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The wrlter srpressas e.pprsoiatr.on to lilrr Davf,d. 0.

Coohran, who not o&Iy $uggpstts* ths srsa to hs m,epped" nu0

6ev€ oonstruottve srltialem flurtn6 tht prepsratton of tht
Era.rru&6rlpt, hut Lout hls pergos&l vshlale f,sr us; iE thq

fX.eI-iL.

fo Dr. Ifg $, J'LlLi$otrr llrr tr)avt& Jr. Sostwtekr en{L tha

sthsr memnbere of tha faculty tsbo rse.fl tha uaanuserlpt a&fi

off,ere& trelptirl BuSBBsttoas, tho wrtrtsr ls &rettsf,ul'*

Slsousslona with b'Irr Hell oI. S{alpasy sJI& *rir,; $re[k Hr

BLalr, lriho lyers conourrcntly frapplag edJaoont &reatt

provsil, helSrfirl.
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I"tst of, I'lguroo

3'lgrrc Fsgc

}r rllow of mappe{L arca f;mrs, X"sno htountaln a**rtt* 10

2, Maoelvc Stoanc baaalt over}ylng platy baealt.. 3.S

ff* YoleanLe hnbe ovorleln by neaolvc st66n6 basalt
an& l$-tnoh thtoilnoes sf }eplLtl et Satlor Sls Lg

*r Photonlcrograpb of Staonn baea"lt showl"n6 SlsBtr6.*
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phanOO fyet 
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ing Jo}nttng r r ttr r* *r r r r**+. f t*ir.. t.$t ttr*t i" B?

Se Fbotondsregrapb ahowing pyroolaatle tortns! sf
Caayou srhyoLltcil at beeb of, etctlog r*i*.rir* S*

9r Pbotoal.emgraBh *rowtu& ooupactlon or fl,o* of,
Oanyon trrhyollten glaaa slrar{e at haec Ef
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sssl"s*Y Ll$ 'Iliitr $llt?rlifii$t t$sji,r'sn

itLY$}tP LAKE SltrtEII fuU*UrtrtNOLE, 0ftifi60ffi

fi*tnorKlcBlOfi

Locatton aaCI, $IEa

Yhs 3.Ivord. teke t'hreo quafr.rangl.e ts ts lIefite;r eounty

of southeastets *ro,gon q,nd" ltee bctwc*n Ist 4eo00 t $. end,

Lst 4EolS' N* anil, betwen long tJ.8o*St Wr aa& long 11BooS,

iVr lrlote Ludex $&pr Flato ].
Ttre mappofl Erea ta approxtmately lO0 ml.les f,uc south

of, Buras, Sr*.;on. It is acoasal.blo fxom tha nortb by I.eBV-

lng the Fronchglen-Slel&s road. at the weetern sn6, of llrroqd-

'fallayr anfr followfur,g e ro*t[ alon6 tha baeo of 0atlot Hna

S m13,cc to the Eouthwestr ltam tho routh* tha erse xay be

reaohe{. f,ron } ovs&a Htgb;w*y 8a by tunnlng uprth at tht
'Xhouaan& Creak Rassh o&{ traveltlrgl appmxtnctsl,y 80 ni.}us.

Soafle ln the &rc&, altbr.r6h truessougr are Jeap trsl].a

whteh are &Lff!,s.u}"t to traveJ.. +

the arra m&pped. ls a reetansLer a,pproxL:pately 9 nnllEa

1on6 by 5 ml.Les wr.&s.

ilut"Iloee end- i6stho& of Stu&y

tke obJecttrva of thts etufl.y was to map nnd" {.e*crlbo

the areal goolo6y of the nsrthwoEt quarbor of tho ilLyor&

X.ako Shrcc quailran6le" Ji o5leolsl off,ort was am&o te
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&atemi.ae tho orlg$,4 of the Canyou strhyollta'{ format{onr

,Ihc pro$oct wan aoeoupL5.ehe& hy f Isl&. work &uftse I paehe

of tlre suw$r of L9$8 an& by exonlnd,ag rook scmpl,*n ln thc

Iaboratsry {turl,ng the foLlsnr{u$ wl;uterr

the 6aoLosy Ts&s flrst plntta& oa aerx.el photo#rapha

prtor to beln6 trqa*ftr1lp{. ts tho basa trgpr .lr" blua'Ilna

{tralaagc maB arpp}1c6. hy tha Orogon iStets }Itetsfis.y Bopart-

neut ras e$Lar6e{ to Ls}1}6S0 nnfl uagA es the ha*t*

i:rovJ,oun trnvo etlgat lou

thg ear"Lleet rsports ou gcolosts&1 3.ro$Ou$elsssxtoas

of, tho ssnsrel re6X*n wers me&G hf Sls,ko tll L8?S {e}*

Huasol]. tp IE8* {89 } r as.d, hy Wartng tn 19S$ t$S } *

$&rre &etai.le& etuttlea hnrro hsen fiBno i.n a&Jaosnt

rtsto&g* Merrtam {e*} pub}tehe& pepqrg oe the Yir&lu

Yall"sy rogloar tA S*Va6.e1 whloh tre eouth of tha aroa f,s*

aertbe& in thlE Sapsrr !s 1910 an& I$tl"r itrllar (B)

deeerlbetl $tesns &ot1ntaln, nortbraet of thc arappe(l aroa,

ln a bultrottn publtohod [n L9$1. .Flpcrr Hpbtgeou s&i[

Par&r t86) rare a*thorr, Ln 1069o of, a report ou. th* f,ffi}*
o6y and. ground wntar of the i{annEy &aafun, nsrtb of thr

uappo&. BtE&r

Sht uptt rcount publ"tcatlsaa on the ganeraul re5{an

ers thooc by aoa* te8) tn 19*I, an& ry l:$l}'].iems anf, eosuptas

($s) ta L9$&, bath tn eounectlon w*,th a &1rry6y Ef thc



*

qutcit,ntlror **pom,tt a ln thfi #ta*mr*l&r*b}e *ils,&r

$rprlous ssrs har rn*rlltsfl" fn orl*'f,I,1"*&Ing Int*gprl*
t*t,tann uf, thr rrle&io*rhfp* *ndL a#*x rf, &h* feffiefitoil*r

Ia th* *ax,rmugthr.m6 mgtuur

Wffi{a,n {8*, p* }6} ftr*t &*re}*Xbofi ths sqs$str Hs&3p*

al*tam fssmetise *a Ytr6tn y*l.layr *ore !t fltmct&p
u.m&ur3.*a* t&* S*rglic Yat-hsf &.ffim$tsn* fhe .l.nttrf f*ilm*
tles *unt*tnm vmrteh$il*r finmcfl* sf *et&dJ-l hiitrocsnn t#**
Yha {itrtn* b*unlt ffi$ t}is msua,&sil{r ssffi *f, sun&}n ffir*ntalnr
S* e crl,mln bS e #rey r&fu}ftt"s c$sg w&freh ha ball*re* mr
sls* suuyuu sr&sn}"ite*r ' Id*rr*m sos*&n&re thsmf,ss* thst
th* trsnfra Erhg*Itt*ot aa& I$tq*uc bamal"t r*F* ffieer}.f SS#

ilsffi &SGr

&rl"Isri howrmrn thrn**ht thst tbt stG*B* bn*utt ro*
of, ki{&tr$ er Upptr $too*na esrr en{ thns*fssr pffi&*qr t&rm

t&r $ffiysril nlhyolltrr,. So ool&*otei[ * Seu*l,I fI,s*.r ftw
th; *,I.rord Srork f*mrg!*n* yhl*ls trn&lrrl-I.*g th* .&*trmr

?6[S*cr*trs rsoh* u,fomg th* *axtcffi a,8se{peoHt sf strffil &&Et&*

ta&n* #hnmy t$* pr }}tl rsn*t$.rre{t t&T f,-}.qB ts h* oLut*

Lar to tlt*t **s& is fflie& {u t&,q &&n*aa&} &rxt&gqx df
stHtsel smpnn sn& thersrsrs sf et&6}r ,frds.oe*,m,* e.#rr ^ffiI*
f,sr t$r $r l}$l *esse{rme*t,S ba}"tu**f, t&r titrm* hur*}t1
s&to& ss#$.rs &t&*r i;n th ss}-Effir ts hs ne e},{*r t&nn

}.ut* &ill"ssr$,wr i$r tftotisht th6* tho sffi$ou nr&yalf,t** rnu
alr.Eh o,X"&,ar tlms &* $$tcees bas*I* au* tMt thrmfa*rc *ht



s

rhyoll,tlo rook w&lsh oyerli.eg the $teo$s baaaLt ln tbo

luablos was not 0anyoa itrhyolLton* Ile1lor peatulatc0.

that the *llvorfr. CIroqk anf, Ytrg{n Yalley for&estorxc sero

rearly tho samo a6e a,n& that tho flow of, $tse$s baee}.t

lnto YLrgi,n Yelloy ha& besu bloc,ko* by tho CerrForr *'rkyo-

IJ.te il.

srolro& ilate& tho litesne basalt as &t&frIo Fl,looeno.

i{o $o*GXarai.ae& tbs S}vurdl $ruak f1sra af *hanoy tod;ethds

wl,th a&S.itloaaJ. apoel"mns that hs* beEn sell"estsd" ].atotrr

t{a eci(roel}etr"6e& ite *rmt}urlty to tha i;areell, f}era but

bptrlevo& the .i*nor{ Sra*k flora to hr sf eErly J.o!rys}

$Il.oEeae a$a bscaume lta teavsa wero omrxllerr ri-xaLro{

attrlbute{ tho sm&LL etae of, t}rs Lesse* to the msro sr16,

climatc tha,t urae thoudht to havo be6un la the pa::ly Slle*

osne s,Sc * She Tiroueaa(l croek f,ormattronn whl"oh overllcs

tho Steoao basalt on ths weet f,leak sf itrab3.$ IdpuataXnat

has bean &sted, Eff i.at6 &t1.6.d,1c Fliooeno hy u*la$ lrCIrtsbratc

f,oEellr. a..xalm& esnel"*sreiL thtE foms,tX,ou to ba tbs

o16.est rook the.t oyerl!.ce ths Steens besalt. He.Iylng

uBorr tblE an* hl,s &attng of thCI il-lrcrt Creek flort, xxtlrt6.
d.ato& the $teane baeal.t aa hrt&d.Ic *"llscone iln pr B*?1.

S*}}eee t s worh et i*eatty iluttss tEE, pr }1? ) cu6gaot;

cn olfi.or a6a f,ar thr $toens besaLtr the tscatty iSuttas

ere& ls enrproxl.E&toly 60 n13.eE wsst of, tho muthorn Stoens
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Msuntalur Sho Ersa eslrte*ng fosetl. Yor-bebretes whts& wcro

{,tserthe& bf Walleso &B gom.parabl,a to those 5.Ir the V!"r$tn

Vc"Uey fclsatlea au$. tbose ln tho tuiassall f,omntlon*

Ia rref,srs$ss tB thlr sltrlpoeq& s*f,lwLm-tlon of tho Alrol*
Sroak wtth the &riasoe}tr.r ?{a,I}Ees otetss t rt$hls wou}& Ithc*

xiet eluggpst e so1.ffiIat{ou rlth thc Seetty i*uttcr &ori*onn

Einerl thp feu$a frou the }attsf Xs nserly rslate& to tha

![asaa]I aaaoxh]agor Bho "&lrorfl $rc*h ba&e, bswoverr ]l,c

bstas tht Stssns }ilou1teln bess].t, whorsae tha &eetty &rtteer

tuf,f,a *pp*ar to r@Bt ou thpgc b&salts"rt

In the re6t*u trest of tha ,ruob}6 &lountalne, reoent

worh hqe &J.seLoe*{ ttm f,or}ttatloaE oYor}yllr6 tho stosns

baEalt tket orc ol&er than the ?houEanil fireak f,orm*,ttonr

Shtp rfiLetfsnxh{p xas u&iffiewlr to Slrllor en& axolrod.'

ooohran {6} foun& a tuff*brtce{ar whloh be sorrs}aton

wltb tha Irsufctth forrnetlorrf E trpl)or solnber, ovorlytng tbt

$teena bseelt asG' teno&latr1y un&erl'yta6 tho 8bousanfr,

ffrsak formation oa the rysster& f,}fini( of, Fuebl'o }&untalas,

Aoosr&.tn$ ts Flper tBSr pr **) tht upper rossbcr of thc $&B-

for"tb f,srmat lon reats u.pon t}la Stesas bas&It on the w*atem

flLank of $taqae $ousta$.ar

{thye}ltlo rs6k,q ln tho strs& *f l*ne &bu$tetg, w&t'ob

r*st upou tht Stetna beealt, have beon corrsLstc& wJ.tb t&a

$anyon ',rhSfollten fsmatlon hy $ochmn, Slalrl ldaleneyr an{[

thu wrftor, tht"lE Eolxftrmtng the orl6;tnn} sug6cstion of,



v

*lorrlam.

lrs tiwr* i.e ne eyl&onee for overthruetLng cf t,lle

Ce$you ttrhyo1lten, thl.E corr.elatXon tnrlte*rtee a bl16,d.1a &{lo*

senc s&r for ths liteons baselt. ?he Canyon rrhyolltor

unfr.orl.J"e s the vertebrnte-*etedl Vf r$ln Ya]Iey forruatlon of
&ut&*J.t i'iioeena age Ia Ylrg$,n tlalley but oyerLlee ths Staenc

basaLt I"a thb m*ppo0 aree ead, on thp weet elopea of irucbLo

Ideuntalns" lies corretatlon chartr #late &r

Thts &*ting soeflLlets wtth that su&gseta{ for thc

.&Lvor& Crs6k flora by x.xeJ.r'o6. sn$. ptronsly oupporto thr
eqntantto$ that thia fLors i.e a* oIS. aa irlld.d].e lt;lEoene.
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ffopography anf, Sralaags

fho toposrephF of, the &troa le oontroX.Ie& by tI"Ite&

f,an]'t*b,]-sohrr

I'hl* eoutbcaster}y tlltsd. fauJ,t-bloeke fsrm uost of

thc sorthorn part of, tbs anoa and, ara oaparateil by eatl.ow

&tre, aa S*0 feot hlsh eouarpmont" l*16o f,Iat-bottow(

Slayar have f,ex&e{t on the d.mn throurn bloo&s uorth of thr
r&c*

Tha n*rtbcaEt rlopo CIf, Xone &ffiunt&tn fonm,p tht seuth-

crn part ef tha &r$&* Sroston sn& f,aultlsg havs thora

fsmo& tbo uaJor fllat*toppoil ri&6oe an{. eteop*wa}}o& sen*

yoao (trtg, 1),

$tssecte{L granel sn6' tuff depoEtta Lta ln the va}.}ay

formed. batwe*n thc e3.op* Ef Lono &&ouataln anfl. the baoEolope

soxtth of Smtlout Rfutr

fhc h;Lgbeet po!.nt ts ta the southseet soruss of tbc

er6a. oA the fte$^k of, Lrrne Hbustalnl wlmre tho olcyatlo:r l.e

rBprorlmately 6150$ fett. 'Ihc lewest polnt ls Xn tht north*

saat sotrnsrr *t tht bass Of Cat}ow fllmr q.hcro th* oS.evetlon

la *rS&O faetn E{atl.mrn reLlsf i.e therefpre },BSO f;tt.
fhc prtnotpal {.ralnago of, thg are& ls te the eoutheaot

te ktneoa flr*ets s&toh f,LowE southlrar{' Sop?atr, ths &raXu$

a6r north of Catlow BIa tt lntsrna"L lato plnyas' A}}

gtrasna Xu the nappu& &rs& are lntcrmqltt*nt.
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Figure 1. View from Lone fountain to the northeast showing the Pueblo
Mountains on the horizon. Catlow Rim is in the left back
ground and Long Hollow is in the middle foreground.



