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WASRIHOTON

ImTROSUCTION

FORFOSE OF IBVESTIGAYION

This investigation wes undertaken in an sbtexpt te explain the
testonie snd zenelie relationshipe of eertein silies {guarts] and tale
deposits scourrins in en ares on the Skaplt Hiver near Nerblemount,
Yashington, %o the rock messes of the district, with & view toward
predioting the extent of known deposits and the poasibls loscation of

ather depadiis.

HOaE FoRpoBRED WL

Suring the subuen of 1946, while the writer was szployed by the
Yo Be Buresu of Hines, detelled surface mape of three silios deposits in
this srea were prepered by hiwm as a part of an investigetion of Facifie
FHorthwest pinerel rescurses by the Duresu of Flmes.

After the aves had Lteen selected ss the subjest of this study, e
topozraphie and gevlegie reconvaissance wap was pade. Topography iﬁ

based on & mep prepeved by the Us B, Army Fngivsers from serisl photograph

yvesunnal seance. Dessuss this msy included snly the surface below 1000
faet elovation, mapring abeve that contour was done with Jeulin alilsster,

Brunten eoupass and assrial photegraphs.



4 totel of 42 days was spent in the field during the fell of 1846
and the winter of 1546-47.
Forty-three petrogrephis thin ssotions were studied in the laboratory,

ACERCULEDGEERTS

This egtudy was conducted under the supervision of Professer G. I,
Goosdepeed of the Department of Ueology, University of Washington, whom
the writer wishes %o thenk for the aritical reading of the menusoript
and for valusble suggestions.

The writer ig indebbed to ¥re. Co U. Fﬁ@éff.i?*/ mining enginesr,
e B, Bureau of ¥ines, under whose direction the preliminary surveys of

end for

the silica deposits were made, for sugpesting this investigation
enlightening discussions regarding the geology of the ereas
The mssistance, both in the field end in the laboretory, of Hr. L. ¥,

Waterman, bas been greatly sppreciated.

FREVIOUS WORE I¥ THE ARES

He published revort on this eves exiets. VWilson, Skimmer, and
&melé?/ exavined and enalysed silics samples from the Beoon Creek and
Stoner deposits end Heod aﬁ/ briefly desoribed & deposit on the ?mssaa%ia
property. There sre two unpublished reporite on the Stoner deposit. |

Heconnaissance pertiss, one under I. C. ﬁnxsﬂlﬁf and enother under
e e *» passed this way nearly & half-century ago, but no infor=
mation directly pertaining %o this eree was published in the subsequent
reports.



CORCLUSICES OF THE WRITHER

The silice depoelts are quarts velns, formed pertly by fissure
£illing and partly by replacement of ¢he eouniry rock avted wpon by
hydreothermal solutions, probebly st & moderate depth inm the lithosphers.
Theiy cosurrense is strusturally contrelleds the larper velns are more
or less soncordant with the reglonsl cleavage in the surroundlng eshisty
the smaller veing appser to follow transverse fractures in this sshist,

This view is not in ascoordance with the thsory advensed in %wo
unpublished reports %ﬁa% the Stoner deposil, &% lesst, is a product of
pegmatitie differentiation.

The origin of the talo deposite is obeoures They oscur in the sams
schist ss do the quardz veine, slthough ast in Juxtapositiong s welle
developed sohistosity in the tale parallels that of the sountry rock.
The talo appears %o be in disturhed zones, elther in senes of fauliimg
or near imbtrusive igmeous bodies., 1%t mey have besn derived from the

enelosing sohiet, through the sgency of hydrothermel selutions.




JECGRAINY

LOCATION OF ARE4
The ares under investigation, comprising ebout six square miles,

1ies on both sides of the Skegit River ia Skegit County, Vashingbeny 4%
ie bounded roughly on the northeast by Demmetion Ureek and on the southe
west by Zacen Ureek, both of which are tributery %o the Shegit from the
northwest about midway betwesn the towns of Herblewount and Hevhalem,
Hashiagbon,

A graveled road, whese morthern end 18 at Newhelem, leads to the
mearent somsunily, Parblemount, on State Mighway 17-i. Distanses from
Bacon Cresk by highway sre: lsrblemount, § niles; Rookport, 14 miles;
4. Vermon, 47 silee; ssatﬁlﬂ; 120 nileg.

The Skepit River Rallway, owned and operated by the Uity of Zeatile
Lighting Departwent, passez through the area; at Reolport, this rellrsed

conneebs with the Anassortes-Reskport branch of the Ureat Nerthern Rallway.

THE BRAGIT WoUHTAlEE

The nerthern Cascade Wountains, which extend fros nesr Snoqualinie
Pass %o the internatienel boundary, may bo subdivided; om & physlegraphie
basis, inte three ranges. The esstern y@f%iaa is salled the Ckanogan
Hountainss To the central portien, lying betwasn the Fasayien Biver,
which belenge %o the Columbia dreismage and the Skaglé, which flows iambe
Puget Sound, the name Fozomesn Range hae been glven. The most western of

the three subranges ie knewn as the Skeglt Yeuntaine.
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Faysiegraphy
The azls of the Bkagit Youstalne sirikes northeesterly from the

sein Cassade suszit liss, pesses Just east of . Beker and continues

into British Uolumbla. The ismeylean portion of the rvange 18 aboub 50
miles lonp and about 20 miles wide~-altheugh latersl bounderies ars
largely arbltrery because of the wide extent of rasifylaz foothills,

£ somplez syetem of earrate ridges and pesks, many of which rlss
to about 7500 feet elevation, the Skapld Vountalins sre desply dlssscted
and streopply glaciateds The exleting relief is nser the maxisum possible
in the pressnt Q?@ﬁiﬁﬁ«@yéitgzi Blopes are precipitous, neare-vertical
fuéés baing far from uncommon, Small glasiers flank the hlzber mountaine,

Weet of the maln vange, the Skazits conelst of souewbat lower, broad

timbered ridges, ¥t. Zaker, & dormant Plelstocens volesno, risss nearly
800C fest above these foothills and stands somewhat spart from the wain
poaks of the renge.

The 8kapglt Bliver draine & lorpe portion of this mountein BagE. This
river, which flows gently southward from Cansde in & broad wvalley, on
meoting the Skeglt Vountalns turns slightly west and, in s wild canyon,
eutes through the range; it then veers direotly west and pursues a
lsisurely course to Puzet Souad. The tributariss of the Bhaglt sre, for

the most part, short stresms with stesp grades.

General geoclogy

The geology of & limited arsa such as the Baoon Oresk-Skagit River
distriet sannet be fully understeod without e knowledge of the geslogy
of the veglon or provinse of which 1% iz e pard; for this ressen, ithe

generel and historieal gzeolesy of the Skupit Yountains will be dissussed,




The vange consiste of altered sedimentary and volcanie rooks,
insluding a1l systems from the Carbonmiferous to the Cretaseocus, mostly
mush deformed, and lying on both sides of a central grancéiorite ridge
ot bathelithis properticns, probably mideCenezsic in ege. Smaller inbrue
sive bodise of Jursssiec age may slse bs present.

