
43°37'30" 

A 

-

43 • 30• 
119"1';' 

Based on field WOO performed durir,g 1979, 1980, and 1981 . The autlior wishes to acknowledge 1he 
assistance of Gary D. Mct.ean In 1979 and 1980 and John R. Petros and Dulcy A. Berri in 1981. 

Study ~ed under U. S. Department ol Ena-gy Coopemtiva Agmenw,! No. DE-f'C07-79ET27220. 

QTtg 

Trnrb 

' 
Tmvu H 

2340000 fHT 

~ 
Tmrb 

1l 1l 1l H Tmvu H j H 

. • 

MAP SHOWING GEOLOGY AND GEOTHERMAL 
RESOURCES OF THE SOUTHERN HALF OF THE 

BURNS15'QUADRANGLE,OREGON 

. • 8 
~- -~-./ - ~ =---==:::==o = = 

V A. 

"""' 
...,.....____..Tmtm 

Tmlh Tmim 

"'"' 
I 

J:t 
I 

Tm vu 

0 

Jr 
j I 

L 

woo 

Re 
E ,y 

119°07'30" 

SCALE 1'24000 
0 

"""' """' """' sooo 

Tmrb 

Tmvu 

6000 7000 FECT 

l KIL0MCTE11 

Tmtr 

Tmrb 

• 
Qal • 

2 370000 FEET 

l MILE 

QU,\ORAl<Glf COCAll ON 

5' 

5' 

" 

456'T.D. 

V r 
i 
L 
I 
I 

"' 

T 

==-

R 30 E. /BURNS I :62 !500! 

• 
,::;:.::=-

1, I 
£:::::.= -;; ---

• 
,~,,::_, 
' :, 

•' 

-- --- --- ---•' 

• 1nes 

□ 
Sewage 
Disposal 

25 

" " 

R. 30 E. /DOG MTN. /:t:;2 !SOOJ 

30 

R. 31 E 2'30" 

I 
I 
I Oal 

I 
I ~__, -~'' ·~ V r- ~-ec.::. 

II 
II 

,,.. 
-• 

Grange Hall 
---- - --- - -- - ------ I 

II 

,r=· @ 
/• I " RNSi 

\ 
• r. .' ~'t\-J ··-

GMS-20 

119°00' 

• 

EXPLANATION 
Surflclal Geologlc Units 

EJ 
R-nt .. l.,...lum w,d Mdl..-tary depof,lts, undivided: U~idaled. generally "1sar'led, poorly IC well-graded 
clay, slK, ...ro, and gravvi on active s1ream channels and fk,od plains of Willow C,e,ek, Silvies Riv«, Sage Hen Creek, 
and Hamey Basn . Consists mainly ol o:ically deffled Tanla,y volo;an,c dellltus wilh some Mesozooo meiamo,phic dot. 
tnlUS In northern portkM't ol Wdlow Creek Flats. A,,proximal,.,.,. equ",afenl to Qal jallUV1Uml ancl a. ("""""8nlary de
po801S) of ~ and O!hers (19391 , G,.,.,.... (197:2). Greene and Olhers I 1972), and Wallcer (19771 and Qs/Qal (llflwlum 
and Holocene sedlrnemary d~s. u,.jif!er8fltia1ed) of Brown and ~ { !980) 

Alluvial Ian dapoalbl: Unoonsolkla!ed lo partially cemenlti<I._ cn>S>l.t>o<l<led, poorly graded, poorly sort,,,r; mhttures ol 
sill, sand, and g,avel delntus """'9d lfom local bed mck: ovenies Lnl Oc and ln!&rfingers will\ Ln1 GIi al mouths<>! -
va!9d canyOfl<I and drainageways. Partial ceme,,l"'Q bycalict>e (~ oommon. P811ialty eqy1vale"11o QI (aflwial1an 
,leposits) ol G,......., 11972). Greene and Oltiefs 11972). and Brown and - (1980) 

EJ 
Colluvlum and colluvlurn-blan- - rock: Unc:onsolidated, unsonad depos/ls ol locally denved "°""'""' and 
sadi,-,ta,y delritvs lormlng !luck SC>I cover and leJus olope& , Shown as separa1a urvl on map_ -.i c1eposi1 """l!Hlefy 
ot>scurasurxlel1yw>gbedr<>Cl<. Sl>ownaspanem0Yerragularl>edmclc-unl!cololwhere<leposi!saralhinenoughlhalun. 
dertying uni! can be JnferTed 

l':.'"Q=!""S""".'] ="i;'su~idate<! tMocb ol 1>9<1 rock - debn• moved downslope "18 - flow an<!~ 

T--g,_., unconeolidaled to ~rtially cemented gravels. cobbleo, an:! l>::iulder5 composM of locafy deri...,.J 

. 