Lt
0utcmps are cs$l@B and" wel}*ox$oee& bogaueg of, tbo

sparss Y$*GtettY6 &gyerr

Cllmete an& Yogetatton

t'he ol.l.mste J.s seml*afi&c ixoet of the prectp!.tatlon

fsills &urfng tbe wtntor an& sprLnsr althougb Iscsl oLou&-

burete &urtn$ the suffisr oec&sLonally resuLt l"n ee mush ac

ons lnsh of ratn srtthtn a few houtrs. The averese annr*a}

preelpltatlon le about I0 l.nehos, 'fhe teupereturc tsrtrerflr]g

tsngs frsm rrylnter lowe neer 0o to Euffieer htghe n6ar 10$CI,

an6. tho eyer&S€ ennual terrpereture le atrout 45s (S4, pc

335-Zg6l.

fh* fies.tnsnt yegstetlon le aagebrush e&fl, grasaoer It
supports tha releLn6 of ahaop trnd. cattls dlch ls the oaly

lndustry Ln the 6"roa.



t&

s$n&rI&fi*FHr

Rosks sry$ss& ,,n tha meppoG, *rwa arG mostly of YoLoaa*

i.o orflgf,n* thoes of ffiloceno Wp era ths ol0est anf, Eonrist

sf ths orteastva f].owe of tbo $taoas busaLt ovgr}alu d.lr'

Eonf,orua,b1y by en lntessclry Elltciftetl. rhyolttle poqpbyr?

orl6taatly &om a* tho Caayea rhyo].tte+ .LlowoYor, tht
*rl,tor has fsun*. avl&case Euegsstsr,g that thle f,srmsttron

Ls a weld.e{. tuff, hcnoe rsfgrx to lt aa thc nrhyolito'rr

e rl,tropbyrt ls lntsrstmti.fte& f,n ths f,oruatlsu 88fi. 1l

heroln ocmsr.&orsil as pert of the Casyoa srhyotr ltEn but ls

rsforre& tn ss the v{trpXrhyra &s oBlneo4. to thc c!.Ltel"f,lc&

rroek* rhj.eh oonstltuto tbo bulk of tbo formntLon*

WsL&e6. tuff,r Eoasi.ctt&S of prmlco un{[ stony frffiBsnts

lu s tuffaeaous mstrXx arre of, ee[{t&Ic F]{.oconc s$c andl oVm*

Li+ tha o}&er rttrEks uaeomforwab,Lg6i ftsaao ti.rffa aro prob'

ably tha tuff-breecfa en& up;rtr mpmber of Flperrs Danf,orBh

f,$Iffitioa au& s.re referre& to ls tMt ptlpsr aE tha $enfsrth

(tl* Ir tho rmppefi &fits,f th,c {13,i,tor han sub0"nvl8eil thlr
rnpanbar *,nto a tuff-brraeolg, anll a tuf,fr

Overlyi.ag $:ravol &artrefl fron tha franypn nrhyolltrB

formatlsn en& the t&tn flow of, &iesa bae&Lt aro lurown o&}.3r

t@ be of post*$flr.{6,1c Fltocsno sgcr

fho rtrat,tgraphlo rsl.atlonrhfpe of tbo expouo& ree*

untts l* ohoum Xn tho tuIlswln6 tsbLor ua& tbc aroa} Soorl-

p6y ls showa ln Flnta Sr
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$taong Baealt

flha basalt orBone& in the northers pert of tho nappod.

s,rs& eorre}ates by sontlnufiuo outcrrpa wtth slmL.l"sr fi.org
6xpoeed. on tbe wsetsnn f,Ienke of tb6 }Jtmbls &muntelns

w&leh irrr]-lar (8, pr l4l ld.cnttf{a& se stasnr }$ountaxu

basalt*

the baaalt was *rl,6fra.Lly aamo(l il$tooas lgbuntaln Ba-

sErltr by $t}}or ln 1.960r brlt the na.ec rae J"*,tcr ehortenrd.

to ,gteenc baealt by Flpor, RobX,no*n anrl" Park Ln l"$S9 t86r
pr S0l .

tha forxrattonir aga Xs &il.6$le Kloeenor fha Stetne

baaaS-t {s eeperatod, by ebout $f000 feet of vo}.oqnlc rcska

fmm the Etrattgraphlca).}y lowcr &lvorf, Oreak fomoatlon,

whlob eontaLae flora wtrf,ch S,henoy osnst6.ore& equlva.Lcat

to that af thc }daeea"L}.' Xa th mappe& &.re&r tbe $taena ba-

ee}t Le overlatur by tho Saxryo& Irrhy ll.tetrx la Ylrg{& . el*
leyr l{orarla, the Cenyon nrhyo]ltett is overl*la wrconf,em-

ably by tho Yl.rg*u YaLlay formati"on of l*I5.&d-to &$l,ocee€ ffia*
The baee of the Steans hs6s"l-t iE nst e:cpoacdl tn thc

mappeiL s,rs&r &t tho typr seetton of, tho $teeno baoaltr os

the eest esoarpmsnt of $tecn liiormtatn 8t) mtrl"oo oast of,

thc hea* of tho hnnar end' &L{tEen Ya}}ey, thLo f,oru,atl,pn

rentE upo[ tha Uppor An&sslte of ths Steena ]aountal,n Sa{l.&*

elta ssrles [8n Br t01].
Xhe baoaLt le J"ruae{"lately overl,atn Ln tho mappedl, eraa



by the Cauyon 'rrhyo),Ltetr f,ormatlon, o,f :hY thc youngar

Oanforth tl) formetloa where the Cenyoa lrrhyollts" hEd.

beeu removoiL by eroolon prlor to tho d.epod.tlon of, the Dsn-

forth t?I" ?hc etratlgr:uphic poaltton of tlro Stssna hasal"t

ls hest seoR at a$ tralLar pf thc bsselt !,s a gorge aut 1&

tho Oanyou nrhyolitett f,n the SffiA seer 3$r:, Sg S, I B* S& E.

fho Etruoturel rslat lou*hlp of tbe $iteone busalt to

the orer,ly!trg Canyoa ltrhyo]lte'{ oan not bo &ef,iuX,teiy &o*

termi.n*d. becausa both f,s:matl*ns lrave bepn $reatly &lrrupt*

o& by faulttng* !}owover. knobo af basaLt proJoettns

thmugh the oyorlytng fermatlons la&lestq c &looonforaatt3r

of s f,ew btn&m& fect rell,efr fbo ralattonobip wttb tha

$anforth (?) le ona sf angu}"er uaooafexnlty as sbowa by

tha gontJ,* d.lp of thc Sanforbh (f ) tn Beo LS, 8& | &fin S'

69 $. I ft* E8 lE" ln wntraat to the vartsb'Io an& $raater

&*ps of tho Stoaas basa,Lt.

&ttltu&ee of the $tesns boeelt are vsrtable beoauEa of,

faultin6* fbo bemLt ?sLth pldtlr partlnff h*e be*n }ooaLly

f,o}&,*d, porhepa by &rtg saused. hy f,*ulttn6, She remrl-t le

varlable etrtkee, an{il 61ps ae grest ae 9Oo. fiogfone"Itry

tho baealt &pp6are to &!p about $o to g0o to the eoutheast,

&6 su6.gertod. by the tncllned. bacitalopce of tbo fauLt-

bloctrs.

'Iho $toone basalt le the o}&est rcoE slcposetl ln the

ersei es lts baet le ooneeale&, tts maxlmrn thlsknesE henD



I6
sen not b* &etolrotil€d.r Soumver, tt io kusws ts ErceeiL E{O

foet &s &B&surad. at the esoarpm,@Bt of basa},t at Catl'ox Bl.m*

Etpor t86, p* $01 reporto thgt the Staens hq*elt Is r:srs

tlran S rO0 feet thtcir et the type $a*tiaar

Dlstrlbutloa and. topograpbX.c Srproeeloa

$teene bas&lt le oxXnee0" over thc nortbwset pert of t&a

&ro8. auiL eroBs sut Ln gcos* 55, *81 t* 69 Sr r fi* SS S* us

laLle :ss ry&ors strgseE hsva eut throu h tbr evorlylus f,prq*

atLcns" It {s sxpossfl over appraxllsately or,a*t&r,r& of thr
mapped. &[B&r

?hc basatt &rp& goue:rnlly han gentJ.a olopaa oxoopt

rharc bro&rn by reccut faulta" She Eurrfaco of tha msltsn

couthcast of Catlex Btm &tpa gcntltr ts ths southsert ba-

ceuso {t le the beakeS.ope of e ti.}.tc& fnult*b}66k* Cs.}tss*

quantty sxlofir.CIxr S* pmg*ooeXraly otrlpSrXu6 off thc oysri,

Iyleg f,ormEttorts ln tbe 6"treetlon of d"tp sr{L sxtr}s$lag thnt

baealt un{leruo*thr !{orth*roet of Catlow Rl,m thg }aca}t ertn

coapletr of f,eult*blopks tryhtch haro baen d.swathrswrl rnl,&'r-

tl?B to tho blook that formE $stlos Sl&,* Slnuplng he*

rnod.tflo&. thu rtm ou).y n}tghtlyr Sns block alrest osis

fourth Bquaro saX,J.a l"n area hss slumpo{!. f,ato the haEln Ln

BGsr $* S* 68 Sr, B* 68 Sr lta surfaso, {ne}i.nsfr tosarf,

tha oesarpmont waLl.. lnitLaatt* royors* rotetl.on of thc

hlEok* Royorsa rstet lqn ,.a a fa&turs uned" by trulltr t0n
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pr t.? ) ts {tlett^n6lilgh Xaafia}{flee froe fauLt*b}osksr

fha erss of baealt le ln the youtbf\rL srostrone.l sts,g!

Ewlng to ra66st unfitft by ftrglttng. the strcsm.s apptsal' to

haro boan re$uVonatt ss sug66s?s* bY thc eteop-wa.i.1of, hnng*

ing vn}}ey* whleh $o[n * l&160 gsebt$ bslos $atlpu &i,rn'.

*opo6rephy Le l,uflusnc$& to e etBor d"egrtc by ths

{ltffsreattel oroslor of, the baqalt' -S.s Eaen at 0atl,$r fti'Br

bsoelt wtth platy parttas a}temetaE wlth fllcws gf, Ersrt

maselss hasal,t* tht naro resl6tent, naeeLve b'eo**lt gonar*

ally Etalr&r out lu r{.&6ca en& s3epg olrt oyar post 6f thfi

basalt EJrc&r }fiolrcver* *r'n4L1 va]"leya ere aro6.ad' !"rt the L*es

crssion-rcslEtant r platY haealt c

LlthoLogy

Exaapt for snt qutsrop of pyroolaEtte fre6m*ats! tht

$toane baeslt Lr'ompoet& ef, Luttrstrettf I.e& platy an&

xn6sslys baca,lt. Ind.lvt&ual flosE CIf t&* platy baseLt end'

the rcaeel"yo besalt &re 6,s eu$, es $S f*tt thl*Hr al'thougS

thaLr erysrs8tl thtekncsg tr,e *1r1mox1u*tel"y 10 feat.

?hc pluty eoass s're wl&ogsma{I iitr'ro t*u foflBetx'sst

us thc platy buealt r*g1rltof, from Ys,rtetlons ln tha mtt

sf esollag of tlre }aye reth r than froe lotnttns eaues{L

by f,aultLng;. fho ptaty baaalt J"e Looally ss&owb&t IcFi-

oularr an& lt eosts,l3s Ecoli,toe iA spno of tho eora vssn'*'

ou"Lar fra"6gsnte. Ehe porlhtrrttic taxtura of, tha basult
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[a rea&t1y apparent ln the Xrss& rpectuea" fhr obsarvab]*

pbenoer;rste are euha&rsl p3"a6toe3.&s8 aa uucb aa I cm lon6.

Frcsh eurfaoas of tbe roeh are i$gnt 6rey but usr*+Ily

weathsr ts e ra&&X,ab color. Bhe Srlaty basalt h*s plxtos

fron oa6*&e}f, to I i.nohee thtok, or localJ.y at unuoh ae 6

tLnohss thtsk, (Plg* 8),
Sbo mas$tvr bEseLt haE mre aniL lerger verloLa* qn{t

asclttot t&an does the pluty vanlety end Ir esouts ea un6Ta&f

ptttc& Er.rrfaca an{. uottlo* appa&r&&osr $nssq n,$s*yooloular

bassLt ls eseren EI6or het uounlJ.y oeor.lra ns&r tho mL&*[Lr

of, the thla&"sr flower Sha msotye baealt trE porphyrlt,io;

but hecauea of lts llirors& Eurf,eoer tb6 phonooryets aro nst

es ovi&ent Ee they are {a ths p}ety basalt* Bho eo}sr of,

?he grvuaqmaas ls usuaLl;f a d.artrer Sray then that af tht
platf rcok.

Oac outerop of pyrsslastl.s fragnants wsc fsus$" wtthtn

the f,ormatlonr ns&,r the top cf the Catlow ssserymont aleng

tba east boun&ary *f t&o eepp& &rsar fbe f,rugpenta }.l;
betwoam, flora of basa-tt en6' oonelEt of an }S-lneh bs& pf,

whtrtc lap{}}[ srcr]yts& a l$*f,oot be& of bombs. thr boqba

are blaok, r*aLoular* &tril $ to ].O em !.n d.lalaetor (l't6. &].

Fetmgrephy

*ho patrogrupby of the $tsrns baea-lt tr genamlltr

uaifaru throughout tho f,,r6a,r $ow{ryer, doecr,.I'ptlono of, thls
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Figure 2. Massive Steens basalt overlies 30-foot thick
ness of platy basalt south of Catlow Him.
Local fractures have displaced part of the
rock along slickensided surfaces. The rock
in place dips gently to the southeast.