Soms Feleosenme sedinments cosur in the western fosthills. Smell
inteusives of varying form and semposition represent the wid-lloncieis,
bath preseding and following emplasement of $he bathelithe

Tha Fleletosens lavas of ¥&, Baker and the quaternary glasial and
elivvial deposite complete the geologie column.

The older 1lithologie units are somplexly folded and faulted end
have undergzonme motamorphiss im wverylsg degres. The most striking
structural fssbure in these rocks is & regional cleavage whieh parallsls
¢he wain azie of the vauxe, spproximabely ¥ 20° W,

4ge relations in the Ekmglt Mountaine are not definitsly known,
besauss of the desrth or absence of fossil remains in wost of the strate.
Gorpslation hes besn based lergely on lithelegy, degrse of metamorphism
and structural relatienms, all of which are reslme of inberpretetion.

Historieal geology

The sldest rosks are probably sontained in the Nosomesn seriss whioh
liss on the emstsrn edge of the range, This ssries, in the Skaglt Hous-
tains consists of oherity guertzite and interbsdded phyllites; it is
unfossiliferous and was assignsd by gulygf o the Cerbonifercus on the
basis of lithelogie sisilarity to known Carbonifercus formetions.




The Ohiiliwack series, on the western elde of the range, consisis
of argillites and limestons, and hes been plassd in the Cerbonifercus
o8 the evidence of Penneylvenien fessils found in the linestone. Foselils
from the Pennsylvarien have aleo besn found et Conerete, o2 the lower
Skapit %i?gxazzf

Limestone at Granite Falle, szome 50 xiles teo the southwest of the
Skagit Younbaine, se well as lissatons in the Ceshs Opesk seriss of
British Columbla, wee deposited in late Guadalupe ine of the Ferslaen
yﬁ?iaéazgf

in the late isleosoic, thie reglon wae & soene of depssition of fine
slaetis sediments and limestone inm & rather shallow, quist ses. This ses,

in the form of & long arm which cane dow

o from the aorth, was probably
the lest Faleosoie marine invasion of North America.l8/

4 series of songlomerates, grite, quartzitioc sendstones and shales
aﬁparea%zg'fagrgscgtt the ¥esozoio in the vielaldy of Lt. Dekers JFerther
to the northwest, & thisk series of sehisds, argii%i%&a and gr%énsﬁﬂaﬁs
is valled Hesozolo by %riak&ayoﬁgf Acsording te him, some of the gresn
stones and sohiste are of pyroclestic orizin snd some were derived frem
extrusive ignessus rooks,

A banded granodiorite or granite gusies on the sasterz border of the
bathelith has an older eppearence than the unsltersd grancdicrite aﬁé wae
%sa%a%iwsly placed i the Jursssic by Daly,

in the Nesosolc rocke, the absence of limestone, the preduminsncs of
the é@sfsar sediments, the engularity of the fragsents, the presence of
feldspars=-sll these indicate ra?iély<a§aﬁgiag aonditiens of depositien
in & geesynolinal basin or trough, with the sourse lendmaes nsarby.




Geneiderable velcenianm took place in the Hesozsin, prebably ssantering in
tha Jurassis end perhape cgunacted with the largs Jurassic intrusions
@lsewhere in the Feeific loast sres.

falscaene sediments, consisiing principelly of sandetone with some
shele aend conpglomerate, coour at the westers edge of the %&agi% Hounbaline,
Avaoprding Yo Uriokmay, these rvooks, in some plaves intensely deformed,
were invelved in the orogeny which fermed the renge; he belleves that
sslvages of Palsccene rocks, affected by foldlmg emd Thrust faulting,
show that the mounteln bullding was of pest-Falscoens dats.

Both Orickeay and Dely sugzest that these mountalns were formed as
& phase of the Larenide oregenis revelution in the early Hoosne, with
sompression from the oast folding end overthrustimg toward the west.

Possibly im the ¥iosene the gramodiorite bathelith invaded the
Skagit Hountalns slong the primeipsl axis ef folding, produsing loeal,
often severs deforssiions. In the Flisesne, a gesersl wplift preobably
sesurred, %o which many of the present sanyons are dus.

Buring the Plelstooens a great glaclier in the Skeglt valley flowed
down the stream to Puget Sound; tributary glaciers, some of thes éf large
sise, came in from laterel ssmyoms. On the retrest of the glasiers,
streass in thess mounteine became overloaded with gleeisl a&%&na&,i 
upgraded their ohannels snd afterward out through the msberial ytﬁ%%@g#ly
deposited, leaving high gravel %erraces alongz thelr berders.

The eruptions which formed &, Baker scourred in the Fleistocens,
both befere and after gl&aiaﬁiaaﬁif

fecent ¢time L8 represented by ilamslgnificsnt &lluvial deposite.
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THE BACOW CHREE-SEAGIY RIVER ARZA

This Bacen UreskeDkagit Biver ares i¢ rugged, although aéﬁ 85
precipgitous as the counbry a few miles farther up the Skapgit: The
mountaing rise to aboul 7000 feet slevation on both sides of the river;
however, the ares mapped bas & maxioum relief of 2000 fest and an average
relief of 1000 feste The chial hindranes to prospeeting or geclozie
reconnaicsance ig not the stespness of the slopes, but the almoet luzuple
ant vegetatien which grows upen them.

The Bkagit Blver i¢ here s swifb-flewing, impetucus strees confined
te & rether restricted channel., Hacon Uresk flows in fron the northwest
in & prominent, glasiated valley with & compasratively low gradienty
rapide replace the casoades of shorter %?1%@%&%2%@. Slher stresss in
the aren are steep and shord, torrential durizmg the ralny sesson, often
'éigapgaﬁyiﬁg in the suwmertine,

The sumsers are werm and dry, but sherd. The winters are periods
of wild temperature and soplouvs presipitetien. 4t high altitudes the
snoefall is heavyy at the levsl of the silies and $ale deposits, the snow
on the zround never becomer desp, but 1% may vemals for flve wonths ov
longeve

Good Eimber grows in patohes throughout the area; the remaisder of

the surfese is coversd by stumps, underbrush and scrub timber.
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Flate 2

4 View northesst {upstresn) frox
Bill sbove Silica Cumpe Ghoner
depoelit 18 in right foreground.

8 Lesking south {downstresn)
frox hill abeve 2ilies Cenpy
Bhagit Tale Company bridge
serans plear.

BEAGIT RIVER VALLEY
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PLATE 8

4 Tesbone Ridge seen frum hill above
Stoner deposit. Looking east ueross
the Bkegit River.

B Looking north from Bacon Foint Lookout,
acress west sentral part of mapped sres,

TOPOSRAPHY OF BACON CRERE-SEAGIT RIVER ARBA
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GENZRAL CROLOGY

STRATIGRAPSY

The lithologic unite of the ares will be discusssd in sequencs
sccording to relative age. ¥o evidenos exists o warrant delinite
geologie age aseignments to any of the rosks. Wo exlsiing formationsl

names ¢sn be, and no new names will be, glves to these rockes Bach weok

will be deseribed under a zoneral desoriptive nawe, one which best sesme
%6 £it the bulk of the exposures, although individual cutereps wmay vary

considerably from the norm dencted by the genersl zams.

