontect snd sre larpely of dife
feyent litheleglen, thus the degvee of petonorphism
seems to be a pather unsstisfactory basis fer the
det %?@iﬁﬁ%i@ﬁ of their relative sges, The Chivavkum
sehist is pre<llount Stuart iz age,

The problem of the age of the Stillessusmish sepies is

i
#

somevhat stalemnted, The eviderce preszented by ¥, 2.

Smith (1D16) sor an Grdoviaien sge of these rocks cannot

be checked, The evidence pressnted by Danner {orsl

mication) indicates & Permian sze, The bedvock

o

relstions in the HillersFoss syes only indiecsie these
rocks 6 e pre-Teritisry.

3., The rocks mapped by ¥, 5, Smith {1915, 1916) &s Tye soda




grenlte gre part of the Hount Stusyi granodicoyise

mass, The term Tye sods pranite chouls therefers Le

e

4iscagced in favour of the sarlier and meve sstablished
nomEnelature,

The Hount Stuart prempdierite is post Chiwaulum schist
sni pre<Swauk in age, indlcebing 1ts? sge sn pree

Tertlary ss originelly stated by George Otiz Smiih

{1904},

5. The upper part of the Swsuk formetien iz intercelatesn

Te

with velcaniec rocks, UFestward, the velsanilcs spparently
replice strativraphicslly the ﬁg@%ﬁ perd of the Swauk
formotien, Some ef these volesnies, however, lile

essentially conformable on the Sweuk, sugzesting that
volesnle sotivity %o the west HES, in pert, contenps
srancous with the closing stages o7 Swauk depositilon
and persisted after the end of Swauk tine,

feet thiesk in

The Swauk fermation is at leest 10,000
the HillereFoms apen, & figure considerebly greater then

p

W} ter the type sves ov

i
D

b
i
ey
1
W
=
ﬁ;:
i
@
e
%
o
R
ft

by ¥, 8, Smith {1916} for the Bhvkemish Basin,
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dusuk~voleanie relstions indisoste Ehat the voleanle roobks

catereopping in the Miller-Fosz ares are of an earlier Boe

than previously thought, and sare not correlstabls with
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8. The Bnoqualmie gronsdiorite is definitsly yeuncey than

i3

it

the Swauk Tormetion end the volesnle roecks in the
$iller-Pous aves, Judging frowm the thickress snd
egttitude of the sediments and veleanics, they would have
covered moet of this sres had it net been for the ene

plocement of the Snogualmie pranodiowite,

Deoldphering the pre~Teviileyry geologic hister
Filler-Foss avea is somewhs? confused by the lsek of dats ine
dleating the rvelative spges of the Stillepuswmish series and

Chivavioom schist, 42% ig further complicated by the eonfliet af

dates regayéing the position of the 3%illscusmish series within

Paleozolic time, ﬁﬁwﬁ %gﬁ the evidence indicates that durlins
mest part of the mid to late Permlan, the reglon was charscterizes

=it G

oy B mErine snvironment in which sands, %iﬁ%ﬁ and
&f a&aiiﬁ%&%@%ﬁ moterisl were deposited, Whether the black
shalen, from %géﬁéﬁ came the Chiwaulum schist, were 1aid down
previeus %o the sands snd limes op i@%@§§~ig not knoun, %ﬁ% age
of the motamerphism of these rosks is not known, but mey well be
Hesosein,

The latter part of %ﬁ%@ﬁ%&é time was apparently charace

terized by reglonsl metamorphism and the emplsaement of the Mount




ellowed by

M

Stuart grancdierite and sssoclsted rocks, This wes
& period of erosion exposing the granitic voeoks znd parts of
the metemorphic somplex,
late in the Cretscecus peried s contlnental basin of
subgldence and accumulatlon developsd trending north to northe
o8t aoress the reglon now cocupled by the central Cascads Houne
tains, This besin uses sppevently bounded on the east %g &

granitic hipghlend and later on the & veglon of veolessnis

i
p
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Ret]

ectivity, Acoumulation of Swesulk sediments in this basin may

heve conblnued te sarly Ee time, Lster the sediments and
voleanics deposited in thiz basin were uplifte ﬁ and Polded into =
series of northwest-soubthesst trending brosd werps which was
socompanied by local Jelding of & smaller msgnitude, Subssquent

to &ﬁ%% warplng the Spoguslmie granodlorite was emplaced,

The only evidence in the Millev-Foss arca vegsrding the
events of the lsbter Tertlsry liss in the peomorphis history of the
srea, Frior to the uplift of the Csscads Renge & mature surfsce
! erosion was produced, The cycle of evssion was interruptsd by
the wplift of the Csscade Mountains alons & north-south sxis
probably In late Tertiary time. The youthful topoprsphy resulting
from this uplift was severely modiried by glecisiion during

Plelstocene and recent time,
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