Tod 

TBrti~ !Mloic. ml!lftc, end Mh-now ~ {)varies unit QTf! a,i erosional rermsnta at twad ol Sage Hen Cmek. May 
r~ leg gnr,elde<iv9d lrt>m reworkingol ur-.t QTal, 1t8well a,; dloaateallwiillei,lsode 

Bedrock Geologic Units 
Hamey Formation 

Pliocene to Plet■locene(?) tuffac■ou• Hdlmflnlary rod<■: White lo bvlt, ~ldaled to sermconsolidated, 
weU-sorle<! to~ sorted, ~gro<led, well•stratified nillaceoos to pumic<,,:,uo e~oton<,, sl"5tooe. sand"""'", 
and rn,no, oonglomeo:ate. with"°""' ~e a,r-!ai Mt. Ov"'1ies ar>d .,,__,. w,tt, uni! QTbw In soulhern rnr
!ion ol map BM Or8Cl~°'""'"5 ~, T- andCMder units., ctN1tralpc><t,onol mi,p, TOlal ti.:l<ne .. "' mapped area os 

p<ooably 300-400 m, with ttwd<.""55 ol 250 m .-.xat9<1 f\ We,,d BM Pot:""1 I olt -· -· o1 eu,-,.. !Oregon 
Department ol Goology and Mineral lndustne,, hies) Aepresenls lluvial-Jac:USlrM de!)oslt which ~llad Hamoy 
Basin IO leYel ...t>ic!, ..... 75-1 00 m 1-.g~ lhan ~!-day baslll eleval""" T j'pe section IOt Harney Forma!ion In
cluding rocks eqy,•alem lo lhts ur-.1 Ms beet> OOtined t,y Wal<"' (1979) at Wrisf>I• Point . ..._,. kllometers SOU1h ol 
""'ll!)ed area oo Slate H,gtrway 205: unit QT st fs r,,,.-,,.n correlated wilh s«lirnentary """"1bet ol lhill _,_ p,., . 
tially _,rvalenl to Th (Hamey Fom>allon) o1 Pipe< ar>d 01r,,,,s ( 1939); OTs (sedimenlary roci<sJ o1 G,r....,,.. (1972) , 
Gr""""' am olhets ( 1972). Par!<"' l 197•J. and Wa- (1977). oedlmerrlary member ol Hamey FormatOO o1W1111<"' 
( 1979), and uni! OTsl lluffaceous oe<Nmentary rocks) ol e,ow,, and Dll>ets 119801 

WrigM■ Polm Member (PIIOOl'IMI !O Plelst«-7): D"ri<?"V IO bla,c:k . ..... SICIJlar. dilctyla.<llic to compac1 
cbnopyrr,"""6-bearir,g <>mne t>asillt. U,-,t ove<lles and 1nterlin\lefS wrth ..,., or., and'""',,_,.,, """'lliple flows 
emanalng from Dog Mounl,...,. SO<ilh ol mapped ..-&a (P-. 19741 Pol,........,.a,i;,or, datng ol untt ..-dlcal"" 
"9fl"ol2.J.-3.0 m.y. tor lowet flow• ""POsedon W'V'ffll'oinl [Greene and Dll>ets. 19n: Park&r. 1974). Chemical 
ar>afy- indicale s,o,.,.,.,,..,,, o1 •a .1-s1.2 percent a,,d K,,O content" 0 .19-0.5.3 percent IParl<"'· !974) Tl'fl'O 
MC1lon lor !hos Lril has be@n <lefine<I by Walke< (197'9) "1 Wrights Point: ""l QTbw ;, Mrtan correl&l<ld with basan 
membe< of !hal 5"Clion Pa~ially <>QUValenl ta Th (Hi;,mey Forrnauon) ol f>1!>ef ar>d _,, ( 1939) Appro•KNl!ely 
equlvaienl to on, (basanl o1 G,_,., ( 1972) am Gr""" and oihe,s (1972), TOb (Toniary and aua1ernary basalt) 
of Pa!l<&r (1974). Wnghls Poirn -ol Hamey Format"" al Walle"' l 19791, ar,d 0Tb (upper P11octm<, basaH)ol 
Brownand-•11980) 