Quartz-nics schist

The quarte-mlos sohist, the oldest rock inm the ares, varies in
appearsnce from a brown sshistose shale to s blue-blask phiyllitieo schist,
1% appears to have besn derived from sediments by dynamcthersmsl motamorphisn
which has produced the mies as well as the schistose ebructurs. 411 of the
rooks of igneous origin in the arse sre intrusive iambo 1%,

The sehizd ie sempoeed af’%hia# alternating derk end light leninas,
Cleavage surfaces exhibit s miocaceous gheen; these surfases are usually
planar, exespt im parts of the derk phyllitie schist where the layers sve
ptyematioally folded.

Hardness veries greatly; some of the sehist san be pulveriszed with
the fingers, yet other specimens are diffioul% to brsak with & hamver.
in places along fault sones or near quarts veins, the sohist appears %o
be desilicified and the ziocs is selt, greasy and silvery, suggesting elier=
atlen o talo. In one locelity the schist is eslearsous.

%he schistose shales frasbures blookily and only on weathered surfaces

¢ésn the gchistose structure be seen megascopically.




i¢

Under the miercsespe, the lightsr layers ers sesn 4o be simost
pure guartsy the davker layers are usually blotlite, bub siten sericite
with ainor amounts of grephltls malerial Torms the laminee betwesn the
quarts layers. OCcosslonsl scvessory minersls ers sphene, chlorite,
sagnetite; ilwesnite and leucoxens. Guarts usually couprises aboud
30 Yo B0 per cent of the rook, s fact not resdlly spparent in the field,
However, %ﬁé smvunt of miceescus material sosetines markedly incrsasss;
in oms oubercp, the schist is almsst purs bistite.

Cther metemorphosed sedimente of minor thickoess have been mapyed
wlth the schiets fTwo of intersst cvour neer the lacen Ureek silics
deposite U(me is & sshistoss marbls, the other a faldspathic granulite.

She blue=gray te dark blue marble has, by recryebellisation usnder
diffsrsniial stress, acquired & schistose sbructures IY coours inm e layer
ton feet wide, interbedded with the sohiste

The grenmulites is 1igh% gray, compact and herd, fine-grained, end hes
o faint liseation of the darker constituents, The primary mioroscopie

toxture is orystalloblastic. Feldepay porphyreblusis somprise sbout

#luty per cent of %he rook; they are erowdsd with inclusiens which shew

& palimpsest structures Guarts s the next most sbundent wineral, with
biotite, diopuide, chlorite end mapnetite as sccessories, The mica, both
between graine snd as inclueions, is welleallgned, brimging out the blaste-
peammitic modifying texture. This rock was originally e sediment, probably
an impure sandstone, whiech has been feldepathized, peossibly by hydrothermal

solutione,
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FLATE 4

A Guartz-mios schist mear Rainbow talc mimes
contains quartz, biotite, spheme (high relief),
1lmenite and leucexene. Flane light, x17

B Haficefres granodiorite mear Stouner Siliea deposit;
sontains sodie feldspar and quariz. Crossed nicols, x10.

QUARTZ-NICA SCHISY AWD CRANODIORITE
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4 Crystalloblastic feldspathie granulite near Jaccn
Creek slliea depcsit, counteining feldspar, guaris,
biotite, and diopside. Crossed miescls, =l7.

§ Sews sestion is pleme lighd, showisg pelimpsest
strusture representsd by aligeed blotite. xl7.
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Aphibslespyrozens gneles

4n swphibolespyroxsne goeiss is the next youmger reck. It is peobably
& metamerphosed ignsous rock, originally a diorite or quarts diorite.

1% varies greatly in sppesrence from plase o place but is sharesterized
everywhers by the gresn sclor imparted by the ferromaynesien ninerals.
The resk is resistent do westherinz and forms bluffs in whieh chloritized,
gliokensided Joints are somuen.

In one swberop the rosk la fins-grained, derk green and gbruchuralsag;
here 1% sensists mioraseopioslly of about equal amsunts of turbid plagioes
olase {prineipally andesins} and hernblende with subsidiary eusite,
ehlorite, and & little quarts; this componition is that of a quaris
dlorits.

wlsewhere the rook iz greatly altereds A4 nesorystellization baconmes
ware evidert, 1% takes om & coarss-grained sppearsnes, and s sascendsry
Foliation which at first is barsly dlstinsuishable becumes well=developed.
Ths plagicslase sppears ¢o brask down rapidly and then reorystalline;
plagloslane ?é??%??ﬁ%i&%%ﬁ in the move gnelssie specimens are abundent,
the hornblsade aliers %o diepsids, chlorite, setinulite~tremclits,
ehlsritold end magnetite, the First four uniting to give the rock its
greon solor.

he more gnelssie rock, near the sonteot with the gquarts-mion schist,
sonteing mueh euaprts, Thers iz some sierosceple indivabion thet part of
the quartz in the more slbersd rock was derived from the destruction of
the srisinel mizerales howsver, mest of 1% probebly csme from subernal

gouress, possivly from the %

hydrothersal selutions that daposited the

Sacon Ureek quartz veins in the sohiet nearby. Vagey quarts velnlete,




ig

iz places mimeralized with pyrite and chaloepyrite, £111 meny fractures
in the gnelss,

The contact between the gneiszs and the schist has been seen iz bud
ons place, although 1t enm be mepped within ten feet over a iong distancs,
in thie ome pluce the oontaet is shary and plesss of the schist eppear o
be inecluded in the border of the gueiss. Frem the map,; the contast
appoers to be neerly vertiesl. 7he sleavage in the echist stespens nesy
this contast and becemes nearly vertisals

The field relations, the petrographic evidense and the sbundance
of the ferromagnesian scnstituents in the rock, suzgest that the
azphibels-pyroxens gneiss represents a basie igneous rock izbrusive imte
the querts-sioce schist and profoundly altered by beth dynamothersal
metanorphlen end hydrotherssl solutions.

Peridetite
4 derk erystallins rosk, which is apparently sn altered peridetite,
wag Tound im two small bodles mesr the Stener silies deposit, Un fresh
surfeses it has & wazy luster and contsines fﬁﬁiﬂ%ﬁa@ fibrous oy aai@aiaé,
elivesgresn erystals, 4 peculiar festurs of the redebrown weathersd
surfece of thie rook is & plensr strusture indicated by smell, narrow,
parellel, light-eolored ridges, produced by differential woathering,
These ridges are not prominent bub they are spparent, They have a uniforn
attitude which 18 the sawe as the strike

and dip of the achistosity in
the quartzemios echist 200 feet away on the other side of the Stoner
deposite

Elorescopically, the rock consiste maimly of radiating srystals of




ig

anthophyllite embedded in u groundmass of antigorite, serpentine and tale,
Olivine and some augite are less abundant constituents, with magnetite

&8 an ever-present accessory. The olivize has subparallel parting across
all grains, irrespestive of orlenmtationy ¢his probebly eauses She
pesuliar weatharing.