Figure 3. Volcanic bombs overlain by massive 3teens
basalt and 18-inch thickness of lapilli at
Catlow Rim.
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bam].t from ;$to*ns $seuntal.$ ln&Lcate thst tho oouSrosttloqr

{o Laoonslatent &r thr f,ometlon as a xho}c* Slr}}cr (T,

pr lOAl statta th&t thr basalt 6eneru11tr oosststs of, '{thnu
flows of soaraely beloer;rrteX,.L!,ua e}tvtnr bass,l,t of a
rathur l{6&t Sray co}oril, shr stceas baselt rtt&fa t&c

rmpSra(l erea le bsloarystul}t6q-porphtryitlo ssil sontaX.ur raro

traeoa of otlvtnc {tri$" 4}* It spyu oloeoty r,esembl.eE tb0

Stosna barglt aE &,eaerl.bed. fros mst&er esia by Ftonr {88,
p* 8S{$} " who &r.mit I.t to posussm prtsuartLy a S.cnsE textunE

sX.th f,rw phunooryste and, a sms].I quaatlty sf olX.vlns iB

consc of tho non*polphyrltt* msksr

In tho sspse& slGs,l the phonoorycte arc ,L$ to 8$ por

oent af ths troEk. *hrra-f,ourthm of tha phanoertrstc esr

aoills l*bruflorJ.te, one fl,f,th am pyrcxs$or ssd. tho rrps.trs.

dLor ara rcatlf ma6nutLt*r fln&tvt&ual or;yotal* am eomwnllr

Esned. aai!, ouba,y6e {Flgr S}. souc eoaln& Ls sarrsodt by so$-

oontrio Lacluel"oar, but thLE tfpa of soalag ts tr&tsie*ronr -

fhs pladLoel"s,eo phour,oeryEta el} havc albtta ts*tsalsg *n(
eonmonly hsw eonbdae& cartrsba& tfrtrnln$ e,s npll*

.&,ugtta and, hglarsthoaa ossur la all oamplaar au5ftt
la uarally thr &otre Blonttful, hrt hyporsthaao f,onsa an

o{u&I vo}uec le Eaveral. saxup},aa* ?he htrporethanal whio&

l,a ploochrols, fE often foun4 pertly alterof, ts e&ler{tr
an{, megnottrts" Tha augite ts hrt e}Xght1y a}terod. and.

oonmonLy ttrfnne8. Sotb pysoxsrr.as s.ro oufipd.raL w0, nru*Ily



Figure 4, Steens otu-^iu, x£Q« eroded aieoj .. o**»»f
magnetite, and plagioolase in a felty ground-
mass of plagioolase and pyroxene.

Figure 5* Steens basalt, xou, crossed nicols. ciiarao-
teristically embayed and zoned plagioolase
phenocryst.

21
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fom {ncLuelons lu ttse p}egtoelaee phenocrlpstr*

$agnetttc forus lnolrrstons lu tb* p.hrnosrysto *nd[

berd.ers sa the pftr?xanos+ Frtmarp, en&oflra1 maaguotlt*

ocsurs clustersd" Htth pyroxsrlfi ln nsat eampJ,oo* HCIuattr,tl

or }tmonttr foms rss,oti,on fllrs oa tbo me8uottr"te an6. also

ra&I"ates fros tha na$uatltr $ra.tns ta fsrm rai.ntot* tbrou6b*

su.t tha mlrmun&1.a6 groun6.w&&Br

.&patlte sntl rlmons foru srn*ull, pr{matX.c phanoorFsti

ia ths groun{naas aa& *.*s}uslons la tho pfrsxraoa endl

pragloorassr Traooa of oltvtno wcr6 fouad. ln a for eampror.

fhc tsxturo of tho grcr.mdlnnas reasas f,rou f,sLty to
pllota:rlttcn She greuafluaae" EonsI-sts of qfsrsl.Itor of
about aqua.l qunntlteo of mqlhafl.re.L pyr$xoxrc an& otrhodtr$.

plasil,os}&$Gr flho plagi,ooS,,ase rstqrellteu &o not aBpoar ta
bo al.torc([, hut tho pyr.oxauc tr ali"6ht]y s].torra& te rha!
lo SrrahabX.y ohtor1ta* thr altoratLea pm&uots sspaer ss
qlautar Sreca opouko oa thc Sf*BXonG*

Srtr.gl.n eufl, $andttf,olea of Srpoattloa

?bc $tamg bxteel.t eoaslsts prctlonlr.uautly of, orter.alrol
thln flle$s tkxt Ln{teatn a }.are of S.ow.ylesorltyr Shc fornp

atlon aspercat}.g ao'eumulet*i[ &url"ng e s6]etl]r1y rbort
perlo& of tlsc ae $.n&{cst;it by t&o Lssk of saathartr* ea

tho eur.casec of thc sues*Bsl,TG fl.ora* 0aly oaE ba"kc& aoll
&$trsr whlch 6mlls o1lt os tho &.or of, Catl.sw Rnu*,, wao
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obeo rYad.r

fhs BOurcB sf thc $iteons basaLt osul.d not be 6.oten*

mlnsel w{thtn tho nappoil ama. Hi]LtemE CI'n& Conptou (S8*

pr Bglr bowavcr, sogg!.florg& tha f].sws t0 bs 'tpro&Ucts of

f,lsenrm 6rlrptr.su& o& e Sssn& ecalsro

CanYon nH[Yolftstr Ssm*t l0B

Rockr of, rhyolttte soeposLtton that orop out ln tht

ootithsm p&rt of tht ffiepp& er6s ssrrts}eto with the Ssnyon

trrhyoLltctt f,or:natton ln tha Ytrgf.n YaLlay, $era6.r s$*&q 80

pi.tas t,o tho south' ltooks f,rom both erua.s haVa *lral,lar

Iltholory, topographto cxllr6sstsn an& ths o&IrG d.lettnEtLp

patrograBble featumsr

Ths c8nyon nrhy*llton r&8 name& by kiomx,sB ie Isls
(A*, +. 6A) who s/rotti 't$trss thstr oosugroase tn g;orgc*

aroun$. the bor{.ors of lrtrgtn Y*}Ity, tha66 }av&r may br

known no tha eafiom fihyolito. TheSr are prs$uneebLf oaly c

portlon of tho extsnstye s6stoo f,or 1ryhl*& tbo 6oologlo

eppel3.atlou of lhr*blo itanSo s$rr's$ 1s uoe&"n

&loat of the formatlna iP e sllielfle&, rhyolLtl'o

psrBhysy elutLar to thc nrhtrolltta f,lossn {Laaerxbs& btr

SrtryLan" fhs stLletflsd" trocfi, howaYerr ss6u,ra wlth a bleoh

rhyolttto vltropbyrs tbet essp3 ogt at ttra sr rearo otratl*

grapht,c Larels srtthta tbc formaslon, thc Vltraphyre !'t

c*aex&ore& tg be 3;art of tha s0lByon sr,h.yolttsE ba8e}.Lao i.tg
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or{S$r ls sot &tf,lntts}.y .umownr etrfl besauee lt ls fouafl

aoroctatefi onJ"y wtth t&ts &$s&tlon*
gb# Canyou nrbyolltetr ls nf &{t*&}a .&Ltocene a6c as ts&t*

oatc{tr by ttr etratlgraphtro poettl.oa. In Ytrgtn Ya.llay* lt

&{ruot}y u*([or}.loe tba Ylr6tn Ya}},oy forun't{o3 of, ml&dlr

&li.oaone &gor rut Sts6eu &inUrte.!"n1 ths fianyon tfrb3rsllttE tr

$6par*ts& fr,rum tho rra&arfyfng *.l"mrE CIroak f,ormatlon by

sovers.X thousan{. feat of t*Botns besa"}.t ant otbor voloanlo

,rqekcr Sha **]"vqrlrL firtE& f,oruatloa couteltrs HncEeIl*

cqulvalaat flora.
sharsvor tba bast of tlra sauyoa tttrhye}ltes xm axpoeod'

ill thc Eap3s& &16&r tt reste d.i.roonfolmabLy qpsn tht Staon*

baaalt foruatloni This ralattanrblp is Ebosa by tha hi.Ilr

of, barq.Lt u&,tah pretru{lp tbroqh th6 ganyon sr&yo}tto*

slong tbc q16gt beus&er? of thc &f,o&r The Dtnfortb (?)

foruatlon of, &4trfl6-1e flX.oesgs e661 &s well es yCIurtsor f,slil**

ati,onr, orcrtl"eg tho CIanyon ttrhyolltett sith anglrlar uBCsnF

formltyr

&r tlr&l.sate& b the Y8riabls stt{tu&eo sf thc beCI.a'

tha ttmsturtr of, tho fleeyoa ilrhyolltoa has boen oorrylleuta{l'

by t&lt}tXn&* iteglona$y: tht tllto& faul't bl,oeks of Lonc

Moriatqlu sastsa t$e bo&s ts,.&r"p nt }os angl.eo to thc south*

Gastr Hgrover, etr"tkoa e1'3 T&riehlo, e$d" Ios&i d.X.pe Br:G &A

suob ao 9oo.

Sha Genyon nrhyelltcn {a sstleete& to bc SOO fest
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thlok rvharo lt reots Won the stoens basalt tn l,oug lbl.l'or"

She roek may b* thtehr at blghur aleYatlonE oa llono &$ouo-

tstnr but tba attltu&oc arc net oensld.crer& oonnlstant

aaough to oalorrLato rallab).y ths thtoklreca tirorq"

}1 etrlbuttsn en&' $olregmphts Exproos!.on

HLthtn the era& m'ppo&r, tha Canyou rrhyol.i.ta'r formp

atlou 1* cxpoa*6. ovur approxSmately tr8 tsquart lnlles, most

of, xrbtgh le on the nprthcaatern f}ank of Lona &&unteln en&

nlong tha eastern bor0tr of thc mslrpod. araa* A wa1.}*oqmaa{1.

aectr.on ertstls out ln LsnS llrrli"or, wbcra tho nltmphyrc an6.

etllotfta{l etmta of tha fomnt{on qm expoacf, above tba

$toens bse&lt u

the formatlos sa* ua&oubtc&J-y msrc wl.f,enBrta& ln thc

paot tllas Xt l.s at pranant* A.Il leolatEd"r smalsnal rem.aat

as&r thc nostham borqil*r of thc araa 1n 8o6* $S, fl. $S $*;

R. $B S. sryStssta that the ftrmat{on anoe eoyera& tho ortlrc
map3rc& &r&&r Oth*r ersst,onal romnaute oocur ngrth of lont

i{ountal.n whare they suppCIrt rl6,gae *f gravel snd. tbo Saa'

f,orth { ? ) tuff-brce el,a i.u whtch thoy s-rs po.rtly hurt eflr

The eanyon $rhyolltos fsrmE tbc most unsvau tepography

ln thc Er{iE sonsletLn6 of mun{toil hil]s an{. rddgoe r*rie&

are dlls.scste{l by strtp*xn].Lo& o&nyottsr

Stllolflafl Caayon ilBhsolltor

Soet of, the etl"Xotfiod, roek or,rtemps &rs &&aslva.
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althougb oooaslonally platy partlng a.u& fts$ strnretura oan

ba rcoogrriredlr [ha flone sppcar to havc baaa YarF vl"eoour

(3'Lg. 6).

#eathcrod. outcrops er6 weIL naue&o{ tn profLlc t&9, ?}*

but &l.fferEntla"l" weathsrX.us hae seulpturs& pl,urao}aor 6&Yc8t

an{t pl"tr frcm the rock. Jol"nttag te rl&osproa& la tbt f,ogm-

atlon UnA fonms ffial,Ls vartlcaln Jolnt*blocks. tha Joiatln6

ls uoet evlf,ont ou the fsoes of, o].lffe rhars tha jolntr al,&

tn thc formatlon sf hoof,soe*

Ifitmarouo f*ul.t ESSOn orLse-orssg th6 elt& en& f,raotufo

thc rook, elthough la uaay cltuattses tbo tren&r sf, theat

Eones een aot ho cctgbl.tslmCI.. $Iiake&elrils6. beuld.tre ert

Gsrc$u)tr, an{l geme ru.l}y r6ethcr tn a fr.I.ettnotlvc nsnnar* thr

sruosth s}lokAnsil.{Lc(l mtrfaeCs of thc boul&ere aro IEotlE r:Q*

sieteu.t to reath;rtng then sre tbc rough su1,tacce. thll
resulto Ls un6.ercutttg& of tbt $ollshad. ourfasca nhloh thcn

proJaot eoveral tnchoo bayond. tha uatx Fgrts of, tht botrlllrlrn

to form }e&gss.

Sr*sh surfu,cotr mES6 frsn glaasy to &ttIX. audl arp 6psf

or bmwn' fhs expg ecfl ar.irf es@g are usually or[d[[m{L radt

al"though &&ny of the fra6genta bsoouo plrosrosu$,vsly ltghtcr
ln color aE thoy slter tp slay rslnEruls' Iron oxXfla a}.ttr.

atloa hae ors&tc& emall. brorrn upots on ths surf,eoea of

tha wal}*e*ters&1 o5.66ts+solOrrd. f,r*&pncat8.

Phuroeryats of, ouhad.raL* SlneEY potash fatr{taBarr rhleb



Figure 6. Flow structure oi' the eilicified Canyon
"rhyolite" on north side of Lone Ht«fl NW£
sec* 35, T. 39 S., R. 32 .

#a; •» •' ' $•*

4»-

K a »~!«.

27

Figure 7. Rounded outcrops of silioified Canyon 'rhyolite"
showing crude columnar Jointing near Long Hollow,
Beds dip southeastward.
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ara &s !(ush es L oxB' lou8r pm&ttG6 a pox?hfritls tart[3rt

whlah Ean ha esaa oanl3.y ln ths haa& spaetntu" Sha fel*r
spe,rs weatha* assy anfi laaw a pittt& cllrfaoc sn ths trstk*

Stotlts oaa slro bc ruooga{zc0 ln tb h&n{l, rBt*l.ucm"

tha stllotftaG. mEk }loe upoa thc $tcans batalt alsng

tha tast boua{l.ary of thc !e&ppo([ &,Rcs,r at tha 0esysu ftfhyo*

lttcil outliorc n&rt& ef CatJ,ow frlw, Ea& et tbc outttcr*
alons thc Stoffig*Datrfox-bh {t} eontaot* A.t thts* p}acae thr
lorcrmort far fa*t of thE 0anyon nrhyolltan Ss uad,t tlp of
an rrns{l"1etf,ie& 6mf Slasey xsck wtt& vttrcous l}hilueoryot*r

tht.n srctloaE of, thta fi*aEcy rss& rotsa], lt te bo coupera{L

of graatly oompaotoil an(l c,rtlAod. glaee shards end" puuloo

f,ra6ncute that bsnil, arounfl atoay f,ra&EcntE aafi. phi[sorfrtt
of lmtaah fol&opar e&d. {grsrtsr tht coupaotion of, tho

ahar&a ia greater Lu mrnc sanplaa thna La *tkatrer Sht

rhard,s of a f,rr aaryIca arc oHIy g3"tghtl"f ooup*ntadl, but

tho ehar(lo ln s*verul eenp},ee 6.rio esmllastsd, ?* tha sxtaat

thet thcy easi-Iy ooul,q bt mlatakan for tho flou strtrctura

of, a Lava oxeopt for t&6 fsw und.efsrspttr rhs.rd"s rlhtoh

werc lrrotcste6 bcetr{o tha phrmsryets {filen 9]*

tbt glaeoy reek gra&aa uprar{t lrtto a &srt poroun andl

partly s$.LtaiflLe& r*ok* && ae*a ln tbln aa*tX.o*[x t]* *on,

BoeLttoa of phonoeryato ohang* vo4f llttlc tn tht grs&eti.oa

frw f;I.essy ts trsrou$ r&ok* HowtYar* tf g3,asa Elrald.n trt
proa*ut Ln tho Borsus mok* t&ay are sbscunc{ by
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clltslftce,tlon or groatar rolttng anil comlncttox* fho

psrous rock ts raa&o up of lniLlettnot baa(ts of glaes whteb

basf, aroua6. tho ;rbcaocryEt** trl,f,.lrunXto flllE nlary of, tbt
ailn"ellor vcslolae ln thc Fomus rrock. & fcw of thc J.ergor

voslolog &IrE incrustcd. wtth tbls mtncra]'.