Bu.llllc ■- ol w111o ... CrMk Flele (uppe, Mlooene 10 Pl"""""'8) 

Bealllc ■ndesll■ flow. CT-) end dil<N {T.d): Medium- to dark-gray. ~aly, soor,ac:o,ou• 10 daf1se . gl8s&y. pyro,....., -~,:, Mdesile. RepmsanlS murtiple nows emanaling kom eroded cinder cones ol und Tn. Pot:a:t
Wffl-a,gon daring per'lormed IOt lt-.ls stU<!y b\l Stanley M. Ev""" ol Unlversily of IJi.at, Resean:h lnslilUle )'lelc!s -
ol 8.6 ,: 0 .3 m.y. IOt !kMs immedlalely eas1 al Bums Butte. However, rncics of ~milar lilt>ok>gy and land!orm mor
phology wesl and north ol Bums Sum,"""'""' ur-.t Tm1r, wrdl has accepted age ol 6.5 m.y. (Wal<«, 197'9). Tllere
fote. these rocks are ossl>ffl<ld lobe a cnamicdy and pe!rologically similar vo1c;tn,:, un~ wt,;ct, Js n,c..,rem lhmugh
out per! ol lhe 11118 Mlooen<t section !rom appro,omalely 6.Bm.y, 8 .P. 10 • .o m,y. B.P., ..itt,olde, dale~xed b\l polas
silKl>-"'IIO<' daUng arid strid91lp!'Mc paBition Ell>Ovtl Tmtp. Chemical anary,,&a ol>lained lo, this ~tudy lroica!e Si02 
content ol 52.8-5'.3 percent and Kf) contarn ol 1 7• 1.8 percent. Feeder dikes are mapped sepa.-a-tely ""uni! T.d 
In Willow~ F~ .,,.._ Portially equ.,alenl lo Obh {om,ine t>asaH Md -,e,ctarne,'r!a nea,- Hine.I ol Pipe, and 
oU-,, {\939); 0Tmv (malic """! compl,,.) o.-.; Ta (andesil8) o! Greene (1972): OTmv lmafic sent compie,..,.). 
0Tb (basan). OT pa (oubuquaous pyroclaslic reeks), and Ta (a.r>desote) ol Greerie am others (19n): OTmv (mallc 
....-,t ~•.,.I. Tpb (j:,yrc:dastic rock8 ol basahic cinder cones), Md Tob (OIMne b<lsall) ol Wolle"' (1977) : an:! 
OTmv (upper Pllootlna malic vent ~ •es) Md Trne {andesttes) ol 8<cN,n a.-.; O!hers (l!l&O) 

Beultlc 1ndesl1fl -.1 ,;omp!e_, Red to purple lo brown b!lsaltic and endesiuc 11g91ome,,.1e nows, base surg,a 
paiagonl!e Ml$, asr,-!ai tu!!$, o$h-llowtul!$. scori&. and mino, unoonoolldatad cinder$. Foims 1ow,"'-">:led hinsim
rnedio!BIV west ol Hk,es end in WHtow Creek Flats area . Most una>nsolidated c,nclers and"""'"'-"""" bean ...-oded 
and rework91l 'Mthln units Qt and OT st. Unit occaslooalfy shows ct,a,acterisllcs ol both subaqlJeous and Sl.lbM<lal 
en,p1lor)S wi!hln mwtualcinder COMS. Unil isvem """'P"• IOt unil r-. Panially equ"illenl lo Obh {olMne M$&~ 
and ejeclamenta near Hines) ol Piper end others (1939): OTmv (mslic .,..,I complex) ar>d Ta {andesriel ol G""""' 
(1972) : OTmv (maflc """l comple•es). 0Tb (basatt), OT pg (subaqueou• py,-<XleSbe tOciol). and Ta (andesile) ol 
Gr_,., encl ott,e,s (1972): OTmv (mafic vemcompie,.,.). Tpb (py,-oclas!ic rocksot t •sa~ cinder COMO) , and Tob 
(oli:vlne l>asal!) o/ Wall<er (1977): and OTmv (uppe, PliooanB mallc ....,,,t comple,ces) ar,cl Tma (ande5"esl ol Brown 
BMOlhe<sl\980) 