The two bodles are slagularly free of inclusions, even of quarte
velnlebs, Dogpite this, the writer belleves the peridotite way be older
than t&&lgrﬁaméiariﬁﬁ which almest envelops 1%, both because of the
wisro-frecturing purallel to a schistosity which was probebly pre-
granodicrite and the faot that some of the peridotite is found ineide the
Stoner guerts body, intleating thet the guarite doss cut the peridobite,
st lesst omoes Of course, by the latter evidence alens, the peridotile

eould gtill be younper than the gransdiorite.

Crengdisrite

The batholith whieh forme the higher porticas of the mountaias on
botk siles of the Shegit and which ssuds large sille upwerd and outward
inte the gquartg-sisae schist is econposed of a4 medius~grained granodiorite,
consiating of plogieslase, gquards, and winoer bislites Unaltered and freshe
appsaring, 1% forms sensplouvous 3liffs.

In $he few slides astudied, blotide was the only malic in She
grassdiorits, venging from zero %2 as high as 15 per vent of the rocks
Ia soms small sille near the Ruinbow tale mime, the biotite cocasionally
forms rounded oluspe or sszregations up So one=hall lash in dlaneters
Pime 414 net permit determimetion of the mechanism of anplsecesent of these

sille.
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FLATE 6

4 Small, faulted grancdlerite a2ill (bebind
hemmer ) in soft wiosn schist nesr Halmbow
%ale mine. Alluviel terrace in foreground,

B Dislation dike of diorite perphyry sutiing
and displacing quarte veialst in gransdiorite
meer Stonsy eliice depesit.

GRANODICHITE SILL ABD DIORITE BIEE



21

dlong the weed side of the prevedispite £111 whieh paszes sesy the
Stoner silieca deposit the biotite, elways mimer in smeunt, gradually

dlsappesrs, leaving & rock sesposed enti rely of quarts and feldepar.

This malie-free gramcdlorite wae chammel-ssmpled by the Us 8, Sureay

of Yimess 4 partial cheslesl anslysis zave Bi0g, T4e® por send; 4190s,
18491 per cents end %‘égiégg 085 por sents This rock is white, mediuse
grained, equigranvler, herd and scupaed, with no visibls dasre siversle.
Under the mierescops, it is seen Yo cenelst of 25 per cent guarts and

76 por cent feldsper, wilh orthoslese ot least as sbusdant as plagionlase,

This somewbat resembles the "snde-sysuite” deseribed by Smith and @ﬁzﬁmﬁf
and ssoribed by Shem to an exesptionsl kind of differentistion from &
gramitic or grasodioritio magen. In the fleld a pregressive inoresse

in blotite can be traced froe this white reck %o a neormel gransdisyite,

4 prominent lightesslored eliff pear the highwey % the Stomer Eroperty

is the fase of sn almond blotite=Tree grascdiorits bodye

Alluviue
Alluvviue mepped conslists of Hesent sirean silts, ssnds, and grevels

88 well se ram

snts of a welledefined terracs on both sides of the river,
somponed of coerss, %‘éﬁﬁ%ﬁ?ﬂ@iﬁﬁi%ﬁ glucial oubwesh: The teop of this

500 fast closation.

Serrece is shent

SrRIOTIRE

The Bulk of the sres mapped sonsleds of sehist partielly snelesed on
the north and east by the gramodiorite bathelith end intruded by seversl
lerze sills, The schist is apparently of relatively shallow vertissl extent,
lyisg won en irregular surface of gramsdierite. 1% has beens Taulted bud
$ight feolding ie met evident,
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in 19358 o road nearly cns mile long wes bullt to this deposid f?ﬁ&
the Bsoen Creek road of the U. 5, Porest Service and from 1938 to 1941
two o three thousand tons of quarts wers mined. Some of the quarts was
veed in the mapufscture of abrasive stones snd gome was ehipped %o ths
Tacoma smelier for flux., The road hes now beooms inmpaesible dus 4o the
growth of small trees during resent yeers. At the deposié, two storage
bunkers ere in good condition but there ie no mining squipmsnts

Three irrsgular querries or pite have besn sdvanced a shert distance
into the billelide slong the strilke of the veins. Uost of the preoduction
game from the south pite

The Bason Creek deposit consists of several closely-spased, parallel,
relatively thin quarts veins im & sone mbout 600 fest wide and sbout
1200 fest long in the guarise-mica sshist nsar the contact with the amphibole~
pyrozene gneiss. The veing are parallel to the slesavage of the zehist in
which they scours Vels walls ers remarkably linear; ne lensisng g% bulging
is evidents Inclusions of sohist in the veins likewlse have rectilizmsar
&aﬁgéa?iaz end ere parallel to the wells. Although asome velns ¢an be
traced by cutorops, cerrelation of the suboreps is A1f7ioult %ﬁ%@ﬁﬁ& aof
pverburden, the attitude of the walns and disturbsnce by i&g&gliéag’aﬁé
wining.

The largeet veln lies ferthest frop the cantuob between the sahlat
and the gneises In the middle pit this vein (see plate 8) is exposed fop
200 feet along ite dip, whish 1a 85 degrees Yo the southwest, On the
sirike, ¥ 20% W, ¢he veln has been Yreced sheub 1200 feel, The visible
thicknass varies from ten %o 20 Peels Long reoctanpuler strincers of sohist

up o two feet in thioknsss are sharasberistle inmelusions.
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The regional cleevage or schistosity of this vook has controlled
the direction and form of intrusions, espesislily of the large grancdiorite
#1112 and 1t has eleo determined the poeltion aud form of the majer silics
depositae. The reobilimesr boundary of the amphibole-pyrozene gunelss shows
%ﬁ% infliuencs of this sirusture.

- In the three places whers it has Yeen recognised, bedding is %ﬁ?&%i#%

%o sehisbositye Hot only does thle soblistesity or cleavape have & repionsl
strike, ¥ 20-30% ¥, bub alse & Telrly constast 4ip, sverasing about 56°% &3,
That this strustursl fenture is not sonfluned %o the Basen Oreck-Ska-it
River ares iz indloated by the sttitudes of strata at Reckpor: and %a@g§3%§§
10-18 miles to the southwsst, where the preveiling strike i8 ¥ 48-80° %
snd the sip ebout 48% 56, The dip, althoush quite varisble, does net
reverssy therafors, ocsppressed antielinsl folding, suppossdly typleal of
the Skugld dountains, is not charssteristic of thie partiouler distrist.