. Highor tn thc sootlonn thc rook f,ormlag Loac l*:ouotalu

3s a thlr0 varlatlon of tha st]"tetfte& Ce&ysu rrr&lfolltotrr

fhts raak has the &enora,L appoeranoo of the loworr porous

rtrek, but gxrcetor sl}LCl,fteatton bas sedc tho sook d,oascrr

fht eonpoeltlon of phanoory*ts ir a}L moha la th,a esotLon

afc noarJ.y tha o&fitoo fiowUVorl 3.go[s ne&r thc beoa Of tbc

a*otl,oa oontatn ombayc(! quarta pbonocrystg lrhartaa tho

rluarts ln thc ruclr htgb*r ln thc scotton eppoars to bc

eost].y cat*ty fl.J.Llnga.

Thcr'a ls, thcrofore ; a Sraflatlon upnarf, fmu a rathatr

fl.errs* rook sith eonpaotod. shard,e' throryh a sorG Forousr

ban{"a& rook wttlput elrardrr to a d"eneo. band.a0 rook that te
no 1on6sr potraus bocauCIo lt !.e el,Lls!.f,1s$*

&brc (totallefl &coerlptfons a1r& possl.blc oausos fsr tht

l"{tholog,lo varlattono foLl.owr

Iotrocrapby

ilookp of, tbo cryetalllno Canyon trrhyollto" &ra Sosor*

ally unlform ln mnposltlon of phanoorysto, but &Lffcr f,rsBI

oaa looell,ty to unothcr ln toxturo and d.ogrot of
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Etr IIei"f toatlou.

fhc gl.asey mo& at ths bsss ef the f,ormatlon ls sffi'r

poea{ of ph*uoer5rsta, f}-attenod. Brrmlce frasu,ents, anit story

fragueats Ln a groundt"mass of w*L0.e& gteon shar{,ar tht
pbonoOryston tr&teb ars sbput l0 par sont sf, thn rsckr sSB*

sX.*t of approxlxuatel"y cqua} quantlt|ea of snbeya6. potaeh

fol&opnr au& quarts en& tramos of ma6netttar llmtattag

ep{([oter &3& stl"6our ff&* stsny fraspantr afc rrsr$i tha6

aactloRsfr oonetet of sf.orofttaE of plagloElasa nud. Sroat].y

altsre6' Lnteretlttff.l ruetorf&]-r Th*Ir arc alrobabl'f fmgmantr

of thc und.erlylag $tomg beealt.

thc mora perous pa1.t Of th* Cgnyon nrhyalttort, tthJ.eh

oy6r}X,6e tha S}aesy tro6k, B6gt8,ins aplrroxtmat*ly tha senul

kLn&e nnf, per6Gn$.egss of, m.lps3'slgr Slottta, horoYerr rhlsh

LE eoreonly partly s,Itured ts rnagnrtfter Ln aLto pr'tlsaBt+

As sa6lr un&ar erssmd. rLoole, Lsotroplo banr(ls of, g[aao

alterteto rrttb asl,ootmpXg band"s of *tlice* Sba SLaoa

baed.s &1vor6o to fols to$.S.E ln tha g;laeey gtrnundluaser f,ha

lnr$cr wld.s erc u31sILLclftefr* There ts &afr.nttq Llncatlsr

of, tha sme}}er phea*or$eta pafa"LlaL to th*. gl.Ess bsndtg*

fhc &snsa, hlghly st'Li.e{ftsd. t$ch, whloh formo thc

upllormost part of tht fomat!.qn, 19 ths mot wi0'cuproai[

typc of $auyou ilr\yolJ.tes* Xt {s Goe;msa& sf, l0 to 8O par

stst fstash f*I&e1ur p&cuoeryats ea& traess of plagloolesc

axtt Bartly altsreil aeo6ag6r!.es* $qwarrern phoneoqysta
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oomlloss as eusb, eI S0 p6r oGet of, ths lpsB llr u for aampJ.tcr

fhc potasb feld.ap&rx oo&msni"y shsx earl.sbe(l trfuntng asd ar*

ususlLy mbaye&+

Eha unusrlal osourraa$o of pta*h f,ol&opara, feue6, alae

Lu tha ot&ar typss pf osspa srrhy*}Lt*tr, *.s qno of thc met

&lsti"nctlvc nlnaralegle fastusGe sf tbLn fc:mst{oa* Sht

pressnsc of eanl$.tnt fs lnfl.tsata& by t&t low optlcal anslcr.

of ma,ny sf tbt potarh ftS.d,rXrar p&caoEryEts* I$otmtvtr, th*

8Y sf ssn6 sf thc potaoh feld.ryurs ts ebsut 560* au([ m,raLy

thca* phrnoorysts dlss grt& twLnnt+er fhcnt eharfrotsftrt*Or

erc thss.c of es*"lo-o$ehgslg.sG sr anorthosS.aep* Hlxgh.tlt

{*,1, S* elfl}'rtetee thet *enorthae}.es6 ls f,suni. onlf tn
rel,oaul,o roEXE rX"ob [u csoai tt i.* sfbcn Latergreru rlth
senl6-r,actr" shs SY ef gestd,ies e&y be abut ar }argt ee

thet of aaerthoslasa (*gs ts s*s), but &rtti. trlnn{,ug te

oharqotsrtstlo ef, anorthoc}e*a, not eent&r.ne* $o&fc*

orthoalasc ry{th a EY as 6reat *c $*s has bocn {ss*rAbt&

f,mur tha rhyollttr of, Yct,lcwste&a sarh t8r gr B&4ir

SlEtite 1e tho naJer rnef{a cougt!,tua&t, a.lthou6h lt
form* only a rya}l" perucntu6a ef tht sook* It tE uan&8,11"f

part).y a.ltore& tlr socondary a"sgxrsti"t*r to thc &egrtc that

s&sil lathE art neerly opeq1;tr She s*tteratlon begtns &8

csm&&ts sn tbt ber{Ers of th* bi.otlta* anll lEtotr &sYGIoP;

skalotsn Grysta.Ls of, magno?ttor S:latitc t]tnt la aot s}.tar-

e0, heu tbc ohsre.etcr*stlg nbir&ra*cyan sgpt'Qrrsxlstc
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Hyporrthano lr thp u.oat ffimffin pyroxent* althowh

traess ef austts ffCIrs foun& tn a few aanploer ffit hffir*n-

sthess I.s usu&ll"f part}"fl altorsd, te Srcoxr eh"X.srr.ts or

yollsr-Srcsn sptd.otel fa E*yora} eamplco thora elc meny

poaadomorphu of optdote aftor hyperathora,r tht hypursthrna

*rtglaa,Xly for.soiL in the g:murdmaoa en& as ,'soluei,onn ;f,a

tha fcl&s$er phcnoorygts. Xa ons raryrft $hanogx$otE of
garact, partly al,trxs{. to ehlorltal scFB fotl*&*

Srfxary xeggatlt.; uad" l},usnl.tc alv egattrrt& throu6[-

tho 6roun{.rraee sn{, f,orrs lnclur-legs llr ths fql6.spu:rn

btotltat $oue mr6rati"t* I,* paffiIy altcred. to bcmatlta

cut

en&

anS, l,tmnl.ter srhlah fsm ver,el.ots tn tha Silollnfrsass*

&;[nor consBltu*ntn ara homhlen$.t* *lncon, an& cpatlt*r
fErmfiXrcon an& apatl,ta Eseur Ln tho 6roundreaet an& elao

i,nolrrsioar* ln thc bisttt* an* f,el,d.gpef ph,*neorystpr

Iaotmplu g3"aas foffi,s thc gnoun{m*ta and, la wot-t}cll

aa{L lntorban&a(, rl-tb. au*rotrupio el,Lt ea* ffiothtn tht sll*
tr.etfl.oat*on wss Burtly peressstcryoraxroous {.*t& tha g3.*ce

or antlroly eccou&as'y ls aot knorrffir &wrerr mlch of, tkt
otlfse fll}q srtslaal vold.e la ths Slassr Sha bag.6.s ql:sca&

arcun& tha ro16"a ss ee to au6gpst thtt sitbar" frassrto sr

Ss,s oa&c ft"Ile& thcsa o,f,$&B* Ihwvsrr ath?r aruaf af tht
glaaey gmuailmaen hava b*u mp}*ctd[ or d.ari.tr&fisfr* Sht

g},aa* bau$.a bEsouea Lpd"tnttset as t&6y peso tnto tbsEt s,&Lrs*

trupX.o &ffi&Br
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lllthfiugb tho cee.tleet slnorala iU tbe groun0maas o8&

nst be lflenttf,lofr, mest sf th* eel*stxte5]lo ntncralo appacf

to be trl&ynI'ter rrl{rmlta f,a rse$s$Lrof, blr tha trlan#}rlsrr

twtn$e& cryotalo that hu,w f,cms& i.B tkc lcr6or oerttlus.

thu groundmess haa a &lstlnotiv*, not*Likt appeefreao* Urr&lr

omsaed" nleols bssause of tho trti"netlon sTOsssB of, thtrn

mlnera}" In EomG eamplos trtfi,ymfta aPPEerc t$ f,slm Hsrc

th&n an*othlrd. of, tht roekrr 'ttrpltffio*

.e"nhe6,ra.1 quarten #tsh te Si.stts6ptsh&b1a ln s@0 thla

$sotlons by ttg yetrX,orj,ek taterfsr6nsc soIotr, haE f,oruod, tn

tbo tar$est vs{&e. It {s uot embayefr as &rG thc phtuosfifota

m& le srd-rroulfioll hy trtifr3rualte" Bhls ta&Lostos thst tb
quarta forma& aftor tha ELaoB s&fl ary bo ssooe&el?n 3arh8,I)8

es Xnrtrni.on of trl&ystta*
frid.W te lE gnna lly ooaef&urs{tr to bE e }att*forsles

mJneral wlrleh Lc fr,apos{t6$. fram hot 5a*or {}.S1 pr S&L*69*}"

flowever, Sonncr {lossrLbss &6tf,wmatls faplaoaar*nt fsfmtng

trl&yntto, qqs"Itsf elr0, m&lo*orthoElaeo fmre' thc grouut!$aea

of, e r&fsl.ttt (8, pr EBS*SI$I'

Senfop frhyoLltqn semplan frtm ths typa sssttoll- at Ylr*

gL$. Yetlsy ware conl*rod. !u th[13 s&otfsg to tho*o f,rtgm t&;

eeppcs. &r&&r *hey rcemblo s.e*t cloealy tho .nrhryolntes

neer th; top of, ths mst{onr SoeH f,rum tho typo sesttrs& Xs

atllcnftafl a*it eontetns appffixilgsta}y tha sena kln4s ee&

Bereentss6e of ml.u*rals e& &scr rock xltbts thxr wrype*l ara&.
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figure 8. Canyon "rhyolite". Glassy rock at base of
section showing welded glass shards and
pumice fragment contorted around phenocrysts
of potash feldspar. Plain light x30.

S4
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Figure 9. Canyon "rhyolite". Glassy rock at base of
section showing compaction or flow (?) of
glass shards. Less deformed shards can be
seen beside the phenocryst. xiain light x30.

Figure 10. Canyon "rhyolite". Characteristic silicified
rock, near top of section. Bands of glass
bend around embayed phenocryst of potash feld
spar. Voids have been filled with tridymite.
Compare with Figure 9. crossed nicols x30.
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Howevern angu"3.ar gleee f,ragmonts an{ enlmtrryto ftegnsntn

of, what appo&r ts ba eflliolf,ia{t prrulou sso}m ln moh f,rem

thc tyBe EeetlonI tlo &Lass eherfir rcr$ rtoagBlapdtr fho

d"t.sttnetlvs so&,la*orbhoclsaa wtth 8Y nEar SOo ls sosh&af

elthough Srt6. trtuntns sf,ts nat sotts*

Yltrophyre sf *O* ***on trffhyoltr.tcr

Sht v!.tro$hym ls rcetrtota{- to tht }sna mur}t&l& crtta

xham l,t erope out oVor s$Iy smn].t &F6&** It U*a aot Sounfl

stth tho ttl"lcLfla{. rook aleng tha caattru bar&sr *f tbq

meppt& &r;e o* Et tbo o*tlf.ora"

Ia ffi* socr I0r T* ST s. I Rr $ts S*r et L,oBS i{al-LEr qn{'

1n ?bc a&$acont sanysa t1.tba rostr thc vttrophyrc i.r ths

bqsel unlt of tha f,ormatfon sn& f,ornr a 8$*f,aot thtok strsp

tum svarl$n$ ths ritams baxcltr ritl" ethor vltrsllhtrrt 6x*

$osur€s are taolato{ un& arodo& outerope whte& a1rp Lntctr,*

strattf,la{. wtth th* ell.Lotf,tc& roek hlghor ln thc etotiqs+

fht rltrogr&yrt [s esnsorEsnt wtth tha e{Itciftolt rocts /

rtthfn the uaBBodL arca, altbou6b &[atrr (B] an* &fialoney (flI]

hcllavt tha two typEa ara la GoBs pl,,aoco &tscordaat, In

&r&eg e&JaEest on tha Futh aa& wastr

S*tcrropo of the Yitnoplrym res€eb}a thoeo ef, tha *l}lot*
f,te6. rosk lu that thay e,rc mun#s{L ln outlluc, an{. tho bod.r

ar6 rr$}et}y d.tffc:ranttal}y wcathorod.* The mctho{!.E of ffia''

tlrerLng &*ffrr, bcwsvrr" Bbc vltrophyre Le aouXmaa& of,.

fraetrrroin glese En([ see"tt, brlttlc llthophyoaa that *aat].tr
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d.lxlattgratc. It srs&os rapt&ly bsoaueu sf thls f,o*tura

euoopt rhcre el*ff,g ars eappcd. by thc mstr{! strollon*rsol.8*

t&$t, elJ.iol,fte& ro6hn Shc vttrophyre lo on.}"y altehtLy

&oeomposett, beeeusc lt ls qulckly rsmofll0 by croalon, pf,r-

tLala hy Bnrti.ele, a$[cr it Ln expoeed."