oWell 

Raltlesnllk■ .t..r,..llow Tuff (upper Miocene): Light-brown lO red-brown 10 gray, p<JmQOOUS, ,eoo1itn,:,. porpt,yr;~. 
soda·rhyoOtic welded asl>-llow tuN. Found as <lornlnan! ~ ~I mapped """'8 as II)- lo 20-m-t!vck rasls
lan! rimmcl<$. Ou!ctO!)S show stror1g ash-flaw zonation, wrth basal arid upper vn,ophyric zones, ffllddi<t and .,..., 
li!hophysal zones, and middle "srony·· or dellHritled ,ona. Pumice os eutruci!lc am light· 10 medium-brown. with frag
ments n,nging from 2-1 O =i In 1onges1.-.io,,. Phenoc,yslo are gene,Bly alkali lek!spa,, ~"9io<:18s,e lei<!Spa,. arid 
quart,.. wttt, rare lron-Utanium <»tid8 ~•"""'zircon: groundmass cons.sts" glass shllfd!I on Vl1n< ~
A>riaitic st•11c11""" olcnstabalile. lridyrnita, q.,artz. and all<al leldspar "'e corrrnon within devibified zones. Polassium-
argon -s to, un~ ranoe from 5.IJ-7 .1 m.y .. with accepted av,,n,ge ,illue ol 6 .5 m.y. IP""'"'· !974: Wall<er, 1979); 
chemic.al analyses incllcme av■rage Si02 con!enl ol 77.0 cc 1.0 percent and Kf) con1en1 er , .9 ,: 0 . 7 ~cenl (Wolk«, 
197'9). Tj'pe sect1or1 fot uni1 has been deflMd b\l Wllik..- j\979) on ?oi.on CrOfilc aloog Slate H~ay 395, 1 0 l<tn north 
ol Bums. and U<"lil Tmtr ;, herein com,1!11811 wrth that"""'""'· VMt a,ea IOt urwt Tmlr is approximslely 30 l<tn IIOU!hol 
mapped area In Suuard c,""" Canyon near Harney L8l<e 1wa11c..,, Hl69; Paoo,,, 1974: Walker, 1979). Unit~ 
c,>rr1orrnBb1y underlying rrino, asl>-la11 and limHed 8$1>-llow dapcstts, Paruelly aquival&nl 10 Td (Danfonh Fom>a!ion) ol 
Piper BIi(! others ( 1939) .....:1 Ta1 (Sllcic: ash-flow IUlf) ol Walle ... (HITT) , Appro,,1malely equlvalenl to T<lo 1- IUI! ol 
Double O Randi) o1 G""""' {1972) and G""""' .....:1 01hers (1972). Trs (Aatuesnake ignlrnbrlle IOngLlft) ol Par!<"' 
pw,). Rattlesnake Asl>-llow Tut! of Walke< l \97'9). and Tmtr (RaftleSnake Asl\--Hcw Tuff) O! Brown and 0!""'5 (1980) 
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Baa■ lllc -!tell o1 Almroc:I< Sp,ing■ (LIP!>'lr Miocene): Ughl- to darO-g,ay . platy, oa:esional~ scoriac:eous, gener
illly OllnSe, s11g11t1y porphyritic, cllnopyfo,cene basal!k: an<laslle flows w,ll, rare scona flows. l.n! io ~ ol one 1 
six flows that crop out In Willow Cn,ek Canyon and in Rimrodc ~ !11811. !of wti,ch unil ill lnfomlillly named tn series 
o1 $-10 1 o-m-thico rimrockslhal llndB1ll<t unh Trmr and0"9<11eun~ Tmrb. Chemical BMlysasobtained to,- tt,,s sllldy indi· 
cate SiO;i conten1 ol 52.7-54.3 pe,t:ent and K,, ocnmem ol 1.6-1 .7 percenl Ur,~"' mapped saparalety lrom uni! r- ori 