Baveral subperallsl, high-ansle faults striking sbeut N 26° 2 have
been mappedy in thoss cases where it ssn be detersined, the doem=dropped
blosk is em the esst, Uonsiderables strikesslip faulting hes probably
taken place but ls not easily dleeernible, Faulting ﬁéﬁ predused lecal
senes of softensd end brekenm schist, grading imbe an unconselidated blue
gouge in several places; sudh es in & gﬁi& sut just north of the Helyrls
Wilgen tele sine.

411 the silics depoeite ocour in this sehlet. 7The larger deposits
érs copcordant with the schistority; some of the emaller appesy %o Tollew

Sransveras frachures or even feulin,
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The anphibole-pyrozens gneiss which bounds the quarizesice sohisd
en the southwest hae rather widely-spaced jJeints, aleong many of whish sese

;ing hes tsken plase, producing chleritiszed, slickensided surfeces.

%,

inte pany of these guarts has ocemss the quarts velnlels usually show
gigne of subsecuent shsaring and some pineralisation, The gnelss i
belisved 4o be intrusive inte the sohists, 1o the srea mappeds noe roek
was Pound ilolruding the poeles.

The gravodiorite is unjointed, but near i%s contacts with the quariz-
wion sohist it is ofbern oub by quarts veinlels end, near the Sloner
properiy, By emall dlorits dikes. The grancdiorite sille have besn oug

By trensverse faulting which doss net spyear o ewxtend lute the batholiths
these $ille vary from sne oot to 1000 feet in thickness and pather closely

senform to the clesvaye of the enclosing sehlel, strilking nerthwesierly

and dipdnr E5-70% %o

The larger guaris veins, 81] of which ere in the sehiet, slso follew

dongl schistositys The smaller velsme whiech do not heve this

Phe oldset rosks in the Pacon Ureek-iksegit Biver ares ars ihe pola-
morphosed sediments which gomprise the quarisesiea schiet. - These sedinents
were probably deposited durimy the late Falsospis, poseibly in the Carbone
ifersus.

the schiat is litholesiecslly gimilar to gther setamorphies of late

/
Feleozois age in this provines, such as the Feshastin formmtion of %mi%%,lg
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parts of Daly's Chilliwack ﬁ%?iéﬁgéf’&ﬁé & portien of the leesh Biver
group as desoribed @3~§&iﬁiiﬁﬁ«%§g The smount end charaster of the matas
morphism equal that reported for falsceole pocks of similer consositien
in the sorthern Tescades.
Fo lizestons haw bsen recorded from posterelecsole rooks in the Skegit

Founteins; censequently, the presencs of sohistoss merble interbadded with

this gquartsemios schist ls a further indiestion of pre-tessiole age
fesent work by the Us % Yuresu of Winss indioates that the limestone
bads om Sauk fountaln, about elght mliles eouthwest of lscon Uresk, are &

continuation of the Conerete deposits which are knven %o be of Pennsylvanien

Bges Theee beds striks H on Seuk Hountsin mear Uoskport, they dip
48° s, Gy inberpolating the koows strusture {sgeusing & repions]l strils
and dip) and disvegerding possible repetition of gtrate snd intervening
intrusions, the naximus poesible stretigraphlo geparation bvetwsen the
vennsylvanian deposite and Zacon Uroek mwey be calouleted. 1% vcannot be
greatsyr than 30,000 feet and may be much less. By this assumption, the
Sascon Cresk strate would be stratigraphically lower then the Uonerete beds
snd thersfore would be pre-Fermian,

Lithologio dlesimilarity between this schist and the oldest Lnown
sedimente in the reglion, newsly the Hozomsen geries of UDaly and the (roes
group, Usvonian=ifenneylvenian in age, described by PBolellen, suzpesis an
extromely tentative assigrmment Yo the Usrbondfercus,

The age of the saphibolewpyrosens gnelss iz & problem of interpretations
The sonteot betwesn the ;nelss and the schiet ie reslilinesr and ihe
sohistose plenes mear thiz sontaet ers disterted; therefore, the vsgional
cleavage was apparently walledeveloped at the tlme of the iptrusions

Tvidense that stromg forces, oriented similerly %o these which produced
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the sobisloslty, contined %o act or were renewed after the inbrusicn of
the pneles (quevts dlorite’) is zlven by ths gnelesie structurs in the

siee wnd by the texture and strusturs ol the pearby Fseen Greck cuacks

veine. The gnelesle sbructure parsllels $he wearlyeverticosl cortsest in

sirike, tut dips sbout 40 depross to the soubthwest, thus conforsing ie

P

the

the reglonal dip end ipdicating thet ihe strusturs is secowiery.
fagon Lreel gquarts velne, youeper Lthen the puelee, elss show strans and
shrein effscte which conform %o the pegiennl strusturs. The sstvens

slterstion of the geeles arzues for en old ape, 5% lsast one consl derably

elder thes that of 4he grencdioriis.
4 deting of the gramepdicrite butholith would be pure conjesturs
based upen dhe Ilteraturs. Hewever, 1% 1s believsd Bhet & sbuly of the

tentlog

structure Lu the Deven OroeskeSimglt Biver ures supporis the ¢

that the batholith i3 younger Yhan the mountaing, There Bedding iz

sohist hes besp obsorved 4% parallels the sobistesityy frae this, asd
from s wide eatent of Yhls uniform schisteality, 4% 18 scneluded 2hat this
ghrustore 1e & regionel slesvapge developed by latersl ssesressive Torees

of rezlenal soopse These forces prabably Bwilt dhe Lkeplt Pounbainme.

the grasedieorite silie faithiully follew %h@ #lesvaze, the adpes

si the bathellts aften cub aorsss 1L at a sharp angls, proving that the
gtrusture in the sonlst le grespranodlorits. The slewva;s savaliels %hs
wale azie of the elonsate betholithe: Jfrom these {ield relatione 1% 42
Seferred Whet lhe grazediorite loveded & mounlain rengs slrendy Zermed by
gonpressive srozeals Jorses.