The yltrophyra oo&terJxo lar6e pbanoorysta Ef potash

fe}itraparr &E d.ose th* dl.ItsXfl*& rsskr fha ool"sr of t'ho

vi.tmpbyrc i.e usunlly vltrost"tg blssk sr gretr*.althou&h n

brom" phaa* l.e ooeaetoael.ll fsua&" Brqsn an* hlaek l.aysra

pf, vX,tmphyrs erc l"smLnate& tn soveral *utortpe (ffi8" II)'
Slra bmwn 3.ayer* ara strr{}ar to tho black vttrsphyrs ln
texturo, anfl koth typos Eoptelxr llthophy&&or Thoy Gtffar
o$ly le oolor. thle &tff,or*nor ls sttflbutcd to varlat{oar

1n the d.agree of aryataLlr.satlen aB ahCIw b,y examl,.aetfoe of
thtn eeot!.o*,E tn u&tsh tho }tghter aoJ.ore0 bauilE esntal.n

&ore aniotmplo oryst*.Il"Ltoe than &o the &srk ba&&n (ftg.
18). I&dln6e {l*, pr ,{Se,*} statos thet tbo ba,a&tn6 la
glaeoes at Sbsid,ta*. C3.tff tn Yallosetona Far& was o&usa*

by var{a {sns ln erTEtc}.}I,aEtl.en raell.t$.ng frqm s hotoro-

SonGouB mlxtng of qmtor Y&gsfr

.?st rysqapby

&c stm ua$.ar tho mlcrsscopo, tha vltrophyrc oonslcts

of Bhanooryota slrmu$&o& by a gmun{utasa of glaee. fho

plranoerysts soxepoos about 1$ par caat of thc rock en&



•

:r-vv*. - /•:••', • ad
Figure 11. Interlayering of brown and black vitropnyre

of Canyon "rhyolite". Pencils outline
black layers.

Figure 12, Vitropnyre of Canyon "rhyolite", x50. ilaii
light. Sliows pyroxenes with magnetite in a
ground mass of banded, brown glass.
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donsist of potash fel&opmr wttlr trasap of magnttXtat

bLottta, byperotheaa, atid:f,tcr &*d. rtrosa. fhe fsl&BIlara

coaalst of hoth sEnl&lna enfl so{.1s*orbbcclaec* Thty arc

cmbaye& anfl resuelty Srow sarlEba$. twi,aatu6r {iuarts La r&Fsr

?ha aooassory xafurerals ar* e.lter*d ln m.roh tira s&&.t lge.y &8

ara tbomo ef, tho a{}"l,otf{s& rssi(

Sh.e 6roun{mc"se hag fl,ow etffi}etnro arou&il tho p&oao*

ory*tor $ss* Layaro csutaln eorc ortretg.lLttee th*n &s

oth*re, rcxuS"tlng ta ban&tng' of, th* foekr Sha eryeta$*tas

er& anteotrm$ler ousre0., helr-Itrkcr andl a.t tgna{t wtth tbr
flow+

Fcrltt[o toxtum f,e oo.mgon to mogt camp],.oe* Cryatal*

Lltac pa*ri.ng tbltwh t&a purllttc whsrl"e indlsata thst

tha n&srta lrara f,Emsfr. leat. Sevornl aaupS.eo osntala n

f,ar pdaoS.l,tea*

flba 1r$O9 r*fraottve S,n&sx ef ths gfaee ruggasto IbSc-

}X.tl.e 6 oBIIo si,t Lll*'

OrLgflu an{. Css&ltXasc of Scpocttlon

AS.thoug& tht se&foe nrbyoLltan provLously bas bota

o*nai6,ars{ a IaYa, thc urj.tar be}lovos tbet tBts formatlon

orfslnatc& as qn t#nlu&r{t,o or xel&e{ tuff, wbnec orlgtnal
pyroeS.*atlo toxturs has boeill eogtly (eotroye& by lntsnso

weL&l.pg snCI. etltolffsstisar
*$,orrteg &osoribed. thc f,srmetr,sn &6 a rhyolltle }avn.



&
Slswrver, he td.entifl.a{t tha r,*ek bofsru tho wt&orprue.* axtsst

of woX*&c*" tuffs oaa ellprsolatorlr $ovara.} wul$.ed, tuff d[,c*

Xloolt e h*ro been d,escr!.be{ as rtinyollto flows tn ths $ert*
ffor exampla, the chard" textur* 1& e,on,c sf t&,e we},flo& tr,rffa

of' 'SrLLswstonr Fark rus *ttributa{!, u{stq&an}y to the snrffi*
i.ng sf pr.udoa frasqents bF thu wo{ght uf, ovurlyfug Lava (Lf*

pr 6Sl. fba tgnX,rubrlta on tha Ssrth lrlan& sf Sau hatsad.

rao thou6ht to bo a rbyorltc f,row untttr lts trtrs ortgln rae

roeogntaa& (&S, pr I98-8OS an$. IEr F* $?-6T)"

tshe erltente for dtffcrentlati$S lgrrtxbrfton f,sM

layss qrs sontrovrrala} aB& asc baso& prtnoiBclly u;mu ax*

e!fitnetlon of rerks froa thc ssa}J. uwbcr of, nu** ar&rntr
6rupt{ms whLsh }ravo ooeurrad. r1t&la hLEtortea:. t{eG* Eb;

aruptlou sf Mtr BcfJc tr tha bcot M,ow-u of, thcas* yhr prtsb*

Ls;n ta oouplox booauEc repsnt omBtl.ons &o reot aoso*aarll,y

tlt"tplleate thoos of, thc p*,st, nsr can tha ree$.tts qf tha

altorqtlon sf the rEake wlth tlss he tahon fq}}-y isto
aeeount.

SomBaotlsn an& lrhat apprara ta b+ f}sir strtrsturc oe$ntr

tn tha 0anyan ilrfuro}l$rtr, hut as ehsumn by fl"*grar ts Eefr IO*

ths tmo stnrctures a,ra t*fffeuft to &trt{ngu*rk* Sook (9,
pr 1$*41 tXeta couupaetloa wX"thqut flotr utrueturc ef, a erl*
torlon of lgntubrlltee. flLow atruoturo, howover, bae bcan

reeo6nLac& fln wclfl,cd. tuf,fe af mut&sastrun ldtshs tBS, p*

308-681) anA tn the Rattlasnaka lgntnbrltc of oentrel
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Oregou tlo, p* $8 enfl. fr$, pr s0). 1rtr}Ier (8, $r 6?tr'*S?8)n

whilo stu&y}n6 yroS.EauXe I$okB fn reuthas.ctcXf, *rGSPAt ob*

mrtc& a grad.atlos from tgff ts e$f.&ls flr*r ffhlp 1lillE'

tlonshtp wen cmphaelEe& by $o*ntta6 I"n the flor whlob

sxtca&;fl 6o$sxsar6. tnto tba tuf,f* $trllar bclleYs& thtr
ln0.to&taf, that theao tuffs orl6fnatc& stE fl.ow fsatUrta sall

aot by tollan acaumutr'atl.onr

a, saesafr. erl?orloa of tgni.ubrites ls }"on wpealf,na

€ira"tty st tbo base sf the stret\Ifie anf, ,"ts &ecrcapa u$sarA

tll, p* 1$44lr Sl1|s ftatura oEuldl 31ot bo propor]'y lnvastX-

#&tG& *n the Cenpun nrhyolltcn beoass6 of tht fntoner

st1{olfltntL,onr Soqrovtr, t&le formattoa appaarE to br

soarruthf,t nntlo6nus ts thc wcl6tdl Btrrbop tuff, ae &cnortbd'

br stlb,art ttt, pr 1989*186S], Itt foun{!. ths sax.&ai[ tuff
to bs g}aany aS tha *&3C qsil baac of, tfu* f,orset|our

$x'lbprt ballevt& that rapl& coortn6l oreato{L tho 6f'eEetr

phasa, tl11t the trrf,f, thst qr6s ht$&.cr {n tbe es].llsn rc*

sotrs{l Aot g&sss frsm tha tuff tbst ug&lrtay [t anfi. ssnaa'i

qntntly asclo$ &.sfis olaurY.

$esay e*ryrlrts sf, thc Canyon trrbyoltrtctf ooatel'n vaetr'o}ta,

a3.tbou6h laak sf r+aLgl*r ls a arlterlon Llpta& hy e6ok for

lgnX.ubrltos {?, p* 1$**}. l$nuaf.Iolit an& H668r how;rorr 6-t*

eorfbc t&s tr&a&s t*f,f, a,E alri.ghly v6glaulatr, etmn8}y

rasqsbl{$,S rhyol*te*f}onrt $bst&lan fo1xff ths basa ef tht

fil,aho tuf,f, an* frsm {te &oaartr$ttpn epJ}6ers to be sJ'*l'Lar
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to tht gl,assy, shnr{*taxturu& rosk an& tha vttmphyro tbet

oeoutr ln thr mappefi &f*&r th5.rr Ecstlone of the o ctd"lflnr

that they fl.gu.ra1 havc a slrar& tcxturo ln&tsntla6 thet thr
obstd.tsn ** a *oo}1n6 llhae* Ef, thc tuffr

ffi,0.o arsel cxtcat nnf, a &arI,regta} uppor mmf;aEe art
othcr aocoptcd. ori,tcrLa of 16nl-uhrltpo" but t,hay oea not

hc app}!.t{[, horc bacsupc thls formatlon sas gr*at]y ars&c0

hefom lt wee hurt a{ hy fouag&f Fsoks*

Hal.4"o{. 6laos eherd"*, *tong frn8mants cn& oo]*lapee$,

prrmi,ot, nrhloh oGour ln part sf, the gsayea srhyolltct{r nrt
cetqbllsho& faaturcs of lgnfmhrtrtoEq *6nttto{!-l*y tbaso

f,oaturas ooclrr on3.y at ths bapa of thp f,ommattr,onp but *o
shs*r hy ffIgura* 8, S an6, 1O, tstcueq waLd.!n6 nad, ptl"lelfi*
eetr,oe of tuff osn llrs&u*r a roek thet S,lf,fara lt,ttla fb$e

a }avn* fibs al.Ltpaol&a.L, antootrop,i.o &rs&s ebout whioh

tho 6J,uas ba${Ls ryrua& {,a ths st}X"slf*a{L rook h&y nel}ms*nt

ooLlapaa&, puu*or frasmanta w&ls& h,aru hc*s nask6d, by rll*
tolfleatlor..

Bho rarf.s,bLs stti.tu&ce sf tho $aa.yon rrhyslltan nuy

pnrtly b* arBlalno$" W 3te X6nS.abrfto ott6lnr A d.6pottt

of thfa type mtll usrrany &ssuen+ tha l.nttlat f,ip sf tb;
eurfaeo u,IiCIa whtrsh r,t In flcp,or{tofi (Itr p+ 18$? nniL BS* Sr

SOE*$8Ilr

Tho vitraphyrt s1lIBBrx ts bs a aon*sfLi.e*flod. phaaa

of, thr *aetro& n'rhyoltton" Hxaopt f,or sr.Ltolflaatlon, thc
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mlnoral"o6y of the vltrophyra ls s{rnl1Er to thnt of th* sll-
lolf,le&, typtoal 0anyon trrhyoltten. &tb raoke have a

glaea6r groundrnass aa6. atmllar phenocryatn, Xae}u&lag sotlLe-

ofthoolaes. fbe vltrophyro esate,lne no apparen-t shar(La or

f,ragm,o$e, hut tt Ls sl"mlJ.ar tn sfilpuernlroo to tht &oE*

el"llolfle&, slxalr(l*textarc&. roci{e that fprs ths baso af f&;

eoctlon at tbs sutllorar I'ennar (8, gr SSll (laaorlbos a

stltotfled, rtryol.ltls rsskf sdulLar to the sft.tslf,I.afr Canyon

ilrhyo}lt*tt, whtoh ha ruggostc t.n a d,evltrtfle{1, vttroXrhyrt.

It ts {"tffieu}t to e$vmncc a rtasom rvhy rome rccks

ebouL{L bc eX.i-tetfle{t whl}a sthsrc ara sot* Hswcverf Eo&[

rpcks may be &enoat thas othors as{ thcrsf,ora not aoecs*3&}c

to nlnorall.gers.

fha vttroBhyrc Ineks mog! of tbo foaturroe of
ei.var Inolualons of tbu si.:.lotfle{t rook are f,oun(L {n th
baeo of tha vttraphyrc tlmt le l.nterEtratlflc*, but tht
vltrophyrt &oes tot show osntaet nctamorphtm an{. othar

crlterta of tntrusX.onr *}aeey flLew b*n&Lng lc sommn to

tha rttroSriryro as lt ta to tbt sf"llotfle{L roekl an& tha

*ontaet betweau tho tmo npeke le grafr.atfonal l,n Epvetul.

plaeaer

gtlg.J.laritles of tha El.llelf,lciL rook te tbc vltmp&yra

u,ake argtr.uente a6ntnr,t a Lava orlg!.n for tha stltotfto{
rooh eppty to the vttrophyre tqor

In ooncLusiolr,, lt eppsers thet aXI phesoc sf tht 0aB'

yon trrhyol.{tcH havs a ssmeon orl8in* Sho d'lff,arsnoas ls
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lttholo6y thst oxLat rnr &us te ysrtratloup tx wsldtng &nlt

el.ltal float lon.

Danfortb (t ) &:mation

.ir wc1l*oonEoll6,att0. tuf,frbr6ocla en{l t\If,f orxop out' aoftb

of tr.one ffoustalpr Shey aro stnltsr ln li"thologf *nd. IJI

*tratt6rapblo 1rcutt*,on to tbr top naubar of, thc mnforth
foruatlmr &E dcmori.becl by Ptper (26, pr *&]* I'hc S*nfortbts

uppcr nsmbcr rtste upon tho gtGqus Lare}.t trn, tha wsst slopr

of, Staonr rultrunta$.n, anil, Barh ef the *uff*brccela &Sreetly

evarltos tho $toc,ne baealt f,n thc nappe& &fo&+ Sqr thist
ns&sana an& fmu ooan;mrtrora Ee&c wi,tk ths $qsforth noar

S'rcneh6lens tho uppr seubsr of, thc $axforth probably sstF

Folatos sltb ths tuf,f,-bru*a,ia anfr tuff of tba uappcfi. *r$te

Flpcr ( &6 , p r {S) usns{. th6 Dmf,orth foruatLonr ln
196$. from ltE *xlroauru alon6 Oew Crc$c at tha Salrfortb

&asoh Xa f* 8& {I* I S* S8* B" }k &essrtbodl lta upptr'rulrt

Urmb6r ae foll,owO g il{flrff-breoola, purp}1sh-g5a,If r mnEg*tt t

vltrsoua brormlsh-sray matrtrx {we].&o& rhyel.Ltlo Srurxtaa? }

aneLo*lu6 abun&ant renprtoatefl fra6nenta of wAlto pt*u{at1

hlack obeld"leur eet naesslve tsf1atad. rhyolltctr f,ragpontr

a f,raetlon sf aa lnoh to o f,oot lon6rtt

.A oomplsto typfi eeatl,on Ef th* SEnferth f,srmstlen lr
net axgoned.l homvarr at tha typa soct$.on cn tha ,$tLvtqg

ft,lwr1 txo stLeE nsrth of Surnan tba tuff*braoels, uBlltr

manbar La oxpoea&r
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She tuff-brecala enfl. tlrff, reexabor cf tlre Saafortb (?l

fs::ruatLor !.n the mappafl araa lloE tmlrro{lato}y upon tho

steens bes&lt or Ganyoa 'rrhyolttcn fotru.atlos with anguS.ar

sa& eroslonal, unoo*fora!,ty (E[S' ].S], T]e Saafol"th {?}

f,:lps iLoN. S0oE., whoreas tho d.ipe of, tho uadorlylng roakr

aro varlshlo e"nd. greater, tdhsra tha }enfortb (? ) Grollt

out at thc beec pf i,ona $aor:ntalsr lt lE ovarlala by gravtl

d"*.rlyod. f,rtm tbc topograph!"oeL1y htg$sr 0anyon *rhyolttenr

Fark (86r pr 48) found. freph-wator ehcl}s ln a Lowcr

mcmber of ths Sanforth that wsr6 d"ate( qe S3"ioe6n6 str

PLolstoocuar He lnferrod. thet tha forxatlon ms Brobably

Flloaene ln ago. Campbcll (S) ang6aste& a pooxlblo osmlr,

atl"on of, tho uppsr memhor of tho Sanforhh wtth tha wsl&td.