baoill ol stiarig,aphlc poslllori Md <lis1rrlctNe porpllyrllic nsll.n Probable S<:IUIQ'>$ fot unh are fissure verrts in Rimf0Clc 
Spr,r,gs Bnd WIilow C,aek Fls1s srea. Pe,rtlally -lent lo ll1 !Harney Formalion) of P'4,er and others (111391 , Ta 
(1r,desilel ol Gr- (1972) arid GrMne Md others (1 9n). Tob (<>iv.,., ba&all) O! Walk&r l 1977}. Md Tma (an<!asiles) 
ol Brown and other.I I 1980) 

Sod■ rtlyolllfl 01 Golden R•nd> lupper Mlooo""): Light- lo -rn-.gray, po<phyr!lic, boollta-, hornblende-, ar,d q.,"""• 
bearing spheruitic 1lfJda rhyoli!a. Masslva "' hand st>Bcimen and thin MCtion. crudely lclla!ed In outcrop. Over1ies units 
Tmrb and Tmlh In 5-- IO 20-rn·ll1ic:lc outcrtop8 $OU!!\ Md"""'! al Bums Bune. Potassium-argon dating yields age ol 
7 .8 ,: 0 .26 m.y. (G""""' and others. 19n): dlemk:al onatysesobtained 1or lhfs sllldy i-dicata SrOzcmtanl ol 70.5--70.9 
percer,! and K,0 oonlent O! ,.s-•. 7 percent. Partlafly eq.,;,,,a1en1 to Td IDantonn Fom>ation) ol Piper and olheni (1939), 
T"" (lilicic _,t rocks) ol Wal<ar (1977), Tr (rllyodaci!eJ of Greerie (1972) and a,,,....., and olhers (1972). and T 
jrtiyodacite ol Burns Buns) o! Brown Bnd other.I (1980) 

Sod■ rhyollt■ o! Bums Butte !upper Mlor:■ne): lighl-JJra~ 10 pir,o:. flow-ban<led, !1trOOSW fotiated, aph~, q"9rtz-bear
ing so<1o rhyolite with lairrlly banded blade 10 da.rk-JJ"""' obsidian flow tops. Oops out -,,;tt, strong lotiation and o:immon 

recumbent folds In 20- lo 100-m-t-.gh l)UICn>ps at Bums Bune Md lldjaoent ridges and ilk>ng Willow Q-881< t&Jtt scarp. 
lrrll'\J<l9s ar,d """"1ifl b.JH ol -IBr Springs. Po<BSS1um-argon datir,gol unit Indicates -of 7.55 ,: 0 .1 m.v.: · 
hyo-stk,n rir,d age is 7 .54 ,: 0, 1 m.y. (Macleod Md Clher!I. 1975) , Ch8mical &Mlysas perfomled 1or lh1! S1u<ly indical 
~ content o1 73.6-75.6 perc,ent Md K,0 content ol • . 3-5.2 perollflt Partlelly equr,alenl 10 Td (Danforth Formation) 
Piper and Ol/'8flt jl939), T"" (lildc Senl rocl<s) O! Walker (1977) . T, (rhyoda<:rn!) o! Gr&Bne (1972) Md Graane and 
otheis (1972). Md Tmtb irt,yodacj!<> of Burns Butte) ol Srown and Dlhers 11 ~I 

-

Soda rllyolllfl lntru■lft (upper M~): Ugh!-v•Y aphync soda rhyoltle . Oo::urs n rubbly 9'l)OSIJ'"" ntruc!lng luff -ie, Sprin,;;$, southeast ol Bums Bune. May ,_t hvµabyssal inlruSIYfl equ"alem 10 unl1 Tml'lj 