The guarde, w%i%% sute all rooie in the ares exeep® some suell Jleride

dikes, appears to heve forsed over s cousideratle pevied of time. The




quarss istriestely veins snd partislly roplaces the grnise, luvedas the
bordsrs of gravediorite bodies, and forme larger veine in the sshist whieh
follew both the elenveps and later frastupes. Yhe gusrts velos et dasen

Gposk ghow the vetaclastic efiests lnsident ¢e ieraaiion under grest

dirvested strese and woderate temporeture, yot quarts in other deposite
kae merely been frastured by eupth movemente subsequest o fovsetion,
¥he geslogie Bistory of Yhe aves is an interpretation of these fuois,

impure sromsssous sedimente lsid dews in the Zalessois {Carvoniferoust)

wrphosed with the devalopaant

ware later o sf a regional clesvaze, 4

quarts disrite(?) and & pepidotite intruded {Hososnio??) the newesehistoss
=

sedimonte, Orogenic Yoross sontinued %o seb ap Wers redswed aud the
present Chaglt Mountaines were formsd (Uossme?)s Somstime later (Lisesne?)
& granodiorite bathelith invaded €he mountaine &long thelr mejor sxis,

Tersing large sill=like Bodies in +he sehiets Bather lase in the geslegle

Wistory (Tertiary?) hydrothermal sslusisas, Tollswing Fissures and cleavage
planes, sturtsd %o denssld silies as Gueres velaey this sonbinued Jor seme
Shme,

48 the Tkesiv Yeurtaios ress, ths SEagit Diver saintaized idx vight

of way aoross them snd oub down indoe ths rFanss. 1B the Fleistossns &
glasier whish filled ths vallsy of the Skaglt grastly alded sresion in
producing the present topegrenhys The glasisr was nes ives than 1200 Ysad
thick in this erea; glaeisl striadions and srralie boulders havs besn
found at an elevetion of 1200 feeb in 4 suotion whare e base of the

posteglacial terrese 15 about 400 Fest elsvalicne APbsr the gluciep

petrzated this terrace wae forsed; lnter the Fiver ot dows through 8%

and elightly beyond, te ite present lavals
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Eresion, by strosws and frost aelion, is the primary physiographic
agont at work teday in the Skaglt Yountaine. The sehist ercdes easily %o
& fine material wiieh is either carried away or forms soil; the grance
diorite and, %o & lesssy extent, the gnelise, forx barren talus siopes
somposed of sngular blocka often of great sisze. An ensmple of what Dely
Serma 8 “winter-talus ridge” cocours im the nerth central part of the area
whire the position of & large grancdlerite elll le indicated for 2000 feet
by & ridge of bleoky telue, insressing in siue end depth as the olify?

whieh merks the subserisl bepimning ef the eill 18 approached.
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ECONORIC GROLOGY

The first wmining clains im the district were steked en guarts velins
by gold prospectors before the end of the lust senturys The velns wers
found to eentain 1ittle or no gold apd were sbandened, The present clelms

on guarts veins, consieting of ons patented and about & dosen wopet

claime, were located for siliem about twenty yeers agos The three deposite
which have been exploited heve prodused between elzht end ten thousand
tone of quarts.

Talo was firet mined shortly after the turn of the esnlury and tale
mining has coutinued sporsdieally sinee that date, Frem the few available
produstion figures, it is sstimated that aboub fiftesn to twonty thousand
tons of impure Yale have been shipped from thres telc mines. There ave

five patented sud seversl umpatented claims in the ares,

BILICA DEFOSITS

Lesal sustom and comvercial usage demand that the term siliss bs used
in speaking of deposits whieh, althouzh cemposed of quarts, ers valusd fer
thely 810z contents When deposite are mentioned in this report, siliss
ie employed es & zoneral neme; guarts ie used when minmersl or roek deserips
tione are given or inbtended.

Bason Creek depssit

The Facon Cresk depoeit, lyiap hetwsen the olevations of 850 and
1300 feet, in the southwestern pert of the aves, consists of oue elalim,
Doris We. 1, cwned by Mre H. P. Scheel. This is en unpatented elsim
losated i the morth helf of section 21, Ts 86 He, He 11 B ¥. b
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A Ounberep of principsl vein wilh 1
inelusions of guarbzenics sohiete

% cutersy of principal vein, shewisg
gaotion perpendiovisyr to strike,

da00E <

L
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FLATE ®

4 Clesely-spased, parallel veins
" in south pit, separated by
~ talopss sohist,

B Thin, parallel quarts
veins ia north pit.

QUARTZ VEINS AT BACOW CHEEE DEFOBIT




fouthwest of this vein, numersus cuterops of quariz on the stesp
Rillside merk the poslélen of & parallel velwm which has been traced sbous
700 faot, Lotk porik end south of the south ples West of this vein, meap
the suntast with the gnelse, snother velrn has vesn ezposed in the scuth
pit; hie voln is mesrly vertlionl.

In the north 3it, thrae nerrew velns, varying in thickuess fron ene
4o thres Test and separated by soklet lese thae twe fest in thishknees,
keve boss paviislly removed by winiige

The Gacop Ureek querts contelins shadosy blue or derk pgray bands of
vegying width which ars everywhere parallel %o the walls of the velns 1%
fractupse sasily slons threes diatinet plenss, %o readlily alowy one plane
that it forms flat slabs. 7he guarts is white 4o Llulehewhiie, hae &

subvitrecus luster and ie subbranslusents IV bresks with & pesulisr
mﬁiim &¥ poreslepsous sounds

The silics content of the wein escsuds 99 per cent when mo counbey
rook is included in the suspley isdividusl ssmules renge from 96 Yo 59 por
sent Bilpe The ohief fopurities ere slusine snd irop oxides

Galens i¢ found in pluces iz the guarts and wae soried out Jurisg
mininge IV occours in frectured somes and s lator Ghen the guaris.

Year the welle of the veine and ip inclusiens, the sshint is soit
and spparently contelins 1ittle quarts: 1% esparstes pesdily {rom the
guares during siulng. DBetwees twe closely-spaoed velns im the south pit
sush of the schist iw talooss.

Un the borders of the prinsipal velsn and surrpunding inslusione of
the sountry rook, & ®ilkeshite band of feldaper, renging from cnseguarter
inoh %o four lnches think, extends into the veln, making an lrreguler
ﬁ‘@%‘%ﬁﬁ’% with the quarts. Strusturslily, thees bende are part of the veln
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waterial,

Under the wlerossepe, the quards is seen o be extrensly catuclantie,
follewiog Coodspesdts cluesification of quarts as either sclastic or
@3%&$1ﬁ§%i$w§{ s defined end Llivebtrated by %&é%@,ggg’a%%&QZaaigg &
progresaive worphelogleal shanpge in veln cusris, ie & provess of sloroe
breceintien snd simulisnecue vecryetallisation brought about by the
appliention of lucsl dilferentiul étress at sowewhat slevated Semperature
te semplets ssctiovns of the vein slruectures HJelow & cerialn temperaiure,
probably 2007 te E00% 0., eateclasls gives way to purely mechanigal
vreaking or puiverizativn.

ihe Sacon Cresk quaris represents the Flnel etsgs iz cataclsasis,
Almost completely erystalleblastic, the gquaris has rserystaliised in
flattened, slongated grains, averszing 0.85 mm in length, oriented nermal
to the dirsetiom of applied etress. 3train shadowe and wavy extinedion
sre cheracteristle of the original orystals whioh remsing thess are up
o 2 = in lengthe Hany of ths lerger slengete gralss ers glomsroblasts
with several gralne of verying optical orientetion wniting to form one
grain. Zones of more intense cataclasbism, erranged in ez echelon streaks
parsllsl o the plaps of the vein, heve produced & bending in the gquarts
due to lateral veriaticn in grain eiss. This strusture appesrs megascopie
sally in the shadowy gray or blue bande which parallel %he wells of ¢the
valkiie

the feldspar border of the veln is clear, coersse-grained gzagiaaiaés
(mainly eligoclase) which has been sonsiderably fractured. Twin lemellse
are bant and twisted, and mierefauiting hes offeet lewelilas, evern te the

produstion of drag. The foldepar ie not orisnted in any perticular
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& Tebuler, erystalicbleslic ¢
to §zﬁm of the velns OUrossed aﬁﬁﬁi&, :ﬂ&;