tuff of tho Hqttloma"ke fom*tlss sf contral $r+gtrn, alrfir

gosttng that tho Danfsrth trs of h.1&0-le I'}ll,Eeena egpr Xlhfr

&etlng of Mlt[&l,e F}loourr L* substentlatofr by thc fact that

Coahran (S) found. thu SEnf*rth (?) on the wc$t slopes of,

Itrabl.g $Iouatafns to un6.er].le the thpuse,xrtl 0roak fs}ffitloa

of, Latc lritd"&ls t:3.lootno &ger

fhore arc tws lithoI.ogf.ca}ly fi,lettfitat unlte of thc

uppcr rembor of tha Smforth {?} ta the uappufr &ree {I} &

tuff*broeole qronte,[.nl.a& mesy ]e,rgo Xuntoe f,rrymnnts anfl a

Eusl}or aumber of malltr sts&y fregnents trn u tuff,aoo{tlu}

rnotr:!.x, anfr (S) a tuff, wlrl.sh esata{"ns a fow ena-I]' pumloa

an& *tony f,rag.pente.
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Shc tuff-hrecsts, s$CIps CIut &s e strlp tran&Lr6 &offih*

6agt &otr'ttss tbe arog frou sscr flo, fl'* f$ S', B' S& Sr fhc

tuf,f crops eut !.n a8ca* t$, *fl, ES, T" Sg S., !t' SE Er

flhc ebrattgrs.Phto rel&tlonnhtp betwecn the tuff,-broocle

an& tuff ls not 6efj,al"t$3r un&.srstoo&r &iiret of tht coatast

batwaos thdre [s hifl&ae hy SgreysL {crtva& fro* thc Canyou

,tffirolltcil* Ie BQo* 1S, B. gg S*r R' S8 S* thay havo I
coffimn bouadary, but tbo sequencc of ileposltlon oou]([ Bst

bo &attrmtuad. by r6as6a of talUs soYaf,* Hsweverr llkoL3r

tha tuff-brteoia tes &cposXta& ftrEt bs*auaa (11 tho tuff,*

b*aeela ts hncnrn te raet on the o}&er f,orm'tlsns of Stcoao

bees.Lt or $enFe;1 ilr&yotl,tOtt wbsrcvor lts baeE Le oryo*od.1

tx-rt yhat xtclsh funm;d.tetsl3r ua&erlles tha tuff lo unMorat

an& (A I whGr6 thc tre unit I ell ln contaot, the tuf,f, ts tho

hlghort bpoSreph{se.us, althou$h [t e,ppaers ta bt ro &ell;

rsststaat to cngric$r+

fhs tuff*broaci.a Xo approxlmately 1$0 f,eet thtak nhtrc

it overllas tho $toaae baselt &se,tr ssx Cenyonr In sssr ISt

fr SS S*n &* SB S, the tuff, f,ornna a ISO*foot ellff a&$aocnt

to a vrnlley ef, thr tgf,f*hrsosts,r fhe helg&t of, the c].{ff

rcpressrtn tha th[okntse of, th* tuff [f, &s potstulatod', tbc

tuff*brooola tc o}&ar an& tmmo&latoly un&erll,ee the 6liff"

The gsneblno0 thi+mser of tho tuff*brocsXa en& tuf,f, thsm*

foro eey be ao m},rs& &s A8O feat" Tho ti:lckneBs is vnrlablo

bcoauee the fsrmatLox wao d"epoElted. upog aII unevea, oltf,t{'

Burf,asg*
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Slstrlbut ton and. ?opographle r.{rlrresotou

*bo f*:cmat$oa srops sut qver ebout tsercn squaro mrras

an{l fsnnn sia trragu}ar, northa*et-troafr.rn6 btlt agrass thc
co*,tor of thr &sGB* ttbo sutEnrp tE about scys.R s!.loE loa$

aa{. about oar nl}c wf{La, oxeapt whorr Bartry oovorcd. by

grav*},

fbo sanforth (f ) cv!.d*nt].f s&ot osv;redl, a mroh lorgor
Eroa thalr trt il,o*a torlay. snrnx.co fraguncmte srrel,Lar to theec

wtths.n t&o tuff-brcco{a arc foun& *eattorafl. sn *op of thc

eeryoe trrhyolttar tr[dl StacrrE bam.ltt l,umLgo frawosts film
ossur &sa,r zo&rnt bumng Ln sollp ahro thsec foruatl.onnr

shs tuf,f*brecola proJaete lnto 6snysn6 sut tu tho 0alryos
ilrhyo3'ltail slgng thE eost toread.ary anrl at {-our &huntoin*

thte rolattonrhlp lnd.Leatss that tha eanyom,s uoro sut bc*

forc tho d"opos{tto* of the kaferth (?},

Strtexu,s lmvs novr{L }ateral}X to ths southcast on tbo

d"ipptsg srffesc of tbc unitorlytu,6 basa].t auit formafl hopo*

oltua}. rt&6lcs lu tha tuff*brcsoLa s&sng thc northuast

bouaflary sf, the $anforth (?). fhr routhoast 6d,g6 of thc
fomntlon epllaars ts owrLep oato th6 $enyoa ilrhyolitott.

&pparont].y thtE soutaet t s osvcrei!" by 6ravel.s at tba baea

of lcnc iltountaln.

fha Senforth (?) ln lorl"aa& ar,aae, wherG tt ls epvera&

by a en{} Eo$e, foma Law rouns.a& rLd6ee* 0m tha htghar

r$.fuos tha Sanfsrth ttl loaal"Ly forse hoodooE* ihwarcr,
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svon eurf,aoes arE erm profluoe& by thc eros{otl sf tnhurar
etrasts fmru the surfgoe of, t}lg tuff bod.m.

f,uff*srasela

Lltho].ocv

fhq tuf,f*breoc{a la compaed. of eou,rra prxrloc an0. atony

frapeats Ln a anatrlr of, tuffr A tfirLs&L eanplo contaias d$

per eant eagu}ar, unorlcate{., pumrec frm*sentE thet havc a
maxlmua d.lamater sf lS snr &isst of tk frn6ments flro lsEe

than 6 en lu d.{amotrtrr $ngular stsrry fre.gnaate cnbr&rtr& la
tho satrlx &ro about rs pcr ecst of thc rpek." shc fmgucnto
ren$6 up to 10 om ta CI.[amator, hrt uCIat are absut I o$h

shc atony frapontc ara t{teutLae} petrogrephtoa}Iir ts t&o

ttlta!,f{c{L nock of, the oesso& ilrhyollter'. f,geG tuff,&qo&na

matrl,x la about 50 pcr cent of tha mo,kr Ss&Il, anhc6,rt"L,

glanoy potssL f,cl*ryar o:yrtaLu nro xtd.el.y ryaco& throqgfir*

sut tho uatrl.xr

Jo{ntln6 of tha oo*rsc tuff,-breooLa ununl.Lf foracr

Iarga polygoaal colu,sno that a,r6 a,a mueh e,s er.x fuot in
iLlamtor tI'tg. 1{}"

Outoraps wcathsr na tws &t sttnetlyo myir &rrf,e,eor

thet ai;'* {.Srraetly srsssa{l to wuath*rr.u6 form hard, crustr
ss the tuffasaoun matrLx, apparontly by oannenttus of troB
sxLd.os* fhc puml*a f,regmente s*atalse& tn thc matr!.x t&ra
&aeornpoee en& falr orlt to Lears ptrte ln tha eurfanrs pf,

tbc outosopsr gurfaeaa thet aro proteEto{L !-n *l,ohog ari



Figure 13.

Figure 14.

»saa

Weathered outcrop of tuff-breccia of the
Dan forth (?) formation along east border.
Note stony and pumice fragments.

.Polygonal columnar Jointing in tuff-breccia
of the Danforth (?) formation. Near Box
Canyon.
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not hard.enod.; therefsru thCI niatrl"x rtathors ewa,y fi,rst anl!.

loavea bahla& protrtrG.l"ng punlst an& rtony fragpaauta {trt8;.

X5). sutcmBa weattsr lmto BeBtr b!.sarro shapce, andt ttay

ee.vgs &?c forl*sfl" Ttth tbe e*.d, Ef suall anima}.s that stst Ln

ths ltck*
fhe uo{l uouo ;f tho tuff i.s etrerom-.e*.Iora6. en& aaElly

d,5,rttn6ulshed. fmnn thc re*.0.tgh*bmwn outompa* $Ecaueq

rmny of tha flncs of the orlgtnal, tuffaotou& aatrl,x of thl
roek havo besu ransva{. &{ff,;roatls}.1y b arootonr tbu o,r*

faco of tha mtl 6oe&l.ets of a ru*ti[ua]" oousontr&tLon of
pumlco and. etony fr+&morrte* fhe pumlm frsdp*ets oa th;
Eoll eurfaeo Ers por6ue, harl{ an& ersemr.cOSSrt{[n hut gCwfal

lnohse bolor* thc sr,*faco lrhefa tbtla t,g moro xnOfgtufC tht
pumloa Ia i[e&so, eCIft En& d.sr* S"aSr

Fotro*ranrbv

S.s f,ssn tn thXu ooetton, th,e rosk [r eonposad. of punlot

and. stony fragUoents anfl phenoeryets of potaeh f,cldrpar,

Eg&rt6r raa6netlta, blottto an& s*rcsa La a Yttroolqstls

groundmaas of glasE shar&s. $everal seottoar txhtblt &

mottled. appGa:rs,noGr appareatX,y b*ec;uso of an q.ltcratlon to

montrymrlLlonlta t?)' Bbe arigtrleal gL**r chtr&a ara 6"l"fft*

cuLt to roeogntr* l.n &o&ls *ampl,es an& san be ssall oaJ.y bS

m&uc1n6 thc ltght omtcrln6 tho subste6e. ThE punles ia

partly eollapso&.
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Hort of tha ShenEcryeta ers pstesb fel&spar' * to I

I)6f; cBBt of the matrlx, emfl rluarta, 1. to B per *ent of thc

mat*J.x* Sba phonocrystE era Sen@ru;l}3r snbe0"ra] an{. are ast

*mbeyr6. or a*ltercd.r She feLAapars ar'B xtost}.y senidlrxo whtoh

arc B.elthfir twfnse* Bstr ssge(l gnfl.. havs $s{}r e}ceVa6ar I:18$-

nuti.to snd[ btotttt oeeur le ttraecE. ffh* na6p*tf,tE oscura

ae SffiIt* enhod.ral fragnnentE trs tho StuuAditn&ss, as d'ust i.tr

thc pumtor g3a$mants enf, es rsa@t*.on r!.wa on tbo bl"ottto

Iatha'

fhe gnounsm.aes of Sl.es8 shards la ahout S0 to 95 por

eont sf ths rrstrlx e&{ le Ponqewhat stlltltf,te& J.n seversJ.

aamples* Sose of, thc numplos havo wel&ed. 6lase shnr$.s,

tthq rsf,r&$tXTCI ttd.ox of, th* gil.sse ia 1.$1"?, n&toh auggostr

E rhfel.$t$.e sffipoeitiotl,*

fuff
lilthpleff.

fhe tuff x,e e*e8lrhet stn"llar tc ths tuff,*bressi'* but

e*stgr.&s emallsf s.S& fawer f,fagm.e.at&* 'fba fraogfutsnts erq

apprrexi.untely $ Ber Eslrt ef thg foskr ,guelce fragrrents,

wnlok ers ths aa,sst pleattrfulr &$B as Large ee * crn Ln tll"an*

6t6r altlmugh mos! at'a leee tfmn I m, fito1ry fregnnante

o$Gu1i but ero l;s& ths.u OI1G pgr ssat of the x.oskr They

&rc s.B&t$arr J"eEs timg $ um ln d.lam*tcr en0. {i,re el.Hi,}af

tothaa3.].icxfll,o&0an}ratrttrhyolttar'Rareeryete'Ifragmonto
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oosu.r tn the trfiuqeous tretfixr
0uterops €Lr* eo&essly eottl-sd. !.* app*ar*:loo* Itrss&,

surfe,css aro gray but oxtfnls* to redl"{ltsh*broxm Wslr sxpos$Far

A red.dtolr*bmmr, har& crust forffie oa thG sxlxfaot ead. B6&,1"6s

a?{alr ln sheets ts sfipsss the un&"er}.y{ng 6rey tuffr
Su.temps of th{e rock weath*r i.ntn mroh ths 8qe6 folqs

s,E fr.o those of the tuff-brocsla tflg. 16l. Iroly&roa} so},!rsr*

uar Jolnttr$8 ts aIEo sosxrlon* $oX]. ad.$aocnt to thc outorept

{s san y but hecom*e eo*rser at a groator &.tstqs,ss frsa tbo

*he suterop beoause *f ths sousqntratr"au of pumi.oo a*,i[ stout

frudsnente. the glIer *f ths aotl Lu th* tse&o as that of thr
weathered. outonpar

Fatnoaraohv

f,be tuf,f bas e yttrooles$tc textur*r but tn oontrsst

t the tuff-brecola tte 6roi,mdcrass of gl.tlse shar&s ts abstit

98 to 9T Ber csrit of thp setrlxr flbe 6).aoa Le rhfol{tfst
ap ln$.laate& by its rcfre$ti.ve lnd.ex of, 1.*$9* SmE}} ptamiot

fraguonts oaeur but a.rs rers and, *s lr*t &ppser co].]epsof,.r

fhe tuf,f al,oo fl.tfferE from tfrei Arff*breccla ta thnt ther€

le np. ap;larent we&itr$ag ,of the eharClr'

;*o8t of ths cryotal.c aro p,ote"eh f,al.&eperr althos*S s

trac* of, quarta, pfr€serisr e$f, ma6petlto ar* prereRt* &fuat

Ef tho f,el.&spar ts uelt,hor sons& nor *wlnno&.
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Figure 15. Danforth (?) overlying the Canyon "rhyolite"
along the east boundary of the area.

Figure 16. Koodoos and caves weather from tuff of the
Danforth (?) formation.
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Grlgtn aufl 0ou&Ltl.one of $apoa$ttom

tac& of bcflf,Lng an& aorbtng pf the $anf,orth (?l eudsest

that thle forqetloa &lil act ortginato s,8 I uornal aeh fetl
or as a watar &apoe1t.