- Cl'Mk Aah-flowTuff (Uppat Mlc>ceMJ: Ughl--bfown IOgray. crystal-poor. pumloe-poor, devt!nfi8d. IIOdll-rhyolitlc 
welded ash-flow lull , Occur!t In two eteally imlled, platy outc,-opa near Willow Creak Flsl! Bnd nonh ol Bums Butl9. In 
thin oeclion. un~ is nypx:rystailne Md 8ldolillc. with lltD8 o, no euta.itic pun.ce. ~ a-"119 P<J1assium-s,gon 
ag,,-1Drlt>lsunl1 lo8.,m.y, (Waike,, 1979). ci-niallanaiy!ealncllc,,1tt...,.,rage5i0:,conlernol7(.7 c< 1.2 
percent and Kf) contenl ol , .4 " 0.1 parcent (Walke<, 1971l). Whole-rod< analySis p9rk,rmed !oo- iho• sllldy indicales 
SltJ:i content (I[ 75., percent Md Kf) CX>nlenl ol • ·• percen!. Ti'IJII seclior, ltJr uni! l\as been oe!ined bl/ Walker (19791 
along P0190n Ci-eek rrear Slate Highway 394, \ 1-12 km north o1 Bums: unit Tmtp ill herein coo-ellned with lhatlype sac· 
tion. Ven! a,ea !or un" is"""' Ocuble O Ranch, app,ro,lmalely 25 l<tn SOUll1 ol mapped..,..., (Parl<er, 1974). Partial~ 
oqur,a1en1 to Td !Danforth Formation] ol Pipe< Md -s (1939) MdTal (silic,cash·llow ruff) of Walle"' (1977). Appro•~ 
malely eqUWalent ta Twtp (wakled luff ol Praler Creel<) al Gr-ear,e {1972) and Gr"""" and omers (1972). Tmlµ (Praler 
Creak ash-flow n,ff) of P_,. (197') and 8<cN,n ar>d oir,,,,s (1980), and Prater Creel< Ash-flow Tut! ol Walke< ( 1979) 

Tufl'o( ~ Sp,ing• jmic!di<t Miocene) : Sequ«iceol 75-- 10 1QO-m-ttwd<welded ar,d ut1weldedash-!ai, lapil~fa,'I, 

10.2 e 19.5 

ash-llow. lapel>-llow, and l,thlc-rich ash-flow Mb. wtlich -~Y M1.1p!ed horn ""'11 ..,u,.., undertyir>g or wes1 ol Bums 
Butte: zonalk>n eBC!Ol"S Indicate dlml:!lcn ol m<MlfflBn! aasl to,,,an:i Hamey Basin . Unit is separable into si• mappable. 
lithJloglcalfy ""nnc! menibers <lesefi:>ed In oetail t>eluw. PartisHy equrvalem 1o Td 10an1o111 Formation! o1 Piper and 
others (1939): T"" (""""'1ic sedimentary roclcs) ol Greer,a I 19n), Gr"""" Md others (1972). and Walker (1977): and 
Tmst IMl""9Cl\llsedimenlaryl'OCks) ol Brownandolher&jl9601 
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".-•".4" ~ .T'"o"' -~ 1ap1m ,,,....O,,r: Ugr,t-bmwn 10 while. semi,x,n..,lidatu<I , unwM!ed. lilflic.rich to lilhic-poor, rhyolitlc 
. . ... • lapllli-fBII and laplli-Hcw IU!ts. with - asMall am ash-flow luffs Md epiciastic rocks. Underlies units Tm,g Md 

Tmlh 
Tmrb: lonn$ 11)- IO SO-m-high outc,-opa Ir, bon'ow pits and road c.ns !mmedia!ely north, IIOU!h. and &Ut ol Bums 
Bul1a. Ult-.c fragments range Imm rhyodacil8 lo basal! in cornpostlcn and lrom p,e(,bie 10 boulder jn size. Cl>emiclll 
llr>Blysa5 _..,. foi this Slu<ly IMicala SiO:, ocnlenl of 72.9-73.3 pen::enl Md K,, 0 conlenl oi 5. 1-5,B ptl<C8n1 tor 
ma,gmalic pumice kagments. Un!1 Tm!h consisls ol al le"51 IWOnly disaa!e erup!Ne e\/911ts 