8 E&%m& ’Wﬁi&@%ﬁﬁ in prain size %ﬁiﬁ% gﬁ?@%@%#
Bfs Orosesed slecls, il =

FESE CAYACLANTIC
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PLATE 1)

& Wiersfaulied plegioslase in priscipel weln
sear hanglng wall. Crossed nlecle, =10,

§ Originmel gquaris {strain shedows) asd 'r@mﬁazw
iiged i neayr hanging well of prinmeipal
F@ine




4 Flagioslase porphyroblest, shoving sievs
structure, exeluding sies. Io amphibole-
pyromsne gneles. Crossed nicols, 243.

8 Cewplox suarte~feldsser swuleblast in folde
spathizad guaricesien echiet. Uroz
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direction, Galens oceurs mere commenly inm the foldspar thanm in the quarts,
probably because of the grester frecturing in the :‘eiésg@m
The writer's &aﬁergars%ﬁ%i% of these features ie as follows: A hydro=
theraal solution cerryimg ellice under moderate pressure and temperature
(mescthermsl) followed the cleavage of the sohist, which provided the
sapiest passageways, and deposited quarts in the more faversble portions
of each ghannel, GScme of the silice probaebly was derived from the sohist,
an interpretation given by gﬁ&:&ﬁg for the Fother Lode of California. 4s
the guartz deposited, etill under rather slevated temperaturs, it rsasted
with the blotite in the sohliast, end forsed feldepar on the bYorders of the
velnge, The bye-producte of this chemiesl resction are magnesis, iron oxide
end water., The water was added to the solution, the iron ozide and
magnesis remained in the sshisbt. In some cases, sillos sppears ‘%ﬁ? have
sonbined with the magnesia and water %o form & %sloocse schist. During the
{ire of foremtion and coslisng, the velne wore under continuous or inteys
miitent differsntial stress., At the more slevated temporature, this
prodused a&%a&aaﬁgs se the tempsrature fell below thet roguired to produes
sataclasis, mechanical Trachuring took plase, allowliag later solutions de
dapoalt galens here and therss The pesullap frecture sleavage in the
guarés iz dus to the continued wivess durimg the forsation of the wein.
The subhors of Bilies Sande of %&%i&iﬁ%‘%ﬁ&;’g/ gzapined & semple frow
the Baocon Oreek depuslt and reported the following:
Skegzit 7 (Soheel) This compoeite szamples wes taken

from a quarts veln 450 feet sbove Secon Creek (mey be &

sontinuation of that found on the Stoner preperiyvle

Gocagionnlly nodules of sulphides are found which are

bandpicked from the srushed rocks Fulpstonss are made

by edding %he orushed rock to cepent snd then moldipy the

mizbures 4 glass company is using the crushed snd siged
rook ae & glass sand, and seversl foundriss are using 1%
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is encompassed by one of theze slai=zg, presumably Silice %o, 2, iz the
nopthwest quarter of seodion 18, 7, B8 W., 7. 11 8. ¥. Y., babtwasn the
elevatione of 675 and 876 feat.

Eség%éf briefly described ancther depeeit inm thie group of cleims:s

The depoelt sppesre %o be a lens on top of & BI1Y

whick stende 780 feet ebove the velley floers The

lens hes en sversge width of aboud 27 fset, striles

£ 18% B apd dips 78° sasterlys The walls are '

rigassous sledy schiet. Several esall sesms of

sobletose material run through the quarts depesit,

making sording nscessary.
About 2000 tons of quarte were taken from this deposit, lowered by &
trameny %6 & ersll mill near the highwey, where the quarts was ground
for the production of sbrasive stones. A small mdning cemy, the remaine
of whioh are teday known as 811ica fSaxp, was bullt nearby.

The Pressentin depoait on the 8ilfea ¥e. 2 cleim can bs reached
from the road and reilroad by & trall sboud 600 yards longe An old open
out and several prospect holes ars partly caved im and overgrown with
underbrush,

Quartz outorepe in two emall wress sbout 700 yerde sparts In the
asrthern part of the claim %wo velng sutercpy they lie in e soft, poreus,
blue gray to blue=black sekist sud sre eeparatsd by elzht %o den fest of
the serist. If the appavent ettitude, & § 452 ¥ gtrile and a 40° E3 dip,
iz the trus attidude, one veln Lfe 14 feeb thick snd the sther is 28 fast
trniek.

Quterops of gquaris are numerous on the southers part of the alalm,
north of Petiit Creek, but ths strusturs]l fenbtures of the bodies have uod
been debersined. The oubsrops may veprasent ten oF three slogely~spaved,

perallel veins striking northeset and dipping £lstly scutheast.
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PLATE 18

4 Cesrssegrained ‘resseniins querits, showing
insipient enteclestion. Urossed nleols, %10,

B Btomer @aﬂs, wellendvauced setaclestion.
Oroased nlecls, 210,




FLATE 14

gherer a8 moen fron
quarry ﬁ%zu losldug
portimeets

B Top of quarts cuberop, leoking
sortheset soress strike,

STURER BILICA DEPCEIT
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ususl straizn shadowe, are everywhers Lreaklng down and reerystallising
inte grains which everege C.2 mm iz diameter. Less then helf the rock has

reoerystalliized in this manner.

Sasr the walls of the veinm and in the horses, the guartg-sics echist
nae been greatly feldspathised, apparenily at the expense ef the bigtite
whish disappears in seme plases. The feldspathized schist is completaly
erystalloblastic with perphyroblesis of sodie feldsper grovwing iz e

grancblastis quar snd pushing aside the biotite graims which

gtruzgle o rstain their originel alinment {sse plate 14,8)., Coodspesd’s

roblaants or suwulos

s sontion of sompesite perphyroblasts as sither gl
%&a%%%gg i# partioularly sppliesble o this rock, which soptaing pumerons
feldspar glemsrcblaste as well as quarte-feldepar susuleblasts (ees
plats 18}, |

Ysine of cuarbts which appear to slsamnly transecit the sshistosity

are ssen under the miorescops o pertially swrreund origimal blotite grains
without disturbing them, Ocessions]l feldspar orystals ere found in thess
voinlets, which are often dlscontinucus. The texturs is eryetalioblastio.

The feldapsr in the reck frem the hangimg wall is usually sleny and
inaludes nothing but quarts; in specimens of & feldspar-rich posk Telen
from the footwall, the Peldspar iv exivemely turbid and sontsins smell
guarte graine snd sericits.