SauBhell, e.ruuaatng E Sanfurth*ftettlosnairo corr6latX,en"

eettsats* that tha upSror nonbor eoTere& 61000 squalc mllo**

ffio and othor autllors LnEt extanelYe Lateral illstrtbutton

as &, crltarion of n.6rt"rnbrft*a tg an& ?r Fr l${tt}+ fhqt tht
SEnf,orth t?) ts an lgutnhrtta Is s.lss In&loats& by ooluEnnr

Jqtntts$, eollape*& prrmtet, an{[ wol&tn6;* Fipor tB6r pr {S}

auggamto& thet t&o uppor meuber sf, tho knf;orth te xtL{tt{X.

urhan ha raf*rre& to thc ustrtr &s n(wcl{.ad. rhyel^I'tts puu**

lcc?)n.

Sht surss vspts of tha &nfortb {t } uay hata bccn fa

ths arua ef, Ceaysr nrhyolttosl &s In&!cato0. by t&o ell{ql*
flodl1 {anyon nrbyo}1t61'*LiHo frasxrante shleb oosur tn tht
tuff ead tuff-breoelar

fha sas.fiBrth {t} wes apparant}y &epoaits& wbcu ort3.

gf&tnto aruptfous rr,pp'r& fr*6monte fmm thc waLLs of thcl#

wats an& {or} swapt up fragwant e f,rtm the rurf,aca orstr

Mlleh the gf.envtns hot avu.3.e.nehoa movodl" boforo Sepoe{ttu5

thcir loe6.sr

ths tuf,f ;nay hava travelsd. a 5rcator &:[ rtanse from ltr
souroo tkan 0,{& the tuf,f-brecslnr €LB su66esto& by thc Emal}or

slzo of the fragpente e"&d the appareut leck of wal&f,W.
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Weld.Isg ean not be socn In thta sestr.pns sf thc tuff" Shr

laok of wel&lng lnd.lsetes that the tuff wae uot latoneely

hot mhrn {oposdte&. smrofrn, the ttff he,s eoruenar gEtnttug

an& othsr eFreraotorl.eti.ss of lgntubrttos not knoqm to apply

ts or{llaarry ss}, fs.L}s*

S$rolLtto &ravul

frmvel {,or*w& fmm tha Sanyoa rrhyol"lton of, lons Hsrm-

tats ss\rurs ths &fira, for sovCIral mLles nortb of, the Bsua-

tal&ra b&ea* '#hat epgcars to ho thc orlgtral., mooth srtr*

fnaa of th6 d"a1rcelt o&s bs se&n sv€r snro]r sf t&s grevo]

**&f,r Tho ctr*ms vhl,oh cse rgr fnos thc pro-gravel ss$yor[6

sf X,*nc &{ountaln haya orofi,ofr part of tlro grava} sJ}oa tnto

long, *oll"trfi& ht}"}o and" oqpose& thc ua&crlftng ol&er fsrsc*

stloas st ths hottCIH.s of, Bsms ef the Fny{nsE* the etroama

havc taf,t torraeoe yrhsrr thm gravsl onoe proJecto& lleto thr
cenyolro of i,ono Iaounts,ln.

I$ost of, thr #rava} f,ssgnreate a.& suban6,r.Ior esd" of
tho ri,so of pobtrle** the gravel te nlxe0 wtth eEh and, Ia
umlally tauoonealt6,ato6' anCI, unEtratlfle&e Howoyer* pssdLy

ooaeo.Lid.ate& grevsl ia *, tuffass$r"l& matrtx was ooo&sLsaslly

f,oun& ln f,.epraeafons of t&s topography, {}ao sush &epoelt

f,oma * 1o86o of oong*"ou,arata IO f,eEt thtch Xn the valley
north *f thc promlaent r1&Cp of tr.lff an& hss tho app6ere&o6

of gmwl &apoaltr&. en* rom*e$, trn a e$s,]..I ls&or
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Srs.veJ. *S f,sst tblqh rests upon tho Danf,orth {t} f,srm*

Eti.on ln sscc 88, f. Sg $.r R" gg 9., ffi& mey bc sYen thlck*

Gr noer lts source et tho base of, Lone lshuntal'u"

fhe a6e of the 6rnvel 1o poot*!i{{d.&Io Fltoacna* SraYul

partly fll"}e reytnss ln thc Sanforth (?)' srLish lu&l.aatte

thet the $anturth t?) was cmde& btforc tl:o &cposltlon of

the 6reveL ftro ag6 of thc Srs.val ts eIBo shswn by stnll-ar

0.eposlte on tho muth ei&e of lons &tountelnn drttra SLa{r t8}

hae found rhyollttc,6ravol depoottc0. uBon thn fbousmd. 0raok

farru"atton of lete HL&&}o P3.dooone &gor

Mcc& Sasalt

$, thl,n, horlzontal flew of, oLtr,vtut baselt lleg on tba

f,owls*& at ths east Etd,c of Jlgno &ountaln withtn ths mnpp**

&f,o&r fbl.s f,low Lo Jol"no& by eontlnuous outorqpE with tha

baealt th6.t forsns the promtnant mose at $ragrn &a& Snnoht

mllos to tlre mouth*aEt'

Morrten (3&, p. 461 thought thet thc bana-Lt at s:lcssn

Snd. HauEb oorrc].ate& wtth tbc &icsa b&selt of, Ylrg;i.n Yal}.*yr

the beealt tll*t 1s expooeff. at Orugou ffid Staneh &{,root3.y

ovarlles the Thousend. Creek fCIrmnt*.on but extanAe hoyonCl

thLe f,orleetlon snto tbc #antrou nrhyollttH lrlthln the nappo&

&troffr 'Xha idssa baeal,t at Yf"rgln taJ.Iey, 30 n{}*s to tho

mutbwtet, bas the tseffc topo6raphlc oxBroao{ou, Iltholegla
gharaetor, and" horf"sonteuL attttu&e but root$ upsu tha Ytrgtrl

Ya3.l.ey fsrmatlon'
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Tho aresa baeal,t wag n&ge* by fuinrrlaaa (e*, pr fi6) f,rosl

Lte occur:'ence at Ylrgln ltalley &rhere lt foure tho rim*rOgk

of tho sresa above the rnnlley. 
,

tha basaltfe relatlonehtp to ths rhyollt[s $ra?al rtec

aot d,etermJ.ne&. Sravsl ].les upon tha bseo,3.t ln eererel

pLaeos, but whother thte Sravol Xe the Be&il e&6 &s th&t

which turped.!.ately overltoe tbs $asforth ttl Le nst hsvncr

Srav*]- from the hlghar al,opoe of Lone &lpuntnla ney bavt

been redeposX.ted. on thc lowlylng baaalt.

the l,'lesa baealt la tht &ra& is &eto{ ao poet*&{*&&}c

llloceae bossuse lt ovsrlies thm tbsresan& 0reok f,ormat{oa

of tata triL&d"Ie $llseeno &Sor at $rogon Errd. Eauehr .f&t
youthfrrl"nsgs of thc baeal"t le evl&ont from lts frqsh, trln-

weatherod" appem,reuoo sa0. thu ebEexse of a eoll Eonir

$tunte& aagebruoh ts alsiost tha s&Xy veg*tatfon that Sltors

sn lts surface;

the aurfac* of the bsEalt ts horlsontel, hut lts thls[*
sses ls varlabl"o X,a the aroa bscausa lt f,lowo& upoa tha

oro6.efl, unevotl srrrfeso of thn Oanyon ilrhyollteH. 'Ihc uax*

L^mum thleknees ts approxl,matettr tsS footr

ttthology au6 ;Potro6"aphy

'ri*l"thtn tho uaptrmd. araar the I#Bs basal,t oa"u bq rta&i}.I

d.lstlngUlshad" frtra tha SteenE baealt by pctregraphla $IsI&*

lnrltlsn cr ln tbo f,le1e by exaplnatXon of tba outomp an6.
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ths hald. spooltss$* In 6$ntrs.st to tho Stscns baselt, th;
Ii:ssq. baselt hea a g'166*gf&Lned.1 unLf*rm texturs, an& tha

frcsh surf&CIG ls d.artc Srsly to h1esk. Outarops uoually heyr

peorly &evoLopo& c+lunn*r go{,ntln6.

Idl"cltsooplo exeu,J.netlca rsvsslr thst the merr ts ho}o*

arysts"lltnt snd. hes an oSlhX.tte t*xtura of, plag{.ool"asa"

oLlrtrnc, aa& m,egn*t{ta nn lnterstltlal, eugltcr

She pl"a6loeLa*e, **rieh msirss up approx{sste}y S0 pcr

c*nt of t'ho roci*., le }abra&orX.tsr tbc plagloslasc Latbr

arc rere}y aoned, se& usuelly ara net sorrodle0 or embayodlr

Snla hronu,. unaltored.n smhs6'r*} au,Sits ls thc Brr}y

gyroxsaa proerat' Xt oursaund.n ell othsr g.lnsralo an6,

mskcs up apprtximately PS por sent of, the rookr

Sho shun&eaec an& froEh epgtserr*noo sf ths oLlv1ne arc

thc met &lstlnetXvr Botrr6raphte f,caturre of tbls rookr

Slfrtne X'orna tn Largo, uoua)"}.y auhe&rat pheuoorysts that

eoneti,tuto alusat }.S per oeat sf tho rockr A fow of thc

phcnoesyEte s$6 rJ.f6htty a-Ltsre& to uuagnot{ter

&ppnextxstoly & per oeut cf the rsck ls prluarf e&g*

n*tlt*, whieh io tha silf &ossssory conetltueut* ffha mag*

nat*to forma lncLust*ns La the oth*r urtnoralc an& is
ueua,I"ly enha{ral* It apparont}y wao the ftret nlneral

formo&n follorc& {n sGqu.$i}oe by o}tvlnen pt*6tooi,&.$&, enfr

augtta ts'lg. r?).



IT 5

Figure 17. Mesa basalt, xlOO, plain light, augite
enclosing olivine and plagioclase.
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OrigLn qn0 sonttJ.tlenE ef Scpoalti"on

IIho unifo:m thtck5os6 of the baesLt ta tbt afr$ae*lrt

&rGaE Ln&Loatee that tha basal.t ?ryes Yory f,Illttt an& aprca&

oyor en elrcst lcvc} surfaos' SS lntr&stvca Or VoICanlO

ooa6e h*va besn feua{ rhloh uatrr hava eupp}.lod. th* ba*a}tn

so tho sfitr$o of thn baaal,t ta not i<aownr

tba ffirra bamatt ls aad.c up of, morc than sno f].os*

$aryr1co 6xe$ln6f- from a&Jaoant atrs&s to tha asi,lthnset &X'ffer

Butmgfaph{sa}ly fmm thoet ef tha mapp6& &rc&r 'fba earaplaa

froa ontslilo the s.rea, rnappe* ere f,r.asr ln taxtum r 8I*& 8oe0

&rs porphyrtt{s or 6fomanopor3hyrttto* Shoy hsvs Epp1.of,i-

matuly tha sss4 mf,nelel mmpgstttol3 but soateta s' Ysry fXac-

gralao{., osLsrlo*e o}tnopyf,elraa$ rethsr thatr tho palo brsra

anglto f,oUail, !,n tdiosa basalt fmm tho msppe{|. atrta. In oon*

tra*t to tho frosh oltriue tx aeqrl"aa f,ron ths eel)]ie& araat

the oltvlns ts alters& tn bssalt frgm outel.&c the mappo&

&?o&r

*Lllurttm

ALluvf,un bas aosusmllatsfr. *loa6 tha stra&e boite an& tn

tho pl.ay&,a north of Satlo$ Blm* ?he largoet fi.opoelte along

the streem be{te ara thoec ln tha areae of tuff *n& 6rave}*

{dhore tho stroaxas eross bass.}t fir6&.&* tem4lorary base lova}c

fors aboV* wbLeh tba etros&u wf,&*u tholr ohaanele efi& 6't*

poal.t aLluvlumr &B L* tho ncrthcaet aornsr of thc &3ls&r
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The alluYlum is s rutrlBsa& pr*&emi.santLll' of reworkofl aah

an{ grave}e fruiu ad.Jacent fsxxtatl'*ns, but a fes }saseE of,

reccnt aeh ara tsterbed"&ed" ln s*Ysrerl p.l"aees, fho enrptLone

wlrlsb Oepa*ltes ti;ia asir xaly eXplu.tn tire pre$snse of erngUlar

ohel&fuil1 fragsrente, nhlch srs *cattered' over the surfesl

thrcug:brout th* &rs&r ilriier ($, pr lsi su$ssstc& tbat thi

obs*&!an orlginate& witft e roesnt aE]r fatl anfr. resalne{l'

af"bor tha asn hau becn reraoyed. by ero*I.ou. rhle expJ.ana*

tl,pu ie logics} besauee obEl*tap Le not foun& la the oL&rr

rocks tn tha &?6&r

.Jrlthouga tlre thlsksra.as sf, alluvlr.un ie :iot lrnown, th'

lergcflat-bottoge&It}arngsu$&elstatblcirne$ssf,6sYel&l
hund.rod. f eot o
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ss}fi,tmIrffi

$'aultl,ng forme the auaJor etru.oturaL fssturcs tn tha

&rs&r Fo16.c oocur hut arc too sgs,rL to bo ptottc6, at tht
ssCI.Lc of thc &sp*

?xo feult ey*tomo oen bo {l"ctermlae{1. O}}6 syst@ LB-

olu(lae fetlox }?ts en& tr*ns,s northaastarlyi t&a eooo$fl ls
approxl*atel.y at rtght *trryIao t6 tbs flrst. Shasc fiysttn*c

6.18 s,pp&rsnt wl,rera satlow frA&n eetrrad, by *orthsc*t f,aultlngl,
lntorscsts ths northwoet fau.lt eyrtcun along sat}es yalroy

to tho northr

I'au}t asa6a extmd. bayan{. ths araao sf apperent fau"Lt

d.l,opJ.aeems.nt. fhe reeul.te of, thesc aon6s aru ls&ieatoit by

varrahLc attltu&es, by fraoturles of, tho bo{*, an& bF seny

Ellekcnsl&o& f,ragmant e o ffowvcrr tbo tran&a of aaay of
tltese eoncd eou}d. not be cetab]"lsbedLr

a].I faults that $r*lis obscrrsfi ar* hl.gh awro aafl norue,L,r

Oat}.ow I'g'u].ts

A qiLc-sf&a grab*a exten6"s to fiatlow yalley eeroao thr
uorthwtet oolnGr of tha nappea srss srro *s tha saJor strus-
tura} fqature+ Sirplaearnant eauuoil by tbe faults that
borel*r the $*tbcu hss aff,eote{n ths d.rainagu en& topogmphy

of ro.orc thss one*half tha nappe& erear

.&. &€r*.sa of, e?ap faul,ts form lirr sso&rlffisat IdS faoi
b16h sn &H ullthroxm blook on tbo harthxest stoo of tbo grabon
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th* upthror$a bloaic tp temrlas.te& on tho north by e, faultl
vrhieh parallole ths bor&er of the arsa es* has Bro&ues{L

aa esoarpuent at leaet 100 fect hlgnr Horth of tho baec

of thlo feult scerp, a pJ.aya haa forme6. olr tht fr'omthro*u

bl-osic.