~ - uh-flow Ml member. t.Jghl· lo dar!<-n1ddish-brown. c,-ystal-vilnc. scda-myoii!ll:weided ash
now Ml". Form,, 1(1.m-hlgh OUlcropS""""' <li9p1ay zoning. witn ,aoogr,l>able, vary tnir, - IO!ric, basal 
lllhophysaf, and "'"""9iYe middle "stony" or devi!ri1ied zon<IS. In llin saction, unil Tml• shows """'"1rification ta 
crys!obel~e. qua,u, and alkao lek!spar. with 9UUIXllic and a,c.,iilic Slr\lCIUfeS and !l!)herulites. Uni1 also o:,ma,ns 
small """""1t ol lithlc tr~. lndt.dlng mcogm,.able c:laS1s ol basatt, andesit<o, Md rhyodacila. Pmas,,lum
"'llO" <lsting on separaled onor11>:>clase from ll>s urill, per/orrned b\l Stanley H. Ev""" ol ~ly oi Utah Ae
oearch lnstiMa, yields "1/9 ol 18.5 ,: 0.6 m.y 

East Ridge lltlllc member: Ugnt- todar\\·,.•:1dish-brown, litt-oc-lragment•rid>, r::ry,i!al-llllric, SO<la rh)'l>Rtic wek!ed 
asf>--llow tut!. Fomia 1$-m-nlgn °"""Of> capping ridge lmmadi8tely east of Wheal&r Spnngs. In lhln section. de-..11• 
rtried zones of unil are iclentical 10 ur-.t fmt■: - , ..-us lrnmedia1BIV sunoun,:llng lllhic Ir~ nave con
toned and r,:x,r-,,:19d gl&SS shards. Uthlc lntgments compose app,rodmalety 30-50 percent ol unit. rang,a lrom sand 
10 boulcler in size, end ere generally composed ol rt,yodac:j1e. Un~ µ,obably ,epr_,is ~ event 
wt,;ct, irnmedilltaly p,aoaded erupb0n ol um Tml• and la lilholog1C1tlly srmiW 10 un~ Tmt■ 

McG■■ - - luff member: Ugl,1-brown 10 dar\<-gay, aphyric, c,ysta)-vl!rk:. rhyolitic ~ Mh-llow 
tuft", Formo $- lo 30-m-Ngh outc,ops In gulllelt arid rklg<ls lmmadi&lelyeast or Bum! Butte, In ~lly north ol-19' 
Sp,r'nga, unij Tmlm gr-. bolt, lateral~ and "8ftically from higlliywa.:!ed. compact, d<Mlrtfl.ed tut! loe"""""9<1Yi1-
rk: "'" · Slack llydrstedobsidlan 1n ~'" a,rnmonty visible In vt1rlc zooe. with relative abundanc<t deaeas
,ng east Olteraly away from proba!,ie point ol eruption ffimedia191y under1ylng o, was! ol Bums Butte l.aleral zon
ing also occurs, ..ith relam'e d&<:nlas,r In ash-•i>a lrlldlcn .....i Jnc:re""" in pumice fraction Ir, OU!CfOpa n 8""lem 
portion ol map ,.,-ea, ct-.,mioill .,,,.lysio obts•ned fot tnis study ir>dicalBS ~ cont"'11 ol 73.0 percent and Kf)con-
1""! <i 5.65 percent lor magmalic pumice fr,:r.gments 

Newm■n lltflk -= lJgnt-brown 10 ye!IOW , lllhic-lra,gmenl-nch. vi!lic, myolltic weld<td ash-flow tuN, Exposed 
in 2- ta 5--rn-hlgh outcrops lll'IOO<tying uni! Tm1m west ol Bums Bulle , In bolt, thin -,(ion Md chamiclll anatysio, 
grounclm8Si (magmatic] por\lon ol unit is lndiSri~ trom unit Tmtm and may "'P'eoanl<lome-di,slroyir>g 
<Mini """"""'tely prec<ldir,g eruption ot ur-.t Tmtm. Asl\--10 lapiOf--si>e lilt>il: lr8Q1118'1ts compose :J0--,15 percent O! 
vnil. Chemk:al analyses obl$ned lo, 11"18 .m,jact lndicatu SI02 <:Ollttln! ol 71 .9-73 .6 percenl arid Kf) COnlen!ol 5 .1-
6.6 pen:anl IOt magmallc pumice lfagmanto 