Hear the banging well, & few biotite graine have bess discoversd

altering to limeani®e which is apparently esvaping slomg wioute fiesurss
in the quaris.

the interprotatien pluced vpen these fisld end gisrsscosie relations

by the writer 121 The granediorite g111 4ntruded the quaris-blictits



FLATE 15

A »erts-—femsg&rmsinist {ex& Zef‘i:} i‘arﬁing by
replacement of guartz-biotite schist.
Crossed niceols, x43.

Composite perphyroblasis in falaéyaihigeé soehist,
Faint palimpsest structure. Crossed nicels, x10.

FELDSPATHIZED QUARTZ-HICA SCHIST
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FLATE 16

A @mgugm‘g%%}ms sumuloblast and felispar
glomereblasts in faiéng@%ﬁsaé sobigt. Crossed
nisola, =43,

B ?@2@%@%}* %@?@%&3‘2’9@1&% ineluding guariz snd
q&mﬁx zlbmereblast in feldepathiszed sohiet,
saell ﬂi\@éi&, =42,
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Table 8 shows the chendeal ﬁﬁ&}y%ﬁ%yaf thirtess senples teben frowm
the Stoner dapeslt by the Us 5. Buresu of Hines. The silise content of
the bedy is high end unifora, aversging 98,8 per vent; veriations in
individusl semples sve probebly dus 4o smuil inolusions of the feld-
epathized and sicoceous schiste. Year the walls the asslyess are high in

megoesie and sluplpa, bearing out this hypothesis.

tirua

ver sents dey basis
susber im feetss 20z Feby  Alf,  Ca0 g0
120 98,0 Se6l 6412 0.05%  0.02
Eéxii} gﬁ%sé {}ﬁ%g ﬁsﬁ% aeﬁ*ﬁ* @&QE%
%0 .2 Ge¥l Ge06 0,088 D01
110 82,7 22 D% D088 0.0l
18,5 | GB.4 $a42 0,02 0.08% 0.01%
18,1 89,1 .41 0,02 D,088 0,018

o

o

3

gey paniles IsT 380 T30 D2 D088 0,018

2048 SHLE Ted Cel? TuliB Da02
a5 SE.0 Ga 0 Cel Gu08% 0,010
18.5 fa.7 e G086 G054 Gs0ils
2E.0 85,3 D20 S.02 G.00s Lialdls
1.9 Di.E Dedl Da50 D088 0,87

L

#hd avy sanples 7-11 98,7 0,88 Del¥ D088 0,11

13 zgtﬁ 5042 Datl Lt Gelihe Dalle
4 1240 Bl Guit Telit Delbe a0

whd ave 18 samples 98.8 De%8 D10 .08 G408

# lwzn than .
#% horizontal thickpses, serpendicular %o striks

4 peport oo the exemingtiosn of & sanple from the Stensr depesit was
published by VWilson, Lhinner, and %@%@%sgﬁf
Skmgit ¢ (Stomer] This composite semple represanis

samples %aken fres ihree flve=foot quartse velns im netaworphie
rocks. The senple conbained 90.8 810y, 0,13 Felip, 0.2 2ls0s
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and 0.2 iznition loss. The pyrometris cone eguivalent
test gave & glassy fusism at 325, letrogrsphic exami-
astion showed 99 per cent guavris with Yrases ol fresh
end turbld feldapav.

48 mined, the guarts is suiteble for the supufasture of awber ;lass

;,

and for many other industrisl uses. method of bemefieletlieon, probably

4/

e of those suggested for silisce sends by Dasher and Halsten~ sight

produse low-irsn silies for the menufacture of hipghegrade glass. Table 4,
foken from Zilics Sends of %&ﬁﬁi%g%%ﬁiﬁg glves the gpesifivations for
g11ive to be used in vericus grades of glass. These reguiresents were

sst up by the American Ueramic Jocleiy.

r 5 b
L i@%

) for cent, dry basis ;
Z?z«i@g &lsls ?&gﬁ‘é Cab=L gl
gﬁﬁ; E E - _BExe

Optiesl 998 B« 0,02 Gel

1

& Flint, tebleusre ‘ 885 (s % D085 Delt
g Flint 880 4.0 G028 e
4 fheet, rolled and §8+5 Geb .08 i
§ pelished window 9540 dels Qa6 Gs5
€ {irean containers S0 Gieb 0.2 Db
7 Lraan Bh.0 440 Tef "
8 Amber sontalssrs 8.0 UeB 10 0.6
g2 F ‘ BE.0 460 i ofs Gl

This dable oripiuslly published in the Bulletin of the imeriean Ueramis
Seclety, volume 2, 1928, pages 182 %o 184,
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the cposssuts ou the nerth side of the nine 1z somposed prinsipally of

grancdiorite boulders. The tale sohist etrikes northwesterly and is mearly
verticnl. South of ihe mine the guarizesice schisgl eulerops.

Asseording to the literature, tale say be formed is any of seversl waye,

it i8¢ componly considered to have been derived frem the alieratisn of basie
izpecus rocks sush ag pyrozenmite or peridotits Ye serpentine and then to

tals. iii%i?@%&%f gtetes Hhat tale iz & produst of the later etages of

pyropstasosaties, but may elss be formed durlng dymemesslamcrphise and

perkeps in part by the actlen of ths deeper groundwaber; he ales notes

that 5, Beinsshenk, in desoribing Ssusirien %als deposits, helds that the
sineral develops by raplacenent of sohiet composed of guarts, chieriils,
ehloriteid end zrephits, aleng its contast with linestone, and belleves
that this ¢varsformetion te dus to wabters follewing the irruption of large

rhad thet Yhe lomg, savrow balis whish iels

finsous bodiss, %%33@%§i/?
forams approxisately parallel o the gepersl trend of the meiphboring rocks
zay suggest derivation by elterstlon frem ssdizentary rocks, but he believes
that such voeks ars probebly intrueive snd that the rook bodies are dikes
rather then streta,

The writer fevers the hypothesis that the tale in the lacon Urashe
£kepit Tiver area bas baen derived in plece from the siteratios and

replevement of the quarts-mlea eschisi, aoted wpen by hydrothermal solution

percolating in localiszed zones of structural weslkvess. 1% is further
suggssted that biotlte, necessary for the formation of feldspar im the

gohist, hus szsin soted g prineipsl rele and hae, by progressive slter-

prossss, ss yobt undetersined, small arsss of

ation, Torssd Wlse iy sl®

sshist have had the quarts resoved, lemving slmest pure blotite. Thie



e

mise may have changed %o chlorite, which thes broke down

inte santhophyle
lite and tals (optically indietingulshable); where the eslutions delng
this work centaived COz, the anthophyllite was seted upoen to preduse fale
wnd enberite. The end products of this posaibie gsoousnow would Yhue be
tale with miner smounts of eskerits. This reletion ccours in the wmest
Bighly sltersd parts of the tele depusite, although it well may be the

posult of sums other chelp of resolfone end albterstions,
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