A hlgli ansla f,ault bar&ere the 6raben on tht eoutbaqst

an& f,orme Catlew Hlm whi.ob 1e 8{S f,ett hlgh* th'* }argt

fault*bl-sok scuth of tho fault le a tt].t*d. feult block aa

prove& by the trncLlna0" backelops Y&loh &tB* southsest abotlt

so to A0o fsr two nllesr llBl-lft of tbo bl'ook hae eauec(l

the Etreur.s to flow parq}.Ial tn the etrlko sf the f,ault

snfr. to strlp tho tuf,f, from thc baokrlopt"

Fault at t{erthaast 0sr,nGr sf iurqs

thl"s fauJ-t pE.sEBs th.rou6h ssor S6, fr S& Srl [r 0& Sr

aa& paratleLs Oatlow Rls for at leest thrao mLlas, Tht

fauLt hae pro&uee* a }.O$-fost .eeunrpmont enil gausa6. e foxet

or scrutlr-flowl&S strasm to flos eoutlrUcEt Ln tho lorlsn&

creatod by the f,aultr Cvor}ylng thc Stsens Uaaa}t r a thr'a

elongato outsrop of Canyon rrhyolltail te fr,ioXrlacod. by tht
fault, ehowlng &;lsplaceasnt of thc oICl, t*pograS#tro surf,&*;+

tho southaast bLoek is tbc fr.otnthrown a1&4.

fhe fault appearo to he Locatof,. nlong a htnge llnr f,Er

the blocks wbsee upllft hava f,omof, GntL;:w ill"uo Sorthcsat

of tbe fautt, ln llno srtth tt but outel&t the aapBcd. aru*.;

a thle er,,:omfonal rtsnagt of, farxyen il*byolitca appatra te
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he.ve hlngeil whan Lt s orlfl toward. Satlow &1s sae upllf,ta&*

Shs srrfasa solrth of, tha hl.u6c flLpe qhout ?6 northwost * but

th,o oppoelts surfeou &tpu about LCIs eoutheast (flg. I9)r
.ffovcvcn, tho varleblc attttuilsa of *ha romnant ney ham

beqn eeusa{. by tatttol fltB.

Sr*nsrcrat firnhul at 0etlsr Stn

& ffiel,l grabon !,s exposed. st ths fecs of, Gatlsr ftln
a-long the northoast sorasr of tlr* 6rs&, elthou6b. ouly lte
eoutheru o&gc ts slth{n the lnq,p}s& &ss€rr She slus.I} grabca

Llee traas?CIrpe ts the rLm and' oxt*g&e southaastr Thr

Hov*ulent of, tha grabcn ues rotetlon"eL. $leplacest*nt at
Catl.ow ttlm of tha grebon ts epprnxi.uatety fl00 f,eet, but

tht S.faplacamunt dtnnts,lulios *clrthcaetward uattl tha boua&*

Ing fautts lntersost ths f,aur}t of see. S60

$ha 6raben lc wotr} oxpt"'ses*&. fmri the topogrs-.phy (trXgt

L8) l but tho tsunoatlon ef s ffroslastic br{. offerr pmof

Ef, dLrpleecaont. flht bof, er*ps out srx tha wall. of tbc .as".|a*

eoat bleokr nerthreet of Sho grabax, but the bc4 0"oos not

orop out tn the 6rabcn booauso tlrare Xt 1Los below tba Br**
scut s$ff,aost fho sl{er' faults, that bor&sr t}rc 6raben.

hsye bpau rsrtlcalS.y &lEplqood. bf thc younser Satlow f,au"tr.te,

Sho northwaet-trcnd-lug faults thet bor&er tho graberl eotr-

tlnua on the sBpsstta sld"s of, ths Catlow f,euLta, but ttsc

assarIlnogts nru not ae bl.g& thrr6. fbo varlatlsu in



Figure 18. Graben lying transverse to the main faults
at Catlow Rim.

Figure 19• Possible hinge line for fault block south
of Gatlow Rim. The escarpment is just be
yond the horizon.
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d.lepleoernerrt an opposlto std.as of the Cat}ow fa3'd'tE suggcrta

th&,t tha $etlow feri,It rc$uvenetad' tbe truneveree fsrrlts that

bor&sf the Sfaben' ?hc tlanrgretrse feulte wero planea of

soekBos8 elolls trhlch th* glrebsu sagget Es tho maLn blssh

formlng Catlow Rl-s waa uPllf,to&.

Sau1te sf, l,oas &&suataln

A fetrlt tron&E 11srthw6st along th+ bsss of ]"sns l',.gun-

te|n* fhe f,sult haa abrlrptly torselnate& rt"(ges along tht

fault Llnor Sho suthscst el&c of the fault ts the up-

thnown sl&o'

SoutiraastwarA*ttlta& fattlt-b,Ioeko Xn ],oaa }*ouataLn

wsro gaussd. by nqrtboast-troa&tng faglts{, Tho attftu{oa

of, thc streter althoush varlahle* srs8est tho goncre-l etp

sf, ths ff&Lllt*btochsr rrfiIrrqs&trisel ee,ayslr proftlce erc tha

eost Appafent rasult qf feuLtln$, und. tn eeverel pleaea

ri.&gos h*lvo baen tSruaete&. {$lj.ekonel(ed' bou}&crs CIceur

a3.eng tha f,aults but ars &set ayld.ent wnaro two faults

ooxrrorse as&r taq hegd'sf, l,sn6 i{el3,ow* $prlngo oooier along

tha Loag listlow feult* fhasa f,ault$ nay tonai'nata at thc

northffiBt-treafrLry feult of tha haso of, l;ons lvtountal1r but

prsbebly osBt{Ilus nsrthGestwurd. Bn&or ths i}anforth tt}

fsrurs,ttos ani[ tho 6ravo}&r s&toe ara of post'faulti'n6 d'atcr

}a tha Bortlrca6t somor ef tha 8tre8, e sogltlnuatf'on of

thc northaspt tren$lag faults ls str#&;ested. by rectaa$l}er
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6raLnage aJl& nsrtheast-trun&tng r{.Ogoe and. caayoae of, tho

$u.nyon trrhyotrf.ton, X.Is fau1te yroro f,ound. ln thc psefort&' tt)
fo:mati.on.

i+aulte of &soEr 19n 80, ?. SS S.s 8* SA $.

A f,ault qxtcnd.u from CatLow Rlm one mllc to tht srth*
cest along tho west bord,or of, the eroE, ln soor 8O, T. &9 $rI
trtr SB B. Tha farrl"t f,orms tho oontact betrqiocn tho d,ow:rt,hrown

bLock af Caaynn "rhyolttetr an ' tbc upthrown bLosk of Sta*ns

baes-Lt. 'Ihc coatact, ls evX.d.snt on the riru wall wbore thl
abmrpt eocarpfi,ent sf basaLt ou&&only termlnates agal,net tha

esr6 round.ofl eseerp&cnt sf, Cenyon rrh.yoJ.l.ttft. $outheaet

of, thc rlmn tha fauLt has fac*tc{L a rl&go of, 0scyon nIhSre*

Ilttr, fielatlro to tho $taans baoal,t, thc ganfotr nrhyolr.tarr

haa npvaf, d.own at Cat1or Bt:r" but up rhero tha rlfuc sf *rby-

s]"ltar J"e faoeto&i E. tatetlonsl iuovrmcnt tE Lndl.loattrd, wbleh

probab}.y rceultcit frop thc Uatlow faultlng. fht f,ault llnt
ta partly o6v6r$e by th6 Benforth (t) f,srwet:lon.

'1\ro othcr fault s *rrtend. frsm tba southnaet an& psr*,tr-

Iatr fat}*w Rlm, hofora tntereestlus thc eouthcast*tran&lry

fault r ?he1' u,ro apst oaaLly raoogatrod. wbort rldlgco are

abruptly termlnq- oel alon6 tlrelr etrlkc oast of, tha sappo&

&.Te&,r A graben, wbleh was oroatofl by tnc faultsn f,orms a

box canyon st tlte top of Cntlow ltLu.

Scquonac of, $aHlttng

Thart was a parLof, of, faulttag prlor tc, thet whleh
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f,orugd, tho youthf\rt cettow esearpmenter $eaeuee tha san-

f,orth (t) has apparontly uot beon fauLted, and. eBpcars to
eovsr trascr sf the ols.cr faults Ln tbe stcene baealt ar&

Oaayon ffrhyollte'r, tharys o]"d,tr fault$ a.re &ate& aa prohabla

.Lat* i*iooene or onrly H,locone s,g&r $xcept rvhore reJuvon-

atad" by thu Catlaw fauLtsr sseer?ments ef thc ol&cr syatoe

are wsJ,l em0.ed., ae at i.onc &sor.rutalur

fhr aorthoast-trcn&ln6; Satlow fArllt syotero lE J.ad.i*

oet'c6. t* be cf 
.reoqnt e.{se andl y*unger thau thc othsr fararts

f,n ths &.ree becei,ueo: Ul rec fnults verttcelly &LeBlaoc etr
other faults that thoy l,u,terssct+ 0n* exanple !e ehown by

the tr&,stsysrse 6rahen at #stl.ow RLm. t*) Erosisn hae :tot
yst floctroye& the playas vlrlgh tretq&ln at the basos of thc
6ssgrl)&snts} an& (e) rhe faurt soarys ara only elt$htry
aro&a{[, and" ha&gtng val].ays ers com*sn orr ths Gssarlmanta,
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sBGi,${fxfi }ffisfsHr

Bha htstory sf tho oEpoeo6, rooirs 1n tha ere& began Xu

tha trt([{}c HleOuno whGs, cxtcnelve, fluX& lava f'J.ssr buri.cil

tho &rG6, un{trar novsrel t&oUEand. f,eEt of, StcsnE baselt r fha

fomat{,o* aootrm,ulatefl. svor s slrort por{o6, ef tllan ap ln0l*

cate& by tbo laoh of weath,arlag os thc lad.tt*&*al, fLows.

0o,eeeLoaall3r tbo .Laya flowa wGtrt Lnttrrupte& by pymolastlc

enrptlons.

Aft letsrval of omslgE praaed.ad tha d.elmaLtton qf, tha

$anysr srtryglltan formatton. Thls formeti.o$ ras prsbebly

&opooitc& f,rom a nuJt ar&satu oruptlaB. PaFt ef, tho E6E1*

nslta:r metorlal ti:lat s&6 srullted. noyc* &awu tha nlepes to

f,omc tha flos strrroturc that lo fouad, oosao!.onsl,Lyr fha

roeE ln guaara.L comc to rcst wlth txltttr"*I tttrpn on tbt
trres;11.Lnr surfaot of tho $-toang baaelt* t'ho abocnst sf,

eoXI sons& wlthLn tha forailattst au6:6Uetr teot tha f,olua*

tlon aosuxrulated. eurtng B ubort perlo0 of tlEC.

fhs $anyon nrbyolLtatr Eurfecc w&,s e rP&cO to naturttY*

Naxt, l.ona tusuntqja uac d$63uptu& by farrlter {ntamuptltr6

tha fmslon oyol.a err* oeusl,ug the strse.ffi'E to out d"otp o&s.*

yot1s lu thc xratura topo6raphy of thc Snnyon nrhyolttarl. e.

topograph!,o tlt rsorte&sG Gsn ba e*a,a La H[8ir lr
lmfu ar&ontt truptl.oxc at Isast pertif burle& tho

6rs&G& toBograpky of, tbs SeBysB rrrh3rollter wlt& tbc Sanforth

{t} tuff-brosola en6. tuff, ff, tbo }aafortb. {t} wae &opoeLto{'



69

irpon thc htg$er rL{.goa* lt was ergda& f,rom l.onr uiauntala

togothar wlth fregrff.unts f,rt$ the topogrephioaS.ly hlSB Oarl*

yo$ nrhyolS.te", tlha &otrltus burte6. tlro basc of tho n$otln-

tatn en0 over}.*ppe& oato thc lpwlli'tag }a$fonth tt) formati,oar

thd.r son&Xtlon rornalna, a}though eubeoquont croelon ha*

removril, erloh of tho aggrad'cil materl6,I.

flba anln otrt*ms letor aut through tas gre,Yel an6 $or{D

auparl.mpoeodL upon tba unfr.erlyl* etruoturo. Srre raa,ult pf,

EullcfXlssitJ.on 1* sh$qm u&sro ttro rsaia et'raaul flowE throUgft

tno rn"d,ge to furt "lsox tenlranr 'nhart lE so &isplaoomont of
tlru topegraphy on opXloattu sid'ep of tbe sa,nJron or other

evi&oneu thet n1#nt 611#gnet ths.t thq eesson or!"gtrnatcd. d.rrc

to f,anlti.u6r thc trLbutarloe tn tho northoaet comtr of
t.[a sraa Epp6a.r tp ire sr.bscquont stroanie tlmt &,ro un*$vctr*

tng tht pra*snn{or&Ii tt} rl.{goe of canyon ''rhre].l,toltr

In tkr luto Fllooonc or eerly l}.olstooerrGl tbc ttighly

fJ.ul& t*ese beesJ.t spruad. s, ttrlu ftqw cver the &Ire& surfaoo

pf tho lonlans. turis. the f,Iow eproaf, wostward. aroun4.

tjro baes af, Lone *"otmteXn unttl it wefu*d. orrt asisinst tbt
rro&od. eurfesa of tho eefr"yon '{rhyoli.to'r*

Slra $stlow faulting oocumacl oubrequont to t,ae &opo-

Etttes of thc i{sse bamt}t aad. tJ.tts* ttre f,orrrations t*trar{L

tlm oeutlroeet* {Ja tha baotss}opee of t,bs tfLte{ fsu}t

b].ecks* th* atroqme eut through ttre tu$f, to tlit basalt, 6B{t

e&*,f,ted^ d.qw &1p* Tire latoral. sliiftlng sI' xlls strca.uig



fortrodl, aeyr:*:.otrlca} stream bank pmflles an& tho promlnant

houocllnat rfd.ge of the }enforth (f ) tuff" Ba&ks sf thq

trorthwest et&os of, tho strssns Lrs i.ucll.ae& apSlr'oxlmately

So, the bankr on the southaast sid.oe about I*o'
$treas. plraoy oesurr6& Xn tha &f,e&r Soq& rx*mplce

can bo seoa In $&0r fl$, S.39 S., R.98 Sn w.haro pLraoy

lnrolyee throe perellGl f,Lowtag stf,$sfrrs* gryo stfa8arr

have aaoh bohea0ed!. the etreerr to lts northwret" th,r mtd.flta

stre&ffi. pirutefl tha northcrn*m&st streara but was bshoad.*A

by ths eoutlrern..jnroet stroars.* In tho northuaet eornsr of
the &ree, a plrattng straa:a eut througb a rL&ga of 0anyea

?rrhyo}ltan snd. &Lverto{L ths koad,sxtarp sf a *outhce,atcrly

flowlng Etrenn,.

irol.lowlng taultlns atluv!.um was d"epoett*tt X.n laoa1

d.cpreeslons and. Ln lakca f,.ormed. upos tiro {omrthrorm blosksr

Tho formar letrole sf oRG of thosc lekas le LniHe*,to{l" by

the terraces ln nearby SetIoTy Yalleyr Thl.n bodn ef, ash

tn tlre alluvtr:aa a}.cu6 tbo streffs.o lnd'lcate that tbarc have

been recent, lnborn-lttcnt, pyroolastla enrptloas.
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