Saga - - -- tuff memb■I": Ur,iht-plnk,sh-gray lo purple~ray, cryslal-v,lf'<:, myol~ic - ash · 
now Ml. Exposed in $-10 1 IJ-rn--hig'l OUlcropseltSI ol Bums Bulla immadialaly below Lll'lits Tmm BndTmtm. Sl'lows 
abrupl change In ,ormg from romped nighly welded zone with flattened light-gray~ and devitrified groond
mass lo upper, higNi inflated ZOO& sl>Owlng coneid8ratlle ,ap:,r-pl'lase all&ratlor1 ol both g,oondrnus andootaxltic 
pumioe. In ,orne ceses, p..-nk,11 nu ttllltlfy been aHemd to masses ol c,ystabalite. Thido",&ss " dan8ely welded 
zone dea'e"58! 1&1en1Uy eas1 ewav Imm posst,o, ""'plive center """' Bums Butta ..,,.._ 

(f~ rt,yoclacite, dacite, an::lesile, rrinor mallc Olea, and Yl'.lk:9nldastlc sediment found In M. T. Halboutf• F_,.al B 
Micki .. - u-M~ lllllc~ YOlcank and Hdi~ <OCkt, undkllded: Unknownlhicknesl! of ash-flow luff, 

-~ "° \ 1-lO Md UniledCo. olOregon"sWeedand Poteet I oilwells. lmmediatelyu-unlts """'""1<>nrnapandisp,oba-
J;·"-,;,,..,µI ':;--it-------, b1y composed ol ?C>f1ions ol """""'I silidc erup1Ne centers lhal haw, been buried t,y younger Lrits. ln::luded wnhin tP'lfs 

ti~•,. ,,::' :• =...-:s:,.:'.",,:1!o~.:-..:~=~(~W~""!:::i1~"!~~":,~':ii,g~~":~~: 
• ,. .....,,i rocks. tor whic!i a,_,., (19n) ar,d Walker ( 19791 p,OpOli<I an QruplMI cen1er arid~ collapse caldera"' 

,~--' •!"; Bum "'---- '"in sac!OO ~"'°'""""•' ·-.·. ,• sar&a-,.......,,.on,, o-osa ,, ,, .. .. ,, - •' -... .': ,_, ·:.·:, ,·. ,.,,. ·- ., 
SYMBOLS 

I ,~ . '. '.! ,- .,,,, , } ,-, ~ ('' ',\ :?•-. •• ,, ,j----f- Con"'c" App,o,imately loeftted; queried when, ,nfem,d 

; f -~ ••'·-•;, ·•. '. • -• :::=.! Paul"Appro.,mo\elylocaled.d .. hedwhen,inferred.dor.tedwhen,ronrea!ed Ballondbatondownth,owno,de: 
- Jl , ►{t(: •·-• •;., •,,: ;·•. ~ bacohow•d;p: am,woindkatedirtttionofrelalise moti<>n 

".J_,:.,/:.~f. f' :_:. \ :'Jo,;::• • • - ➔SyncU"": Show•'"'"" ofl.roush plane. Appro,imately located , duhed when, mferred, dor.led when,w1><eAled 

•~ _A",, -•?_,::• ~\.. 'i' Arrow •how• direct•ot1ofplung,, 

~ ,, ~ ' •~. ,•• '•,'•, ·,. Attitude of Bed• 
:''. :_ •. , :': ....J!. St,-;ke •nddip 
', : ,--,, , @ Honzontal 
'. ·' ,,:, ~· ' 

, " 

'.'., 

-2. 
+ 
-t 

Pio., Pollallon 

Slr1kear>ddip 
110,1,ontal 
V~rtieal 

WELLS AND SPRINGS 
,¢- Ab1mdon.d petroleum pn>apo,cl -II. wrtt, company r.ame, well Nma, IO!al deplh fl .D ) m feel , ar>d heal ·llow dala 

(see below) 

o 3 W- _,, wtlh wa1"' ,...,_ature re ) 

• W--1. with heat·!low cl81a (- t>elowl 

_,t:J 3 flowing -ter -1, wnt, ws(er 1emperature re1 

,;/a 3 Spring, wnt, waler tem~alUre ("C) 

~ 3d Spring. dry at bme 01 •tu<ly: wale< tftmpef!lture r'CI trom Poper and otr.ers ( l 939) 

HUT-FLOW DATA 

Gradlenl 
("Ckm-'J 

!I I.I 
BOOom·hole 9.7•11 .6 Probeddepth (m) 

'""""""ture re) 

Heal new 
(mWm"2) 

NewK-Ar - lm1!ion years) 
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